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SCHEDULES

IN EXERCISE of the powers conferred on the Minister of Transport and Public Works by
section 89 of the Civil Aviation Act, and on the recommendation of the Civil Aviation Authority,
the following Regulations are hercby made —

PART I — Prefiminary Provisions

Chation 1. These Regulations may be cited as the Civil Aviation (Communication Systems)

Regulations, 2022,



2. In these Regulations, unless the context otherwise requires —

“Aerodrome” means a defined area on land or water including any buildings,
installations and equipment intended to he used either wholly or in part
for the arrival, departure and surface movement of aireraft;

“AeroMACS downlink (DL)” means the transmission direction from the base
station (BS) to the mobile station (MS);

“AcroMACS handover” means the process in which a mobile station (MS)
migrates from the air-interface provided by one base station (BS) to
another air- interface which is provided by another BS;

“AcroMACS uplink (UL)” means the transmission of the direction from the
mobile station (MS) to the base station (BS);

“Aeronautical Administrative Communications (AAC)Y” means communications
necessary for the exchange of aeronautical administrative messages;

“Aeronautical Mobile Airport Communications System (AeroMACS)” means
a high capacity data link which supports mobile and fixes communications
on the acrodrome surface;

“Aeronautical Operational Control (AQOC)” means commuanication required
for the exercise of the authority over the initiation, continuation, diversion
or termination of (he flight for safety, regularity and efficiency purposes;

“Aeronautical Telecommunicatton Network (ATN) means a global internetwork
architecture that allows ground, air-ground and avionic data sub-
nelworks to exchange digital data for the safety of ait navigation
and for the regular, efficient and economic operation of the air traffic
services;

“air pavigalion services” includes the following services provided for air
navigation:

(a) air traffic services;

(5 Instrument Flight Procedure Design Services (IFPD);
{c) Aerouautical Information services (AIS),

(d) acronautical cartographic services;

(¢) acronautical tetecommunication secrvices; and

(/) search and rescue services;

“air navigation services provider (ANSP)” means an entity which is established
for the purpose of providing the above-mentioned services of the air
navigation services as provided in these Regulations;

“Air traffic safety electronics personnel (ATSEP)” meuns a person who is
engaged directly with the operations, maintenance and installation
activities of the CNS/ATM systens;

“Air traffic service” means a generic term referring to the flight information
service including —

(@) alerting service;

(D) air traffic advisory service;
(¢) air traffic control service;
(d) area control service;

(e) approach control service; or
() acrodrome control service;

“Aireraft address™ means a unique combination of 24 bits available for sending
communication information to the aircrafi for the purposc of air-ground
communications, navigation and surveiilance;

Interpretation



“Aircraft data circuit-terminating equipmeant (ADCE)” means an aircraft specific
data circuit-terminating equipment that is associated with an airborne
data link processar (ADLP), that operates a protocol unique to Mode
S data link for data transfer between air and ground;

“aircralt data link processor (ADLP)” means an aircraft-resident processor
that is specific for a particular air-ground data link being the Mode S
which provides the channel management, seginents or reassemble the
messages for transfer which is connected to one side of the aircraft
elements common fo all data link systems and to the other side of the
air-ground link itsclf;

“Airoraft earth station (AES)” means a imobile earth station in the aeronautical
mobile-sateliite service located on the board of the aircraft;

“atrcraft or vchicle™ means a machine or the device capable of atmospheric
flight, or a vehicle on the airport surface movement area including
runways and taxiways;

“air-initiated protocol” means a procedure initiated by a Mode S aircraft installation
for delivering a standard length or extended length downlink message
to the ground;

“application cntity (AE}” means an AE which represents a set of International
Orgonisation for Standardisation or Open System Interconnection
communication capabilities of a particular application process;

“Acronautical Telecommunication Netwaork (ATN) or Internet Protocol Suite”
means Aeronautical Telecommunication Network or Internet Protocol
Suite;

“Acronautical Telecommunication Network end-system” means an Aeronaatical
Telecommunication Network host in the Internet Protocol Suite
terminology;

“Aeronautical Telecommunication Network host” means an Aeronautical
Telecommunication Network end-systern in the Open System
Interconncction terminology;

“Aeronautical Telecommunication Network Security services” means a set of
information which allows the receiving end system or intermediate

* system to identify nnambiguous security source of the received information
and to verify the integrity of that information;

“Aeronautical Telecommunication Services Inter-Facility Data Communication
{ATDC)" means an automated data exchange between air traffic services
units in the support of the flight notification, coordination, transfer of
control and of comimunication;

“Acronautical Telecommunication Services Message Handling Service
(ATSMHS)” means an Aeronautical Telecommunication Network
application consisting of the procedures used to exchange Aeronautical
Telecommunication Services messages in store-and-forward mode over
the Aeronautical Telecommunication Network such that the transfer of
an Aeronautical Telecommunicalion Services message is in general not
correlated with the transfer of another Aeronautical Telecommunication
Services message service provider;

“ Aeronautical Telecommunication Services Message Handling Systeni (AMHS)”?
means the set of the computing and communication resources implemented
by Aeronautical Telecommunication Services organisations to provide
the Acronautical Telcconnmunication Services message handling
service;



“authorised path” means a communication path suitable for a given message
category;

“automatic dependent surveillance-contract (ADS-C)” means a an ADS-C
agreement which would be used as an exchange between the ground
system and the aiveraft, via a data link, specifying under which conditions
ADS-C reports would be iniliated, and what data would be contained
int the reports;

“automatic dependent surveillance-broadcast (ADS- B)” means the way in
which the aircraft, aeradrome vehicles and other objects can antomatically
transmit or receive data such as identification, position and additional
data, as appropriate, in a broadeast mode via a data link;

“automatic terminal information service (ATISY” means the automatic provision of
current, ronting information to arviving and departing aircraft throughout
24 hours or a specified portion thereof;,

“Base station (BS)” means a generaliscd equipment set providing connectivity,
management, and control of the mobile station (MS};

“BDS Comm-B Data Selector” means the eight-bit BDS code that determines
the register whose contents are to be transferred in the MB field of a
Comm-B reply which is expressed in two groups of four bits each,
BDS1 of most significant four bits and BDS?2 least significant four bits;

“biterrorrate (BER)” means the number of bit ervors in a sample divided by the total
number of bits in the sample, generally averaged over many such samples;

“ break-before-make AeroMACS handover” means where the service with
the targel base station starts after a disconnection of the service with
the previous serving base station;

“broadcast” means a transmission of information relating to air navigation
that is not addressed to a specific station or stations;

“burst profile” means a set of parameters that describe the uplink or downlink
transmission propertics associated with an interval usage code and each
profile contains parameters such as modulation type, forward error
correction (FEC) type, preamble, length, guard times;

“burst” means a time defined, contiguous sct of one or more related signal
units which may transfer user information and protocals, signalling
any necessary preamble;

“capabilily report” means information identifying whether the transponder
has a data link capability as reported in the capability field of an all-call
reply or squitter transmission;

“carricr-to-multipath ratio (C/M)” means the ratio of the carrier power received
directly without reflection to the multipath power carrier received via
reflection;

“carrier-to-noise density ratio (C/No)” means the ratio of the total cartier power
to the average noise power in a 1 Hz bandwidth, usuatly expressed in dBHz;

“channel rate accuracy” means the relative accuracy of the clock to which
the transmitted channel bits are synchronised at a channcl rate of [.2
kbitsfs, maximum eiror of one part in 106 implies the maximum
allowed error in the clock is £1.2 x 10-3Hz;

“channel ratc” means the ratc at which bits are transmitted over the Radio
Fiequency channel and these bits include those bits used for framing and
error correction, as well as the information bits for burst transmission
and the channel rate refers to the instantaneous burst rate over the
period of the burst;



“circuit mode” means a configuration of the communications network shich
gives the appearance to the application of a dedicated transmission path;

“close-out” means a command from Mode S interregator that terminates Mode
S link tayer communication transaction;

“cluster of interrogators’ means {wo or more intenrogators with the same interrogator
identificr (1) code, operating cooperatively to ensure that there is no
interference to the required surveillance and data link performance of
each of the interrogators in areas of common coverage;

“coded chip” meansa“[” or “0” cutput of the rate V2 or ¥4 convolutional code Encoder;

“comm-A” means a 112-bit interrogation containing the 56-bit MA message
field which is used by the uplink standacd length message (SLM) and
the broadcast protocols;

“comm-B” means a |12-bit reply containing the 56-bit MB message field which
is used by the downlink SLM, ground-initiated and broadcast protocols;

“comm-C" means a 12-bit interrogation containing the 80-bit MC message ficld
which is used by the uplink extended length message (ELM) protocol;

“comm-D” means a 112-bit reply containing the 80-bit MD message field which
is used by the downlink ELM protocol;

“CNS” means Communication, Navigations and Surveillance;

‘“connection” means a logical association between peer-level entities in a
communication system;

“connection establishment delay” means connection establishment delay as defined
in ISO 8348 and it includes a component attributable ta the subnetwork
{SN) service user which is the time between the SN-CONNECT
indication and the SN-CONNECT response and this user component
is due to work outside the boundaries of the satellitc subnetwork and is
therefore excluded from the AMS(R) S specifications;

“controller pilot data link communications (CPDLC)” means communication
between a controller and the pilot, using data link for AYC communications;

“Convolutional twrbo codes (CTC)” means type of forward eror correction (FEC)
code;

“COSPAS-SARSAT” means Space System for Search of vessels in distress,
Search and Rescue Satellite-Aided Tracking;

“cosrent slot” means the slot in which a received transmission begins;

“data circuit-terminating equipment (DCL)” means a DCE network provider
equipment used to facilitate commanications between DTEs;

“data link capability report” means information in a Comu-B reply which
identifies the complete Mode S comimunications capabilities of the
aircraft installation;

“data link entity (DLE)” means a protocol State machine capable of setting up
and managing a single data link connection;

“datalink fiight information services (D-FIS)” means the provision of FIS via data link;

“data link initiation capability (DLIC)" means a data link application that provides
the ability to exchange addresses, names and version numbers necessary
to initiate data link applications;

“data link scrvice (DLS) sub-layer” means the sub-layer that resides above the
MAC sub-layer and the VDL Mode 4 whereby the DLS sub-layer resides
above the VSS sub-layer of which the DLS manages to transmit the
quete, ercates and destroys DLEs for connection oriented communications
and provides facilities for the Link Management Entity to manage the
DLS and facilities for connectionless communications;



“data link-aufomatic terminal information service (D-ATIS)” means the provision
of ATIS via data link;

“data signalling rate” means data signalling rate referring to the passage of
information per unit of time, and is expressed in bits or seconds which is
given by the formula:
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where /1 is the number of parallel channels, 77 is the minimumn interval
for the it/ channel expressed in seconds, #/ is the number of significant
conditions of the modulation in the i channel;

“data terminal equipment {DTE)” meansan endpoint of a sub-network
Connection;

“data transfer delay, 95th percentile” means the statistical distribution of
delays for which data transit delay is the average;

“data transit delay” means the average vatue of the statistical distribution of
data delays in accordance with ISO 8348 which delay represents the
subnetwork delay and does not include the connection establishment
delay;

“degree of standardised test distortion” means the degree of distortion of the
restifution measured during a specific period of time when the modulation
is perfect and corresponds to a specific text;

“designated operational coverage (DOC) area” means the area in which a
particular service is provided and in which the service is afforded
{requency protection;

“direct link service™ means a data communications service which makes no
attempt to automaticatly correct errors, detected or undetected, at the
link layer of the air-ground communrications path whereby error control
may be effected by end-user systems;

“directory service (DIR)” means a service based on the ITU-T X.500 series of
recommendations, providing access to and maragement of stractured
information relevant to the operation of the ATN and its users;

“domain” means a set of end systems and intermediate systems that operate
according to the same routing procedurcs and that is wholly contained
within a single administrative domain;

“doppler shift” means the frequency shift observed at a receiver due to any
relative motion between transmitter and receiver;

“downlink ELM (DELM)" means extended length downlink communications
by means of 112-bit Mode S Comm-D replies, each containing the
80-bit Comm-D message field (MD});

“downlink™ means a term referring to the transmission of data from an aircraft
to the pround of which Mode S air-to-ground signals are transmitted
on the 1 090 MHz reply frequency channel;

“effective margin” means that margin of an individual apparatas which could
be measured under actual operating conditions;

“end-to-cnd” means pertaining or relating {o an entive comimunication path,
typically from the interface between the —

(@) informalion source and the communication system at the transmitting
end to; and



(&) communication system and the mformatxon USEr Of Processor of
appllcatmn al the receiving end;
“end-user” means an ultimate source and or consumer of information;

“energy per symbol to noise density ratio (Es/No)” means the ratio of the average
energy transmitted per channel symbol to the average noise powet in a
tHz bandswidth, usually expressed in dB and for A-BPSK and A-QPSK,
one channel symbol refers to one channel bit;

“equivalent isotropically radiated power (EIRP)Y” means the product of the power
supplied to the antenna and the antenna gain in a given direction relative
to an isotropic antenna, absolute or isotropic gain;

“extended Golay Code” means an error cotrection code capable of correcting
multiple bit errors;

“extended Length message (ELM)” means a series of Comm-C interrogations
uplink ELM transmitted without the requirement for intervening replies,
or a series of Comm-D replies downlink ELM transmifted without
intervening interrogations;

“fiight information service (FIS)” mecans a service provided for the purpose of
giving advice and information that is useful for the safe and efficient
conduct of the flights;

“forward error correction (FEC)” means the process of adding redundant information
to the transmifted signal in a manner which allows correction at the
receiver of the errors incurred in the transmission;

“frame” means the link layer frame composed of a sequence of address, control,
FCS and information fields and for VDL Mode 2, of swhich these fields
are bracketed by opening and closing flag sequences, and a frame may
or may not include a variable-length information field;

“frequency assignment” means a logical assignment of the centre frequency and
channel bandwidth programmed to the base station (BS);

“gain-lo-noisc temperature ratio” means the ratio, usually expressed in dB/K,
of the antenna gain to the noise at the receiver output of the antenna
subsystem which noise is expressed as the temperature that a fohm
resistor must be raised to produce the same noise power density;

“gaussian filtered frequency shift keying (GFSK)” means a continuous-phase,
frequency shift keying technique using two tones and a Gaussian pulse
shape filter;

“general formatter/manager (GFM)” means the aigcraft function responsible
for —

{a) formatting messages to be inserted in the transponder registers; and
(b) detecting and handling error conditions such as the loss of inputdata;

“global signalting channe! (GSC)” means a channel available on a worldwide
basis which provides for communication control;

“around data citcuit-terminating equipment (GDCE)” means a ground specific
data circuit-tferminating equipment associated with a ground data link
processor (GDLP) which operates a protocol unique to Mode S data
link for data transfer between air and ground;

“ground data link processor (GDLP)” means a ground-resident processor
that is specific to a particular air-ground data link for Mode S, which
provides channel management and segments or reassembles messages
for transfer and is connected on one side by means of its Data Circuit-
teriminating Equipment to the ground elements common to all data link
systems, and on the other side to the air-ground link itself;



“ground earth station (GES)” means an earth station in the fixed satellite
service, or, in some cases, in the aeronautical mobile-satellite service,
located at a specified fixed point on land to provide a feeder link for
the aeronautical mobile satellite service:

“ground-initiated Comm-B (GICB)” means the ground-initiated Comm-B
protocol that allows the interrogator to extract Comim-B replics containing
data from a defined source in the MB field;

“ground-initiated protocol” means a procedue initiated by a Mode S inferrogator
for delivering standard length or cxtended length messapes to a Mode
S aircraft instatlation;

“hands-oft” means those connections which manages the media access control
sub-layer and physical layer of which an aircraft LME tracks how well
it can communicate with the ground stations of a single ground system,
an aircraft VME instantiates an EME for each ground station that it
monitors while the ground VME instantiates an LME for each aircraft
that it monitors and an LME is deleted when communication with the
peer system is no longer viable;

“HFDL” means High Frequency Data Link;

“high frequency network protocol data unit (HFNPDU)™ means user data
packet;

“high performance receiver” means a Universal Access Transmilter receiver
with enhanced selectivity to improve the rejection of adjacent frequency
DME interference;

“link fayer” mcans the layer that lics immmediately above the physical layer
in the Open Systems Interconnection protocol model that provides
for the reliable transfer of information across the physical media and is
subdivided into the data link sub-layer and the media access control
sub-layert;

“link management entity (LME)" means a protocol State machine capable
of acquiring, cstablishing and maintaining a connection to a single
peer system which establishes data link and sub-network conaections;

“link protocol data unit (LPDU)" means data unit which encapsulates a segment
of an HFNPDU,

“link” means a link that connects an aircraft DLE and a ground DLE and
is uniquely specified by the combination of an aircraft DLS address
and the ground DLS address and a different subnetwork catity resides
above every link Endpoint;

“low modulation rates” means modulation rates up to and including 300
bauds;

“MANSQPS” means manual of air navigation services operations;

“margin” means the maximum degree of distortion of the circuit at the end
of which the apparatus is sitnated and is compatible with the cotrect
translation of all the signals which it may possibly receive,

“M-ary phase shift keying (M-PSK) modulation™ means a digital phase
modulation that causes the phase of the carrier waveform to take on
one of a set of M values;

“M burst” means a management channel data block of bits used in VDL
Mode 3 which contains signalling information needed for media access
and link status monitoring;



“inedia access control (MAC)” means the sub-layer that acquizes the data path
and controls the movement of bits over the data path;

“media access protaco! data unit (MPPDIU)” means data unit which encapsulates
one or more LPDUs;

“medium modulation rates” means modulation rates above 300 and up to and
including 3 000 bauds;

“Mobile station (MS)” means a station in the mobile service intended to be used
while in motion or during haklts at unspecified points of which MS is
always a subscriber station (SS);

“Mode 2" means a data-only of VDL mode that uses D8PSK modulation and a
carrier sense multiple access (CSMA) control scheme;

“Mode 3” means a voice and data VDL mode that uses D8PSK modulation and
a TDMA media to access the control scheme;

“Mode 4" means a data-only for VDL mode which is using 2 GESK modulation
scheme and self-organising time division multiple access (STDMA);

“Mode S air-initiated Comm-B (AICB} protocol” means a procedure initiated
by a Mode S transponder for transmitting a single Comm-B scgment
from aircraft instailation;

“Mode S broadcast” means the protocol within the Mode 8 system that permits
uplink messages to be sent to ail aircraft in coverage arca, and downtink
messages ta be made available to all intervogators that have the aircraft
wishing to send the message under surveillance;

“Mode S broadcast protocols™ means procedures allowing standard length uplink
or dowalink messages to be received by more than one transponder or
ground interrogator respectively;

“Mode S frame” means the basic unit of the transfer at the lok level of which
in the context of Mode S subnetwork, a frame can include from one
to four Comm-A or Comm-B segments, from two to sixteen Comm-C
segments, or from one to sixtcen Comm-D segments;

“Muode S ground-initiated Comm-B (GICB) protocol” means a procedure initiated
by a Mode S interrogator for eliciting a single Comm-B segment
from a Mode S aireraft installation, incorporating the contents of one
of 255 Comm-B registers within the Mode S transponder;

“Made S multisite-divected protocol” means a procedure to ensure that extraction
and ciosc-ont of a downlink standard length or extended length message
is affected only by the particular Mode S interrogator selected by the
aircraft;

“Mode S packet” means a packet conforming to the Mode S sub-network standard,
designed to minimise the bandwidth required from the air-ground link
where the ISO 8208 packets may be transformed into Mode S packets
and vice-versa;

“Mode S specific protocol (MSP)” means a protocol that provides restricted
datagram service within the Mode S sub-network;

“Mode S specific services entity (SSE)” means an entity resident within an
XDLP that provide access to the Mode S specific services;

“Mode S specific services” means a set of communication services provided
by the Mode S system which are not available trom other air-ground
sub-networks, and therefore not interoperable;

“Modec S sub-network™ means performing an interchange of digital data through
the use of secondary surveillance radar (SSR) Mode § interrogators
and transponders in accordance with defined protocols;



“modulation ratc” means the reciprocal of the unit interval measured in
seconds and this rate is expressed in bauds;

“M-PSK symbol” means one of the M possible phase shifts of the M-PSK
modulated carvier representing a group of log2 M coded chips;
“network (N)” means the word “netwotk” and its abbreviation “N* in 1SO
8348 are replaced by the word “subnetwork™ and its abbreviation “SN”,
respectively, wherever they appear in relation to the subnetwork layer

packet data performance;

“optimum sampling point” means the optinum sampling point of a received
TJAT bit stream is at the nominal centre of each bit period, when the
frequency offset is either plus or minus 312.5 kHz;

“packet” means the basic unit of data transfer among communication devices
within the network layer of an ISO 8208 packet or a Mode S packet;

“partial usage sub-channelisation (PUSC)’ means a technique in which the
orthogonal frequency division multiplexing (OFDDM) symbol subcarriers
are divided and permuted among a subset of sub-channels for transmission,
providing partial frequency diversity;

“peak envelope power (PEP)” meaas the peak power of the modulated signal
supplied by the transmitier to the antenna transmission line;

“physical layer protocol data unit (PPDU)” mcans data vnit passed to the
physical layer for transmission, or decoded by the physical fayer after
reception;

“physical layer” means the lowest level layet in the Open Systems Interconnection
protocol model which is concerned with the transmission of binary
information over the physical medium and for VHFE radio;

“point-to-point” means pertaining or refating to the interconnection of two
devices, particitiarly end-user instruments and it is a communication path
of service intended to connect two discrete end-users as distinguished
from broadcast or multipoint service;

“power measurement point (PMP)” means a cable connecting the antenna to
the UAT equipment whereby PMP is the end of that cable that attaches to
the antenna and afl power measurements are considered as being made
at the PMP unless otherwise specified, whereas the cable connecting
the UAT equipment to the antenna is assumed to have 3 dB of loss;

“pseudo random message data block” means several UAT requirements
State that performance will be tested using psetdo random message
data blocks whereby pseudo random message data blocks should
have statistical properties that ate nearly indistinguishable from those
of a true random selection of bits, for instance, each bit should have
neatly equal probability of being a ONE or a ZERO, independent of
its neighbouring bits and there should be a large number of such pseudo
random message data blocks for each message type for basic ADS-B,
Long ADS-B or Ground uplink to provide sufticient independent data
for statistical performance measurements;

“quality of service (QOS)” means the information relating to data transfer
characteristics used by various communications protocols to achieve
various levels of performance for network users;

“reed-Solomon code™ means an error correction code capable of correcting
symboti errors and since symbot errors are collections of bits, these
codes provide good burst error correction capabilities;



“reliable link service (RLS)” means a data communications service provided
by the subnetwork which automatically provides for error control over
its link through error detection and requested retransmission of signal
units found to be in error;

“required communication performance (RCP)” fmeans a statement of the
performance requitements for operational communication in support
of specific ATM functions;

“residual error rate” means the ratio of incorrect, lost and duplicate subnetwork
service data units SNSDUs to the total number of SNSDUs s that were
sent;

“segment” means a portion of 1 message that can be accommodated within
a single MA/MB field in the case of a standard length message, or
MC/MD field in the case of an extended length message, this term is
also applied to the Mode S transmissions containing these fields;

“seif-organising time division multiple access (STDMA)” means a multiple
access Scheme based on time-shared use of a radio frequency (RF)
channel eraploying —

(@) discrete contiguous time slots as the fundamental shared resoutce; and
(&) aset of operating protocols that allows users to mediate access to
thesc time slots without reliance on a master conrol station;

“Service data unit (SDU)Y” means a unit of data transferred between adjacent
layer entities, which is encapsulated within a protocol data unit (PDU)
for transicr to a peer layer;

“Service flow” means a unidirectional flow of media access control layer (MAC)
service data units (SDUs) or a connection that is providing a particuar
quality of service (QoS), e

“service volume” means a part of the facility coverage where the facility provides
a particular service in accordance with relevant regulations and within
which the facility is afforded frequency protection;

“slot” means one of a series of consecutive time intervals of equal duration of
which each burst transmission starts at the beginning of a slot;

“slotted aloha” means a random access strategy whereby multiple users access the
same communications channel independently, but each communication
must be confined to a fixed time slot and the same timing slot structure is
known to ail users, but there is no other coordination between the users;

" “spot beam' means satellite antenna directivity whose main lobe encompasses
significantly less than the earth’s surface that is within line-of-sight view of
the satellite which is designed so as to improve system resource efficiency
with respect to geographical distribution of user earth stations;

“squitter protocol datd uajt (SPDU)” means data packet which is broadeasting
every 32 seconds HFDL ground station on each of its operating
frequencies, and whic}ﬁon@ins link management information;

“standard length message (SLM)” means an cxchange of digital data using
selectively addressed Comim-A interrogations and or Comm-B replies;

“standard UAT receiver” means a general purpose UAT receiver satisfying
the minimum rejection requirements of interfevence from adjacent
frequency distance measuring equipment (DME);

“subnetwork™ means an actual implementation of a data network that employs
a homogeneous protocol and addressing plan, aud is under the control
of a single authority;



“subnetwork service data unit (SNSDU)" means an amount of subnetwork
user data and the identity of which is preserved from one end of a sub
network connection to the other;

“subnetwork connection” means a long-term association between an aircraft
DTE and a ground DTE using successive virtual calls to maintain
context across link handoff;

“subnetwork dependent convergence function (SNDCF)” means the matches
of the characteristics and services of a particular subnetwork to those
characteristics and setvices required by theinternetwork facility;

“subnetwork entity” means the phrase “ground DCE” which would be used
for the subnetwork entity in a ground station communicating with an
aircraft and the phrase “ground DTE” would be used for the subnetwork
entity in a ground router communicating with an aircraft station and,
the phrase “aircraft DTE” would be used for the subnetwork entity in
an aireraft:communicating with the station, and a subnetwork cntity
is a packet layer entity as defined in ISO 8208;

“subnetwork enfry tithe” means the time from when the mobile station starts
the scanning for BS transmission, until the network link establishes
the connection in order for the first network user “protocol data unit”
to be sent;

“subnetwork Jayer” means the layer that establishes, manages and terminates
connections across a subnetwork;

“subnetwork management entity (SNME)” means an entity resident within
a GDLP that performs subnetwork management and communicates
with peer entities in intermediate or cnd-systems;

“subnetwork service data unit {SNSDU)” means an amount of subnetwork
user data and the identity of which is preserved from one end of a

_subnetwork connection to the other;

“subscriber statton (§S)” means a generalised equipment set providing connectivity
betveen subscriber equipment and a base station (BS);

“successful message receptiont (SMR)” mmcans the function within the UAT
receiver for declaring a received message as valid for passing to an

" applicatlon that uses received UAT messages;

- “synchronous. opelanon” means operation in which the time interval between
code Units is Cofstant;

“system’” means a VDI -capable entity which is a system comprising of
one or more stations and the associated VDL management entity and
a system may either be an aircraft system or a ground system;

“time divisior{ doplex (TDD)” means a duplex scheme where the uplink and
the downlink transmissions occur at different times but may share the
same frequency,

“time division multiple access (TDMA)” means a multiple access scheme
based on time-shared use of an RF channel employing —

{a) discrete contiguous time siots as the fundamental shared resource;
and

(b) a set of operating protocols that allows users to interact with a
master control station 10 mediate access (o the channel;

“time division multiplex (TDM)” means a channel sharing strategy in which
packets of information from the same source but with different destinations
are sequenced in time on the same channel;



“timeout’” means the cancellation of a transaction after one of the participating entities
has failed to provide 1 required response within a pre-defined period of time;

“total voice transfer delay” means the elapsed time commencing at the instant
that speech is presented to the AES or GES and concluding at the instant
that the speech enters the interconnecting network of the counterpart
GES or AES, this delay includes vocoder processing time, physical
layer delay, RF propagation delay and any other delays within an
AMS(R)S subnetwork;

“transit delay” means in packet data systems, the elapsed time between a request
to transmit an assembled data packet and an indication a{ the receiving
cnd that the corresponding packet has been received and is ready to
be used or forwarded;

“UAT ADS-B message” means a message broadcasted once per second by cach
aircraft to convey State vector and other information and the UAT
ADS-B messages can be in one of two forms depending on the amount
of information to be transmitied in a given scecond which is the basic
UAT ADS-B message or the long UAT ADS-B message where UAI'
ground stations can support traffic information service-broadcast (TTS-
B) through transmission of individual ADS-B messages in the ADS-B
segment of the UAT frame;

“UAT ground uplink message™ means a message broadcasted by ground stations,
within the ground segment of the UAT frame, to convey flight information
such as text and graphical weather data, advisories, and other acronautical
information, to aircraft that ave in the service volume of the ground station;

“universal access transceiver (UAT)” means a broadcast data link opegating on
978 MHz, with a modulation rate of 1.041667 Mbps;

“uplink ELM (UELM)” means extended length uplink communication by mcans
of 112-bit Mode S Comm-C interrogations, each containing the 80-bit
Comm-C message fietd (MC);

“uplink” means a term referring to the transmission of data from the ground to
an aircraft whereby the Mode S ground-to-air signals are transmitted
on the 1030 MHz interrogation frequency channel;

“user group” means a group of gronund and or aircrafl stations which share voice
and or data connectivity and for voice communications, all membets of
auser group can access all communications and data communications
include point-to-point connectivity for air-to-ground messages, and
point-to-point and broadcast connectivity for ground-to-air messages;

“UTC” means Coordinated Universal Time;

“VHE" mcans Very High Frequency;

“VHF digital link (VDL)” means a constituent mobile subnetwork of the
aeronautical telecommunication network (ATN), operating in the
acronautical mobile VHF frequency band and the VDL may provide
non-ATN functions such as, for instance, digitized voice;

“VDL management entity (VME)” means a VDL-specific entity that provides
the quality of service requested by the ATN-defined SN_SME whereby
AVME uses the LMIis that it creates and destroys, to enquire the quality
of service available from peer systems;

“YDL Mode 4 burst™ means a YHE digital link (YDL) Mode 4 burst is composed
of a sequence of source address, burst [D, information, slot reservation
and frame check sequence (FCS) ficlds,bracketed by opening and
closing flag sequences;



“VYDL. Mode 4 DL.S system™ means a VDL system that implements the VDL
Mode 4 DLS and subnetwork protocols to carry ATN packets or other
packets;

“VD1. Mode 4 specific services (VSS) sublayer” means the sublayer that
resides above the MAC sublayer and provides VDL Mode 4 specific
access protocols including reserved, random and fixed protocols;

“VDI. station” means an aircraft-based or ground-based physical entity,
capabie of VDL Mode 2, 3 or 4

“vocoder” means a low bit rate voice encoder or decoder;

“yoice unit” means device that provides a simplex audio and signalling
interface between the user and VDL,

“voice-automatic terminal information service (Voice- ATISY' means the
provision of ATIS by means of continuous and repetitive voice broadcasts;

“V8S user” means a user of the VDL Maode 4 specific services and the VSS
user could be higher layers in the VDL Mode 4 SARPs or an external
application using VDL Mode 4

“KDCE” means a general term referring to both the ADCE and the GDCE; and

“XDLP” means a general term referring to both the ADLP and the GDL.D.

3. (1) These Regulations shail apply to any person whe provides communication,

navigation and surveillance services within a designated air spaceand at an
acrodrome.

(2) These Regulations shall not apply to a person who provides communication,

navigation and surveillance services to a state aircraft.

PART IT — General Reguireinents

4. The minimum requirements for planning, instaliing, commissioning,
training, operating and maintaining communication facility shall conform to
these Regulations.

5. Aperson who wishes fo provide Air Navigation Services Provider (ANSP)
or to operate a facility {o support an air traffic service shall hold an ANSP
centificate issued in accordance with the Civil Aviation (Certification of Air
Navigation Services Providers) Regulations,

6. (1) A person shall ot provide ANSP or operate communication, navigation
and surveillance facility or system in a designated airspace and aerodrome uniess
a facility or system has been approved by the Authority.

(2) The ANSP shall notify the Authority of its intention to procure, install,
usc, decommission, upgrade or rclocate any communication, navigation and
surveilance facility in a designated airspace and aerodrome for a period not
exceeding 30 days prior to the date of the commencement of the process.

(3) The Authority shall approve the instatlation, use, decommissioning,
vpgrading or relocation of all the communication, navigation and svrveillance
facility in a designated airspace and aerodrome.

7. (1) The Authority shall cairy out the inspection and audit on CNS facilities,
documents and the records of the CNS facilities to determine whether they
comply with these Regulations.

(2) Aninspector of the Authority shall have unrestricted access to the facilities,
instalfations, records and the documents of the ANSP, to determine whether they
comply with these Regulations and the required procedures.
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Siting and 8. (1) The ANSP shall —
instaltation (@) provide the procedures to ensure that the communication, navigation
and surveillance systems —
(i) areoperated, maintained, made available and areretiable in accordance
with the requirements provided by the Authority,
(il) are designed to meet the applicable operational specification
for that facility,
(iii) are installed and commissioned as provided by the Authority, and
(iv) conform tothe applicable system charactexistics and specification
standards as provided by the Authority,”; and
(b) determine the site for the installation of a new facility, based on operational
requirements, construction aspects and the maintainability of a facility.

(2} The procedures provided in terms of subregulation (1), shall be installed
by a licensed ATSEP with the relevant ratings requirements for the establishment
of a facility.

Commissioning 9, (1) The ANSP shall —
BNment (@) provide the procedures to cnsurc that each new facility is commissioned
to meet the specifications for that facility; and
(b) ensure that the newly established facility is in compliance with the
applicable standards of cstablishing a facility.

(2) The ANSP shall ensure that —

(a) the system performance of the new facility has been validated by
the necessary tests; and

(b) all the parties involved with the operation and maintenance of the
facility, including its maintenance contractor has accepted the test
and is satisfied with the result of a test.

(3) The ANSP shall ensure that the procedures shall include —

(¢} documentation of tests conducted on the facility prior to the
commissioning; and
(b) the test result to see whether there is compliance with the facility
reguirements and the applicable standards of any flight check required.
Availability and 10. (1) The ANSP shall provide for a communication services and a facility
reliability of  tg ensure that the telecommunication information and data necessary for the
g:;;;?;mca"o“ safe, regular and efficient operation of air navigation is available.

(2) The functional specification of each of the air navigation service provider’s
telecommunication services shall have the following values or characteristics
foreach service —

{a) availability;

(&) accuracy,

(c) integrity;

(d) mean time between failure (MTBF) reliability; and
(e} mean time to repair (MTTF).

(3) The values or characteristics referred to in subregulation (2) shall be
derived or be measured from either or both of —

{a) the configuration of each service; and
{#) the known performance of each service.

(4) The ANSP shall describe in the operations manual the method used to
calculate each of the values or characteristics of each service.

(5) The integrity values or characteristics of a Radio Navigation Service shall
be given for each kind of navigation aid facility that forms part of the service.



(6) The performance of technical facilities shall be monitored, reviewed and
reported in accordance of the procedures provided under these Regulations.

(7) The ANSP shall ensure that —

(@) each and every facility is installed with the main and the standby
power supply; and

(b} the adequate air conditioning is continuously operational o the
service being provided.

11. The ANSP shall, where applicable, make a formal interface arrangements
with the external organisations in the form of the service agreements detailing
the following —

(@) theinterface and the functional specifications of the support service;

(&) the service level of the support service such as availability, accuracy,
integrity and the recovery time of the failure of the service; and

(¢) the monitoring and reporting of the operational status of the service
to the service provider.

12. (1) The ANSP shall —

(@) hold copies of the relevant equipment manuals, technical standards,
practices, instructions, maintenance procedurces, site logbooks,
systems backup data, equipment and test gear inventory-and any
other documentation that are necessary for the provision and operation
of the facility;

() establish a procedure for the control of the documentation required
under these regulations;

(¢) keep the records under the control of the relevant key personnel; and

(d) control access to the records system to ensure appropriate security.

(2) The ANSP shall ensure that data and voice for Air Navigation Service
Operational Systems are recorded continuously and the procedures shall be provided
for the retention and utilisation of the recordings for purposes of analysis.

(3) The ANSP shall —

(@) keepall documents and vecords which are necessary for the operation
and maintenancc of the service;

(b} make available copies of the documents and records to the authorised
personnel when needed.

(4) The documents and records referred to under subregulation (3) shall
include —

(@) acopy of these Regulations:;

(b} the ANSP’s operations manual;

(c) ICAO Annex 10 Aeronautical Telecommunications, Volumes I to
V, ICAO Doc 8071-Mannal on Testing of Radio Navigation Aids,
and other relevant ICAQO documents;

(d) the records of malfunction and safety incident reports;

(¢) the records of internal audit reports;

() the agreements with other organisations;

(g) the records of investigation into serious incidents;

(h) the records of the staff deployment, duty and leave rosters;

{f) the rccords of equipment spares;

(/) therecords of job description, training programme and plan of each
staff member; and

(k) all related air navigation service technical standards and guidance
materials developed by the Authority.
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(5) A document and records kept for the purposes of these Regulations shall
be kept for at least 10 years.

(6) The ANSP shall establish a process for the anthorisation and for the
amendment of the documents kept for purposes of these Regulations to ensure
that they are constantly updatcd and amended and to ensurc that —

(a) the currency of the documentation can be readily determined;

(b) the amendments to the documentaticn are controlled in accordance
with established quality management principles;

(¢) only the current versions of the documents shal! be made available; and

(d) the person authorising the creation and the revision shall be identified.

(7) The ANSP shall cnsine that where documents and records are kept as
soft copy and are made available, they are subjected to the same control as hard
copy documents,

(8) The ANSP shall provide the procedures to identify, collect, index, store,
maintain, and dispose records covering —

(a) the performance and maintenance history of each facility;

{b) the establishment of the periodic test programmes for each facility;

{¢) eachitem of test equipment required for the measurement of critical
performance paramcters;

{(d) each reported or detected facility malfunction;

{e¢) each internal quality assurance review; and

{fH each authorised personnel who is authorised {0 place facilities into
operational service.,

Operations 13. (1) The ANSP shall develop an operations manual that shall demonstrate
manval the ANSP’s compliance with these Regulations.

(2) The contents of the Operations manual shall contain -

(a) the information required for the ANSP in accordance with these
Regulations;

(b) an organisational chart of the ANSP and its maintenance contractors,
if any, that shows the position of each personnel and the name,
qualifications, experiences, duties and responsibilities of the personnel
who is responsible for ensuring the compliance of the organisation
with the requirements provided in these Regulations;

(¢) an overall operation and maintenance plan for the acronautical
telecommunication service for each facility as provided in these
Regulations;

(d) for each facility, the information on the compliance of the facility
with these Regulations and the applicable aerenautical tefecommunication
standards; and

(¢) the system performance target of each facility, such as its availability
and reliability,

{3) The operations manuat shall consist of the main manval covering the
main areas that need to be addressed, as well as separate supporting documents
and manuals, such as the operation and maintenance plan of cach facility that
is referred to in the main manuval.

{4) The ANSP shall develop an operation and maintenance plan for each
facility which shall include —

(1) a procedure for the periodic inspection and testing of each facility
10 verify that the plan meets the operational and performance specifications
of that facility;



(b) detailsof flight test, if necessary, such as the standards and procedures
to be used and flight test interval, which shall be in compliance
with guidelines provided by the Authority;

(c) theinterval between periodic inspection and flight test and the basis
for that interval and whenever the interval is changed, the recording and
documentation reasons for such change;

(@) the operation and maintenance instructions for each facility;

(e) ananalysisof the number of personnel required to operate and maintain
each facility taking into account the workload required;

(H thecoirective plan and procedures for each facility, including whether
the repair of modules and component are underiaken in-house or by
equipment manufacturers and the spare support plan for cach facility;
and

(g) the maintenance plan or the operating and maintenance instructions
for each facility shall specify the test equipment requiremetits for all
levels of operation and maintenance undertaken.

(5) The ANSP shall control the distribution of the operations manual and
ensure that it is amended whenever necessary to maintaiti the accuracy of the
information in the aperations manual and to keep its contents up to date.

14, (1) The ANSP shall establish a procedure for the periodic inspection and
testing of the communication, navigation and surveitlance systems to verify that
each facility meets the applicable operational requirements and performance
specifications for that facility.

(2) The ANSP shall ensure —

(&) that the appropriate inspection, measuring and testing equipment

" are avatlable for staff to maintain the operation of each facility; and

(&) the control, calibration and maintenance of such equipment so that
they have the precision and accuracy necessary for the measurements
and tests to be performed.

(3} The periodic inspection under subregulation (1) shall include the —

(¢y security of the facility and site;

(b) adhetrence to the approved maintenance programme;

(¢) upkeep of the equipient, building, site and site services; and

(d) adequacy of facility records and documentation.

{4) The ANSP shall establish a security programme for the communication,
navigation and surveillance facility.

(5) The security programine established under subregulation (4) shail specify
the physical security requirements, practices, and procedures (o be followed for
the purposes of minimising the risk of destruction or damage to, or interference
with the operation of communication, navigation and surveillance facility.

(6) The ANSP shall make a test transmission if —

(a) the transmission is necessary to test a service, facility or equipment;

(b) within a reasonable time before commencing the transmission, the
usets have been informed about the transmission;

(¢} atthe commencement of the transmission, the service provider identifies
the transmission as a (est transmission; and

(@) thetransmission contains information identifying it as a test transmission.

(7) The ANSP shall ensure that —

(@) CNS systems and services are profected against cyber threats and
attacks to alevel consistent with the application service requirements;
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(@)

all end-systems supporting air navigation security services shalf be

capable of authenticating the identity of peer end- systems, authenticating

the source of messages and ensuring the data integrity of the messages;

strategies and best practices on the protection of the critical information

and communications technology systems used for civil aviation

purposes are developed and implemented; and

policies are established ta ensure that, for critical aviation systems —

(i) architectures are secured by design,

(i) are resilient,

(iii) methods for data transfer are secured, ensuting integrity and
confidentiality of data,

(iv) monitoring and incident detection and reporting, methods are
implemented, and

(v) of the forensic analysis of cyber incidents are carcied out.

15, (1) The ANSP shall ensure that radio navigation aids is available for
usc by aircraft engaged in air navigation and that the radio navigation aids is
subjected to periodic ground and facility flight inspections,

(2) The ANSP shall develop the procedure to check and record the operating
condition of any communication, navigation and surveillance facility that may
have been used by an aircraft that is involved in an accident or incident.

16. The ANSP shall —

{a)
(b)

(c)
(d)
(e}

0
(g)

establish the procedure for the management and protection of aeronautical
radio specttum; '

designate a responsible person to controt any frequency allocation
within the aeronautical radio spectrum to ensure that there would be
no conflict and interference to any radio stations or facility;
ensure that there is no willful tiansmission of unnecessaty or anonymous
raclio sigrals, messages or data by any of its radio stations;
establish procedures with the communication authority to address
accurrence of radio frequency interference;

ensure that any frequency interference oceurrences are reported,
investigated and follow-up actions would be taken to preventrecurtence,
keep updated records of all aliocated frequencies; and

ensure that no facility providing radio signals for the purpose of
aviation safety shall be alowed to continue in operation, if there is
a suspicion or any cause fo suspect that the information heing provided
by that facility is erroneous.

17. (1) The ANSP shall —

(@

&

(c)

(d)
(e)

ensure that the facility employs sufficient number of personpel who
possess the skills, qualifications and competencies required in the
provision of the aeronautical telecommunication service;

provide in the MANSOPS an analysis of the personnel required
to perform the communication navigation and surveillance services
for each facility taking into account the duties and workload required;
develop job descriptions for each of facility staff that would show
the job purpose, key responsibitities, and outcome to be achieved
by each staff;

develop an overall training policy and programme for the organisation;
designate an officer in charge of training or on-job training at the
operational stations;



() maintain individual training records for each of the facility staff;

(g) conduct a yearly review of the training plan for each staff at the
beginning of each year to identify any gaps in competency and changes
in training requirement, and prioritise the type of training required
for the following year; and

(i) ensure that the training requirements of these Regulations are similarly
applied to the facility maintenance contractors.

(2) The on-job training officer under subregulation {1) (&) above shall havc
satisfactoriiy completed the on-job training instructional technigues course.

{3) A person shall not perform a function related to the installation, training,
operation or maintenance of any communication, navigation and a surveillance
system unless —

(«r) that person has successfvlly completed training in the performance
of that function in line with the ATSEP competency based training
requirements; and

() the ANSPissatisfied that the technical person is competent in performing
that function,

18. (1) The ANSP shall establish procedures for the reporting, collection and
notification of the facility malfunction and safety incidents.

(2) The procedures cstablished in subregulation (1) shail be documented in
the MANSOPS.

(3) The ANSP shall compile reporis of the incidents and review such reports
periodicaily with the facility maintenance contractors to —

(a) determine the cause of the incidents and determine any adverse trends;

{b) implement corrective and preventive actions where necessary to
prevent recurrence of the incidents; and

{c) implement any measures to improve the safety performance of the
aeronautical telecommunication service.

(4) The ANSP shall —

(@) reportany serious service failure or safety incident {o the Authority
and investigate such incidents in order to establish how and why
the incident happened, including possible organisational contributing
factors and to recommend actions to prevent a recwrrence; and

(b) ensure that the information on the operational status of each
communication, navigation and surveillance facility that is essential
for the enroute, approach, landing, and take-off phases of flight is
provided to meet the operational needs of the service being provided.

19. (1) The ANSP shall ensure that for safety, critical systemns, including
automated air tralfic control sysiems, communication sysiems and instrument
landing systems, the commissioning of such systems shall include the conduct
of a safely case or equivalent.

(2) The ANSP shall ensure that human factors principles are observed in the
design, operations and maintenance of acronautical telecommunication facilities.

(3) The ANSP shall, as soon as possible —

() forward to the aeronautical information services —

(i) information on the operational details of any new facility for
publication in the aeronautical information publication; and

(it) information concerning any change in the operational status of
any existing facility, for the issue of a notice to airmen; and

(b) toensure that the information forwarded under paragraph (a) has
been accuratety published.
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(4) The ANSP shall —

(@) establish a procedure to be used in the event of interruption of aeronautical
information service to an aircraft or when upgrading communication,
navigation and surveillance systems; and

(D) specify an acceptable recovery time for each service,

PART Il — Aeronautical Telecommunication Nenvork (ATN}

20, (1) The ATN shall specitically and exclusively be used to provide digital
data communications scrvices to air traffic service provider facility and aircraft
operating agencies in support of —

(@) air traffic services communications with aireraft;

(&) airtraffic services communications between air traffic scrvice units;

(¢) aeronautical operational control communications; and

(d) aeronautical administrative communications,

(2) The ATN communication services in subregulation (1) shall support
ATN applications.

(3) The ATN shall make arvangement for the implementation of the aeranautical
teleconumunication network on the basis of the regional air navigation agteements.

(4) 'The operating agencies referred {o in subregufation (1) shall specify the
arca in which the communication standawds for the aevonautical telecommunication
tetwork, open system interconnection ot the acronautical telecommunication
network and the internet protocol suite are applicable.

21, (1) The ATN shall cither nse Internationat Organisation for Standardisation
{I1SO), communication standards for Open Systems Interconnection (OSI} or
use the Internet Society communications (ISOC) standards for the internet
protocol suite (IPS).

{2) The Aeronautical Fixed Telecommunication Network and Aeronautical
Message Handling System (AFTN/AMHS) gateway shall ensore the interoperability
of AFTN stations and nctworks with the ATN.

{3) An authorised path for the AFTN shall be defined on the basis of a
predefined routing policy.

(4) The ATN shall transmit, relay and detiver messages in accordance with
the priority classifications and without discrimination or undue delay.

(8) The ATN shall provide the —

(¢} means to define data communications that can be carried only over
authorised paths for the traffic type and category specified by the
user; and '

(b) communication in accordance with the provided required communication
performance.

(6} The ATN shall operate in accordance with the communication priorities
specified in Table 1and Table 2 of Schedule I to these Regulations.

(7) The ATN shalil enable —

(@) theexchange of the application information whesn one or more authorised

- paths exist;

(b) an pircraft intermediate system to connect to a ground infermediate
system via different subnetworks;

(c) anaircraft intermediate system to connect to different ground intermediate
systems; and

(¢) the exchange of address information between applications.



(8) The ATN notify the appropriate application processes when no authorised
path exists.

(9) The ANT shall make provision for the efficicnt use of limited bandwidth
subnetworks.

(10) The ATN shall be accurate within one second of the UTC where the
absolute time of day is used.

PART IV - ATN Application Requirements

22. (1) During the impiementation of air-ground data links, the ATN shall
support the data link initiation capability (DLIC) applications.

(2) The ATN/OST shall, during the implementation of Air Message Handling
Services and secutity protocols, supporl the retrieval and modification directory
services application.

23. The ATN shall be capable of supporting one or more of the following
applications —

(a) Automatic Dependent Surveillance-Contract (ADS- C);
() Controller Pilot Data Link Communication (CPDLC); and
(¢) Flight Information Service (FIS) including Automatic Terminal
Information Service (ATIS) and Meteorological Reponts.
24, The ATN shall be capable of supporting the following applications —
{a) AirTraffic Service Intertacility Data Communication {A1DCY); and
(&) Air Traffic Service Message Handling Services (ATSMHS) applications.

PART V — ATN Conununications Service Reguirements

25. An ATN host shall be capable of supporting the ATN/Internet Protocol
Suite upper layers including an application layer.

26. An ATN/Open Systems Interconnection end-system shall be capable
of supporting the OSI upper layer communications service including session,
presentation and application layers.

27. (1) An ATN host shall be capable of supporting the ATN/IPS including
the —

{a) transport layer in accordance with Transmission Control Protocols
and User Datagram Protocols; and

(») nctwork layer in accordance with Internet Protocol version 6 (IPv6),

(2) An internet protocol suite router shall support the aeronautical
telecommunication network layer in accordance with internet protocol version
6 and multiprotocol extensions.

28. (1)An ATN orthe international organisation for standardisation end-system,
shall be capable of supposting the aeronautical tclecommunication network
including the —

() transport layer in accordance with international organisation for
standardisation transport protocol class 4 and optionally connectionless
transport protocol (CLTP); and

(b) network layer in accordance with international organisation for
standardisation, connectioniess network protocol.
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(2) AnATN intermediate system shall support the aeronautical telecommunication
network layer in accordance with international organisation for standardisatios,
connectionless network protocol and international organisation for standardisation,
inter-domain routing protocol.

29. (1)The ATN shall make provisions for unambiguous application identification
and addressing.

(2} The ATN shall provide provisions for unambiguous addressing.

(3) The ATN shall provide means to unambiguously address all ATN end-systenis
and intermediate systems.

(4) The ATN addressing and naming plans shall allow the Authority and
agencies to assign addresses and names within their own administrative domains.

30. (1) The ATN shall make provisions whereby only the controlling ATS
unit may provide ATC instructions to aircraft operating in its airspace.

(2) The ATN shall enable the recipient of a message to identify the originator
of that message.

(3) The ATN end-systems that supports ATN security services shall be capable
of anthenticating the —

{a) identity of peer end-systems; and
(b) source of messages and ensuring the integrity of data messages.

(4) The ATN shall be protected against service attacks to a level consistent

with the application setvice requirements.

PART VI — Aeronautical Mobile-Satellite (Route) Service (AMS(R)S

31. (1) The mobile-satellite system which provides for AMS(R)S shall
conform to the requirements of this part and the AMS(R)S system which shall
support packet data service, voice service or both.

(2) The requirements for mandatory carriage of AMS(R)S system equipment
shall including the level of system capability made —

(@) onthe basis of regional air navigation agreements specifying an airspace
which is on operation;

(b) to implement the timescales for the carriage of equipment; and

(¢) to include the performance of an aircraft earth station, the satellite
and the ground earth station.

(3) The agreements specified in subregulation (2) shall provide at least a
notice of two years of mandatory carriage of airborne systems.

(4) The Authority shall coordinate with national authorities and service providers
for the implementation aspects of an AMS(R)S system that would permit
worldwide interoperability and optimum use, as the appropriate requirements.

PART VII — Aeronantical mobile-satellite route service frequency bands
characteristics

32, AnAMS(R)S system shall operate only in frequency bands when providing
AMS(R)S communications, which is appropriately allocated ta the aeronautical
mobile-satellite route service and shall be protected by the International
Telecommunications Union Radio Regulations.

33. The total emissions of the aircraft earth station necessary to meet designed
system petformance shall be controlled to avoid harmful interference to other
systems necessary to support safety and regularity of air navigation, installed
on the same or other aircraft.



34, The emissions from an AMS(R)S system aircraft earth station shall
not cause harmful or interfere with an aircraft earth station which provides an
acronautical mobile-satellite route service on a different aircraft.

35. The aircraft earth station equipment shall operate properly in an
interference environiment causing a cumujative relative change in its receiver
noise temperature (AT/T) of 25 per cent,

36. (1) Every aircraft earth station and ground earth station shall be designed
to ensure that messages transmitted in accordance with the Civil Aviatton
(Communication Procedures) Regulations, including the order of the priority,
is not delayed by the transmission and the reception of other types of messages.

(2) As a means (o comply with subregulation{l), the message types not
defined under these Reguiations, shall be terminated even without warning, in
order to atlow messages referred to under these Regulations, to be transmitted
and received.

(3) AllAMS(R)S data packets and voice calls shall be identified as to their
associated priority,

(4) The AMS(R)S systemn shall provide voice communications priority over
data communications within the same message category.

37. (1) The aircraft carth station, ground earth station and satellites shall
properly acquire and track scrvice link signals when the aircraft is moving at a
ground speed of up to 1 500 km/h ,800 knots along any heading,

(2) The aircraft earth station, ground earth station and satellites shali properly
acquire and track service link signals when the component of the aircraft
acceleration vector in the plane of the satellite orbit is up t0 0.6 g.

PART VIII — Performance requirenents

38. An AMS(R)S system shall provide air mobile satellite route service
throughout the designated operational coverage (DOC).

39. (1) An AMS(R)S system shall provide predictions of the time, location
and duration of any resultant outages until full service is restored in the event
of a service failure,

{2) The AMS(R)S system shall annunciate a loss of conununications capability
within 30 seconds of the time when the systein detects such a {oss.

40. (1) The aircraft earth station shall meet the relevant performance requirements
specified in regulation 38 for an aircraft in a straight level flight throughout the
designated operational coverage of the satellite system.

(2) The aircraft earth station shall meet the relevant performance requirements
specified in regulation 38 for the aircraft for the attitudes of +20/-5 degtees of
pitch and +/-25 degrees of roll throughout the designated operational coverage
(DQC) of the satellite system,

41. (1) The 95th percentile of the time delayed for a GES to present a call
from the original event to the terrestrial network interworking interface after a
call origination event has arrived at the AES interface shall not be greater than
20 seconds.

(2) The 95th percentile of the time delayed for an ALS to present a call from
the original event at its aircraft interface after a call origination event has arrived
at tire terrestrial network interworking interface shail not be greater than 20
seconds.
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42. The GES system that provides AMS(R)S packel data service shall
provide - -

{a) an interface {o the Aeronautical Telecommunication Network; and
(b) a connectivity notification function.

43. (1) If the aircraft earth station system provides AMS(R)S packet data
service, the AMS(R)S system shall meel the standards of regulations 38,

(2) Where an aeronautical mobite-satellite route service system provides
packet data service, it shall be capable of operating as a constituent mobile
sub-network of the aeronautical telecommunication network.,

44. (1) The subnetwork entry time shall be less than 90 seconds.

(2) The from-MS data transit delay, 95th percentile for the highest priority
data service, shall be less than or equal to 1.4 scconds over a window of one
hony or 600 SDUs, whichever is longer.

{3) The to-MS data transit delay, 95th percentile for the highest priority data
service, shall be less than or equal to 1.4 seconds over a window of one hour or
600 SDUs, whichever is longer.

45, (1) The delay caused for connecting data from GES to AES, shall not
be greater than 70 seconds.

{2) The data transit delay values shall be —

{¢) bascd on a fixed sub-network service data unit length of 128 octets
in accordance with ISO 8348: and
(b) defined as average values.

(3) The data transit delay from aircraft shall not be greater than 40 seconds
for the highest priority data service.

{4) The data transit delay from aircraft shall not be greater than 28 seconds
for the lowest priority data service.

(5) The data {ransit delay to aircraft shall not be greater than 12 seconds for
the highest priority data service.

(6) The data transit delay to aircraft shall not be greater than 28 seconds for
the lowest priority data service.,

(7Y The data transfer delay, 85th percentile, shall not be greater than 80
seconds for the highest priority data service.

(8) The data transfer delay, 95th percentile, from-aircraft, shall not be greater
than 60 seconds for the lowest priority data service.

(9) The data transfer delay, 95th percentile, to-aircraft shall not be greater
than 15 seconds for the highest priority data service,

(10) The data transfer delay, $5th percentile, to-aircraft shall not be greater
than 30 seconds for the lowest priority data service,

(11) The connection release delay, 95th percentile, shall not be greater than
30 seconds in either direction.

46. (1) The residual exrror rate in the from-aircraft direction shail not be greater
than 10-4 per subnetwork service data unit.

(2) The residual exror rate in the to-aircraft direction shall not be greater than
10-6 per subnetwork service data unit.

(3) The probability of a subnetwork connection provider-invoked subnetwork
connection release shaltl not be greater than 10-4 over any one-hour interval.

(4) The probability of a subnctwork connection provider-invoked reset shall
not be greater than 10-1 over any one-hour interval.

47. The system that provides aeronautical mobile-satellite route voice service
shall meet the requirements in regulations 48, 49 and 50.



48. (1) The voice transmission shall provide overall intelligibility performance
suitable for the intended operational and ambient noise environment.

(2) The total allowable transfer delay within an AMS(R) S subnetwork shall
not be greater than 0.485 seconds,

49, The AMS(R)S system shall have sufficient available voice traffic channel
resources such that an aircraft earth station- or ground earth station originated
AMS(R)}S voice cull presented te the system shall experience a probability of
blockage of not more than 10-2.

.50, The AMS(R)S system shall provide features for the protection of the
messages in transit from tampering against —

(a) the denial of service, degraded per foxmzmce characteristics, or
reduction of system capacity when subjected to external attacks; or
(&) unauthorised entry.

51, The AMS{R)S system shall allow subnetwork users to address AMS
(R)S communicalions {o specific aircraft by means of the [CAO 24-bit aircraft
address.

PART IX — Secondary Surveillance Radar Mode S Air-Ground Data Link
Communication

52, Where air ground data fink communication is used by the Sccondary
Surveillance Radar Mode S, the following shall be implemented —
{a) the Mode S characteristics shall be as set out in Schedule 2;
) (he DCE and XDCE state tables shall be as set out in Schedule 3; and
{¢) the Mode S packet formats shall be as set out in Schedule 4.

PART X — Very High Frequency Air-Ground Digital Link (VDL)

53, (1) An Aircraft station radio frequency range shall be capable of tuning to
any of the channels in the range as set out inregulation 55 within 100 milliseconds
after the receipt of an autotune command.

(2} An aircraft station for VDL Mode 3 shall be abice to tune to any channel
in the range set out in regulation 55 within 100 milliseconds after the receipt
of any tuning command.

(3) The ground station radio frequency range shall be capable of operating
on assigned channel within the radio frequency range set out in regulation 55,

(4) The common signalling channel, the Frequency 136.975MHz shall be
reserved as a worldwide common signalling channel for VHF Air-Ground
Digital Link Mode 2.

54, (1) The data transparency and the VIIF Air-Ground Digital Link system
shall provide the code-independent and the byte-independent transfer of data.

(2) The VHF Air-Ground Digital Link system shall provide link layer data
broadeast services Mode 2 or voice and data broadcast services Mode 3.

{3) The VHF Air-Ground Digital Link Mode 3 and the data broadcast service
shall support network multicasting capability originating from the ground.

(4) The VHF Air-Ground Digital Link system shall establish and maintain a
reliable communications path between the aircraft and the ground system while
allowing but not requiring mannal intervention.

(5) The VHF Air-Ground Digital Link -equipped aircraft shall transition from
one ground station to another when circumstances dictate,
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(6) The VHF Air-Ground Digital Link Mode 3 system shall support a
transparent, simplex voice operation based on a “Listen-Before-Push-To-Talk™
channel access.

55. (1) Theradio frequencies used for Air-ground VHF digital link caommunications
shall be selected from the radio frequencies in the band 117.975-137 MHz.

(2) The lowest assignable frequency nsed for Air-ground VHE digital link
communications shall be 118.000 MHz, and the highest assignablc frequency
shall be 136.975 MHz and the separation between assignable frequencies shali
be 25 kHz,

(3) The design polarisation of emissions shall be vertical.

56. The VHF Air ground digital link systeny characteristics for ground installation
shall be as set out in Schedule 3.

57. The VHF Air ground Digital link system characteristics for aircraft instaflation
shall be as set out in the Schedule 6.

58. The VHF Air ground digital link systems physical layer protocols and
services shall be as set out in —
{a@) Schedule 7 for aircraft and ground stations; and
{b) Schedule 10 for both mobile and ground stations of Mode 4 uniess
otherwise stated.
59, The VHF Air ground digital link systems link layer protocols and services
shall be as set out in the Schedule 8.

60. The VHF Air ground digital link systems sub-network layer protocols
and services shall be as set out in the Schedule 9.

61. (1) The Very High Frequency Digital Link (VDL) Mode 2 mobile subnetwork
dependent convergence function shall be the standard mobile subnetwork
dependent convergence function.

(2} The VDL Mode 2 mobile subnetwork dependent convergence function shall —

{(a) support maintaining context across sub network calls;

{b) use the same context across all Switched Virtual Civeuits (8VCs)
negotiated to a Data Terminal Equipment (DTE), when negotiated
with the same parameters; or

{c) support at least 2 Switched Virtual Circuits (SVCs) sharing a context.

62. The VDL Mode 3 shall support —

(a) the standard international organisation for standardisation, ISO 8208
subnictwork dependent convergence function as defined in ICAO
Doc 97035; and

(b) thedenoted frame-based subnetwork dependent convergence function.

63. (1) The voice unit shall provide for a simplex, “push-to-talk” audic and
signalling interface between the user and the VDL and two separate muiually
exclusive voice circuit types shall be supported.

(2) There shall be two separate mutually exclusive voice circuit types referred
{o under subregulation (1) which are —

{@) dedicated circuits; and

(&) demand assigned circuits.



{3) The dedicated circuits under subregulation (2) {(a) shall provide service
to a specific user group on an exclusive basis with no shating of the circuit with
other users outside the group and access shall be based on a “listen-before-push-
to-talk” discipline.

(4) The demand assigned circuits under subregulation (2) (6) shall provide
voice circuit access which is arbitrated by the ground station in response to an
access request received from the aircraft station and allow dynamic sharing of
the channel resource increasing trunking efficiency.

(5) The voice unit operation shall support a priority override access for
authorised ground users,

(6) The voice unit operation shall suppott notification to the user of the source
of a received message.

(7) The voice unit shall support a coded squelch operation that offers some

degree of rejection of undesired co-channel voice messages based on the burst -

time of arrival,

64, The VDL Mode 3 shall use the Advanced Multi-Band Excitation (AMBE),
4.8 kbits/s encoding or decoding algorithm, version number AMBE-ATC-10,
developed by Digital Voice Systems, incorporated for voice communications.

65, (1) The VDL Mode 4 transmitter or receiver shall be capable of tuning
to any of the 25 kHz channels from 112 MHz to 137 MHz.

{2) The VDL Mode 4 station shall be capable of receiving two channels
simultaneously.

(3) The VDL Mode 4 stations shall use two assigned frequencies as Global
Signalling Channels, to suppott the user communications and link management
functions,

66. (1) The VDL Mode 4 system shall —

(a) support ATN/IPS-compliant subnetwork services;

(») provide code-independent and byte-independent transfer of data;

(c) provide link layer broadcast services;

{d) provide link layer point-to-point setrvices;

(¢) provide air-air communications, without ground support, as well as
air-ground communications;

(ft establish and maintain a reliable communications path between
the aireraft and the ground system while allowing, but not requiting,
manual intervention when supporting air-ground operations; and

(g) provide the capability forderiving time from time-of-arrival measurements
of received VDL Mode 4 iransmissions whenever externally devived
estimates of time are unavailable.

(2) The Mobile VDL Mode 4 DLS station shall transition from one ground
VDL Mode 4 DLS station 1o another as required,

(3) The Mobile and ground VDL Mode 4 stations shall access the physical
medium operating in simplex mode.

67. The transmissions shall be scheduled relative to UTC, to ensure efficient
use of shared channels and to avoid vnintentional slot re-use on a regional basis.

68. The requirements set out in Schedule 9 shall apply to both mobile and
ground stations.
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PART XI -~ Aeronautical Mobile Airport Communications System
(AeroMACS)

69. (1) The AeroMACS shall —

(@) conform {0 the requircments contained in these Regulations;

{b) only transmit when on the suiface of an aercdrome;

{c) supportaeronautical mobile (route) service AMS{R)S communications;

(d) process messages according to (heir associated priority;

(e) support multiple levels of message priority;

() support point to point communication;

(g) supporl multicast and broadcast comnunication services;

(#) support internet protocol packet data services;

(i) provide mechanisms to transport aeronautical telecommunication
network or internet protocol suite and aeronautical telecommunication
network open system infernet over internet protocol based messaging;

() support voice services;

(k) support multiple service fiows simultaneously;

(/) support adaptive modulation and coding;

(m) support handoverhetween different AcroMACS BSs during aircraft
movement or on degradation of connection with current base station;

{n) keep total accumulated interference levels with limits defined by the
International Telecommunication Union-Radio communication
Sector (ITU-R) as required by national or internatienal rules on
frequency assignment planning and implementation; and

{0) support a flexible implementation architecture to permit link and
network layer functions to be located in different or same physical
entities.

{2) For purpose of this section, “adaptive modulation™ teans a system’s
ability to communicate with another system using multiple burst profiles and
a system’s ability to subsequently communicate with multiple systems using
different burst profiles.

70. (1) The AeroMACS shall operate —

(a) in time division duplex mode;

(5 with a S MHz channel bandwidtly;

(¢) without guard bands between adjacent AeroMACS channels; and

{d) accordingtotheorthogonal frequency division multiple access method.

(2) The AeroMACS MS antenna polarisation shall have a vertical component.

(3) The AeroMACS shall support both segrented partial usage sub-channelisation
(PUSC) and PUSC with all carricrs as sub-cartier permutation methods.

71. (1) The AeroMACS equipment shall operate in the band from 5 030 MHz
to 5 150 MHz in channels of 5 MIIz bandwidth.

(2) The mobilc cquipment shall operate at the centre frequencies offset from
the preferred frequencies, with an offset of 250 kHz step size.

72. (1} The maximum mobile station equivalent isotropic radiated power
(EIRP) shali not exceed 30 dBm.

{2) The maximum base station EIRP in a sector shall not exceed 364 dBm.

{3) The total base station EIRDP in a sector shall be deereased ftom that peak,
considering the antenna characteristics, at elevations above the horizon, in order
to meet the ITU requirements.

73, The AeroMACS receiver sensitivity shall comply with Table 7-1, set out
in Schedule 18 AeroMACS of the receiver sensitivity values.



74. (1) Whenali active sub-carriers are {ransmitted in the changel, the power
spectral density of the emissions, shall be attenuated below the maximum power
spectral density as follows:

(¢) on any frequency removed from the assigned frequency between 50
and S5 per cent of the authorized bandwidth: 26 + 145 log (per cent of
BW/50) dB;

(b) onany frequency removed from the assigned frequency between 535
and 100 pex cent of the authorized bandwidth: 32 + 31 log (per cent
of (BWY55) dB;

(¢) onany frequency removed from the assigned frequency between 100
and 150 per cent of the authorized bandwidth: 40 +57 fog (per cent
of (BW)Y/100) dB; and

(d) onany frequency removed from the assigned frequency beyond 150
per cent of the authorised bandwidth: SG dB.

(2) The AeroMACS shall implement power control,

(3} The AeroMACS minimum rejection for adjacent (+/~5MHz) channel,
measured at BER=10-6 level for a victim signal power 3 dB higher than the
receiver sensitivity, shail be 10 dB for 16 QAM 3/4.

(4} The AeroMACS minimum rejection for adjacent (+/~-5MHz) chamnel,
measured at BER=10-6 level for a victim signal power 3 dB higher than the
receiver sensitivity, shall be 4 dB for 64 QAM 3/4.

(5} The AeroMACS minimum rejection for second adjacent (+/—~10MHz)
channel and beyond, measured at BER=10-6 leve! for a victim signal power 3
dB higher than the receiver sensitivity, shall be 29 dB for 16 QAM 3/4.

(6} The AcroMACS minimum rejection for second adjacent (+/—10MHz)
chaanel and beyond, measured at BER=10-6 level for a victim signal power 3
dB higher than the receiver sensitivity, shall be 23 dB for 64 QAM 3/4.

75. (1) The AcroMACS BS reference frequency accuracy shall be better than
+/- 2 X 10-6 of reference frequency.

(2) The AeroMACS MS reference frequency shall be focked to that of the BS
centre frequency with an accuracy better than 2 per cent of the subcarrier spacing.

(3) The AeroMACS MS shall track the frequency of the BS and shall defer
any transtnission if synchronization is lost orexceeds the tolerances given above.

76. (1) The maximuwm —

(@) uonplanned service outage duration on a per aerodrome basis shall
be 6 minutes;

(b) accumulated unplanned service outage liine on a per aerodrome
basis shall be 240 minutes year; and

{c) number of wnplanned service outages shall not exceed 40 per year
per aerodrome.

(2) The probability that a transaction will be completed once started shall be
at least 0.999 for AeroMACS over every one hour interval,

77. The AeroMACS shall operate with a doppler shift induced by the movement
of the main station up to a radial speed of 92.6 kmx 50 NM per hour, relative to
the base station.

78. (1) The AeroMACS base station and main station shall —

(@) support mechanisms to detect and correct corrupt SNSDUSs; and

{b) only process SNSDUs addressed to themsclves.,

(2) The residual error rate, to or from MS shall be less than or equal to 5 x
10-8 per SNSDU.
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(3) The maximum bit error rate shall not exceed 10-6 after CTC-FEC, if the
received signal is equal to or greater than the minimum sensitivity lcvel for (he
modulations scheme used, as given in Table 7-1 set out in Schedule 18.

AeroMACS 79. (1) The AeroMACS shall provide —
Security {a) acapability to protect the integrity of messages in transit;
requirements

() acapability to protect the availability of the system;
"(c) acapability to protect the confidentiality of messages in transit;
(d) an authentication capability,
(e} a capability fo ensure the authenticity of messages in transit; and
() acapability to authorise the permitted actions of users of the system.
(2) The AeroMACS shall provide capability to prevent intrusion from lower
Integrity to higher integrity domain, if AeroMACS provide interfaces to multiple

domains.
System 86, The AeroMACS shall —
Interface {a) provide data service interface to the system users; and
(b} support notification of the status of communications.
Application 81, (1) The AeroMACS shall support muitiple classes of services to provide

requiements  appropriate service levels to applications,
(2) The AercMACS shall pre-empt services with a lower priority, when there
is aresource contention than set out under these Regulations or Communication
Regulatory Procedumres.

PART XiI — Aeronautical Fixed Telecomnumication Network (AFTN)

Characteristics 82. The interregional AFS circuits being implemented or upgraded shall —

of Interregional (@) employ the high quality telecornmunications service and modulation

Aeronautical rate: and

Fixed Service >

(AFS) circuits (b) take into account traffic volumes expected under both normal and
altemate route conditions.

Technical 83. The technical provisions related to international ground-ground data

rovisions relating ;e : ; . Qi : .
fﬂ imemmiomlg interchange at medium and higher signalling rates for AFTN networks shall be

grou“d-gmund as set out 1 Schcdule il.
data interchange

al medivm aud

higher signalting

rates

Alrcraft 84. (1) The aircraft address shall be one of 16 777 214 twenty-four-bit aircrafl
:3:(‘::15‘“3 addresses atlocated by ICAQO to the State of registry or common ark registering

authority and assigned as specified under Schedule 12,

(2) The non-aircraft transponders that are installed on aerodrome surface
vehicles, obstacles or fixed Mode S target detection devices for surveiltance or
radar monitoring purposes shall be assigned 24-bit aircraft addresses.

(3) The Mode S transponders used in accordance with subregulation (2)
shali not have negative impact on the performance of existing ATS surveiltance
sysicms and ACAS,

PARY XH1 — Point-to-Multipoint Communications

Service via 85, The point-to-multipoint telecommunication service via satellite to suppoit
satellite for the dissemination of Aeronautical Information shall be based on full-time, and the
g':::?;;":&:g; non-pre-emptible, protected services as defined in the relevant Telecomsnunication
information Standardisation Sector of the International Telecommunications Union

Recommendations,



86, The World Area Forecast System (WAFS) characteristics shall include
the —

(@)

(b
(¢)
@
(e)

frequency-C-band, earth-to-satellite, 6 GGHz band, satellite-to-earth,
4 GHz band;

capacity with effective signalling rate of not less than 9 600 bits/s;
bit error rates — better than 1 in 107,

forward error correction; and

availability 99.95 per cent,

PART IVX — High Frequency Data Link (HFDL) System

87. The High Frequency Data Link (HFDL) system shall —

(a) consist of one or more ground and aircraft station subsystems, which
implement the High Frequency Data Link protocol set out under
regulation 73; and

(b) include a ground management subsystem set cut under regulation 74.

88, The HFDL aitcraft station and the HFDL ground station subsystems shali
inciude the following functions —

(a) the HF transmission and reception;

(b) data modulation and demodulation; and

(¢) the HFDL. protocol implementation and frequency selection,

89, The frequency assignments for BFDL shall be protected throughout their
designated operational coverage area,

90. () The requirements for mandatory carriage of HFDL equipment shall
be made on the basis of regional air navigation agreements that specify the
airspace of operation and the implementation timescale.

(2} The agreement in subregulation (1) shall provide advance notice of at
least two years for the mandatory carriage of airborne systems.

91. The HFDL ground station subsystems shall interconnect throtigh a common
ground management subsystem.

92. (1) The Synchronisation of HEDL ground station subsystems shall be to
within 225 ms of UTC.

{2) For any station not operating within #25 ms of UTC, appropriate notification
shall be made to all aircraft and ground station subsystems to allow for continued
system operation.

PART XIV — The resldual packet ervor rate,

93. (1) The undetected error rate for a network user packet which contains
between 1 and 128 octets of user data shall be equal to or less than | ib 106,
(2) The wansit and transfer delays for network user packets of 128 octets
shall not exceed the values of the specifications in Table 11-1 as set out undex
Schedule 15.
94, The HFDL protocol shall consist of a physical layer, a link layer, and a
subnetwork layer, as set out under Schedule 13.
95. The ground management subsystem shall —
{@) performthe functions necessary toestablish and maintain communications
channcls between the HFDI. ground and aircraft station subsystems; and
(D) interface with the ground station subsystern in order to exchange control
information required for frequency management, system table
management, log status management, channel management, and
quatity of service data callection.
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PART VX — Universal Access Transceiver (UAT)

96. The universal access transmitter physical kayer and system characteristics
of aircraft and ground stations shall be as set out under Schedule 14,

97. The requirements for mandatory carriage of UAT equipment shall be made
on the basis of regional air navigation agreements which specify the airspace
of operation and the implementation timescales for the carriage of equipment,
including the appropriate lcad time,

PART XVI — Aeronantical Mobile Service

98, (1} The characteristics of the air-ground VHF communication system
used in the Internationa!l Aeronautical Mcbile Service shall be in conformity
with the specifications as set out in Schedule 15.

(2) The Air-Ground VHF Communication systems characteristics for both
ground and airborne installation shall conform to the specifications set out in
Schedule 15.

99, The characteristics of the air-ground HE Single Side Band system wherc
used in the Aeronautical Mobile Service, shall be in conformity with the specifications
set out in Schedule 15,

100. (1) Where a Selective Calling System (SELCAL) is installed, the system
characteristics set out in Schedule 16,

(2) The Acronautical Stations which are required to communicate with
SELCAL-equipped aircraft shail have SELCAL encoders in accordance with
the red group specified in the table of tone frequencies set out in Schedule 16.

(3) The SELCAL codes using the tones Red P, Red Q, Red R, and Red §
shall be assigned after I September 1985,

PART XVIi - - Aeronaittical Speech Circuits

101. (1) The use of circuit switching and signailing to provide speech cirenits
ta intercannect ATS units not interconnected by dedicated circuits shall be by
agreement between the administrations concerned.

(2) The application of aeronautical speech circuit switching and signalling
shall be made on the basis of regional air navigation agreements.

(3) The Air Traffic Control communication requirements defined in the Civil
Aviation (Air Traffic Services) Regulations, shall be met by the implementation
of one or move of the foliowing basic three cali types —

() instantaneous access,
(b) direct access; and
{¢) indirect access.

(4) Subject to subregulation (3), the following functions shall be provided in
order to meet the requirements set out in the Civil Aviation (Air Traffic Services)
Regulations by —

{a) means of indicating the calling or called pacty identity;



(b} means of initiating vrgent or priovity calls; and
(¢) conference capabilities.

(5} The characteristics of the circuits used in aeronautical speech circuit
switching and signalling shall conform to the appropriate ISO/TEC international
standards and the Telecommunication Standardization Sector of the International
Telecommunications Union recommendations.

{6) The Digital signalling system shall be used whercver the usc of such
system can be justified in terms of any of the following —

(@) improved quality of service;
(6) improved user facilitics; or
(c) reduced costs where quality of service is maintained.

(7) The characteristics of supervisory tones to be used such as ringing,
busy, number unobtainable shall conform to the appropriale Telecommunica-
tion Standardization Sector of the International Telecommunications Union,
recommendations,

(8) The international acronaulical tefephone network numbering scheme
shall be used to take the advantage of the benefits of the interconnecting of the
regional and national aeronautical speech networks.

PART XVIT — Emergency Lacator Transmitter for search and resciie

102, (1) The installations of Emcrgency Locator Transmitters operating on
406 MHz shall meet the provisions specified in reguiation 106.

(2) The installations of Emergency Locator Transmitters operating on 121.5
MHz shail meet the provisions specified in regulation 103,

{3) The Emergency Locator Transmitters shall operate on 406 MHz and
121.5 MHy. simultaneously.

(4) The EBmergency Locator Transmitters installed on or after ist Janvary,
2002 shall operate simultaneously on 406 MHz and 121.5 MHz.

(5) Thetechnical characteristics for (he 406 MHz component of an integrated
ELT shall be in accordance with regulation 106.

(6) The technical characteristics for the 121.5 M1Iz component of an integrated
ELT shall be in accordance with regulation 105,

103. (1) The Authority shall make arrangements to have 406 MHz Emergency
Locator transmitters register and to ensure that the register is updated whenever
neeessary,

(2) The Authority shall make available the registered information regarding
the Emergency Lecator Transmitters to search and rescue authorities.

(3) The Emergency Locator Transmitlets register information shall include
the following —

(¢ transmitter identification expressed in the form of an alphanumerical
cade of 15 hexadecimal characters;

(b) transmitter manufacturer, model and serial number;

{¢) COSPAS-SARSAT (type approval number);

(d) name, address and emergency telephone number of the owner and
operator;

{¢) name, address and telephone number of other emergency contacts
to whaom the owner or the operator is known;
aircraft manufacturer and type: and

(g) colour of the aircraft.
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104, (1) The Emergency Locator Transmitters shall operate on 121.5 MHz
and the frequency tolerance shall not exceed plus or minus 0.005 per cent.

(2) The emission from an Emergency Locator Transmitter under normal
conditions and attitudes of the antenna shall be vertically polarized and essentially
omni-directional in the horizontal plane.

{3) The Peak Effective Radiated Power shall at no time be less than 50 Mw
over a period of 48 hours of continuous operation, at an operating temperature
of minus 20°C.

(4) The type of emission shall be A3X and any other type of modulation
that meets the requirements of subregulations (5), (6) and (7) shall be used,
provided that the emission does not prejudice precise location of the beacon by
homing equipment.

(5) The carrier shall be amplitude modulated at a modulation factor of at
least 0.85.

(6) The modulation applied to the carrier shall have a minimum duty cycle

~ of 33 per cent.

(7) The emission shall have a distinctive audio characteristic achicved by
amplitude modulating the carrier with an audio frequency sweeping downward
over a range of not less than 700 Hz within the range 1 600 Hz to 300 Hz and
with a sweep repetition rate of between 2 Hz and 4 Hz.

(8) The emission shall inciude a clearty defined carrier frequency distinct
from the modulation sideband components; in particular, at least 30 per cent
of the power shall be contained at all times within plus or minus 30 Hz of the
carrter frequency on 121.5 MHz,

105. (1) The Emergency Locator Transmitter shall operate on one of the
frequency channels assigned for use in the frequency band 406.0 to 406.1 MHaz.

{2) The period between transmissions shall be 50 seconds plus or minus 5 per cent.

(3} The wansmitter power outpat shall be within the limits of 5 W plus or
minus 2 Db over a period of 24 hours of continuous operation at an operating
temperature of —20°C.

(4) The 406 MHz Emergency Locator Transmitter shall be capable of trans-
mitting a digital message.

106. (1) The Emergency Locator Transmitter operating on 406 MHz shall
be assigned a unique coding for identification of the transeitter or aircraft on
which it is carried.

(2) The Emergency Locator Transmitter shall be coded in accordance with
either the aviation user protocol or one of the serialized usey protocols Set out
in Schedule 17 and shall be registered with the appropriate Authority.

PART XIX — Exemptions

107. The application for an exemption shall be in writing and shall specify
the time when the aviation service provider is expected by the Authority to
fully comply.

108. () The Authority shall review the application for exemption madc under
regulation 107 for accuracy and compliance and if the application is satisfactory,
the Authority shall publish a detailed summary of the application for comments,
within 14 days, in either —

{a) the Gazette; or
(b) aeronautical information circular; or
(¢} anewspaper circulating locally.



(2) Where an applicant Fails to comply with the requirements under these
Regulations, the Authority shall request the appticant in writing, to comply priog
to the publication or making of 4 decision under sub regulation (1).

(3} If the application under these Regulation is for emergency relief, the
Authority shall publish the decision as soon as possible after processing the
application.

109, (1) The Authority shall conduct an evaluation of the application, where
the applicant has complied with the requirements under Regulation 107, to
inchnde 2 —

(@) determination of whether an exemption would be in the public interest;

(&) determination, after a technical evaluation of whether the applicant’s
proposal would provide a level of safety equivalent to that established by
the regulation, although where the Authority decides (hat a technical
evaluation of the request would impose a significant burden on the
Authority's technical resources, the Authority may deny the exemption
on that basis;

(c) determination of whether a grant of the exemption would contravene
these Regulations; and '

(d) recommendation based on the preceding clements, of whether the
request should be granted or denied, and of any conditions or limitations
that should he part of the exemption,

(2) The Authority shall notify the applicant in writing of the decision to grant
or deny the application and shall publish a detailed summary of its evaluation
decision in either —

(@) the Gazerte; or

(b) aeronautical information circular; or

(¢} anewspaper circulating focally,

(3) The summary referred to in subregulation (2} shall specily the duration
of the exempfion and any conditions or limitations of the exemption.

{4) The Authority shall, if the exemption affects a significant population
of the aviation community of Botswana, publish the summary in aeronaulical
information circular.

PART XX — General Provisions

110, (1) Any person who operates as an aircraft whether directly or by contract
may be tested for drug or alcohol usage.
(2) Any person who -—
{a) refuses to undergo a test to show the result of alcohol in the blood; or
(& refusesto undergo a test to show the result of narcotic drugs, martjnana,
or depressant or stimulant drugs or substances in the body, when
requested by a law enforcement officer or the Authority, or refuses
to furnish or to authorise the release of the test resuits requested by
the Authority shall —

(i) be denied any licence, certificate, rating, qualification, or
authorisation issued under these Regulations for a period of up to
one year from the date of that refusal; or

(ii} have their licence, certificate, vating, qualification, or authorisation
issued under these Regulations suspended or revoked.
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(3) Any person who is convicted [or the violation of any law rclating to the
growing, processing, manufacturing, sale, disposition, possession, transportation,
or importation of narcotic drugs, marijuana, or depressant or stimulant drugs
or substances, shall —

{a) bedenied any license, certificate, rating, qualification, or authorisation
issued under these Regulations for a period of up to one year after
the date of conviction; or

(b) have their licence, certificate, rating, qualification, or authorisation
issued under these Regulations suspended or revoked.

111. (1) Any person who is aware of a viclation of the Act, shall report it to
the Authority.

(2) The Authority may determine the nature and type of investigation or
enforcement action that need to be taken,

112. Any person who fails to comply with any direction given to him or
her by the Authority or by any authorised person under any provision of these
Regulations shall be deemed for the purposes of these Regulations to have
contravened that provision,

113. (1) The Authority shall notify the applicant in writing of the fecs to be
charged in connection with the issuance, renewal or variation of any certificate,
test, inspection or investigation required by, or for the purpose of these Regulations
any orders, notices or proclamations made there under.

(2) The applicant shali be required, before the application is accepted, to pay
the fee so chargeable upon an application being made in connection with which
any fee is chargeable in accordance with the provisions of sub-regulation (1).

(3) If, after that payment has been made, the application is withdrawn by the
applicant or otherwise ceases to have effect or is refused, the Authority shall
not refund the payment made.

PART XXI — Offences, Penalties and Appeals

114, (1) Any person who contravenes any provision of these Regulations
may have his certificate or exemption cancelled or suspended.

115, (1) Any person who contravenes any provision of these Regulations
shall be liable to a fine not exceeding P 104 000 or to imprisonment for a term
not exceeding more Lthan six months, or to both,

(2) Ifitisproved thatan act or omission of auy person, which would otherwise
have been a contravention by that person of a provision of these Regulations,
was due (o any cause not avoidable by the excreise of reasonable care by that
person, the act or omission shail be deemed not to be a contravention by that
person of that provision.

116. Any person aggrieved by the decision of the Authority under these
Regulations may, within 14 days of such decision, appeal te the Tribunal
established under the Act.



SCHEDULES
SCHEDULE 1

(regulation 20 (1),(2).(3),(4).21(1).(2L.(3).(4).(5).(6).(7), (8}.(9).(10),{11),(12),(13).(14),
22(1), (20,23, 24, 25, 26, 27(1), (2}, 28(1),(2), 29(1)(2),(3), and 30(1),(2),(3))

1.1 Tables for Aeronautical Telecommunications Network (ATN) Mapping-

1.2 Table 1: Mapping of ATN communication priorities

Corresponding protocol priority

aeronautical passenger communications

Transport layer Notwork layer

Message categorios AIN applicalton priorily priority
Network/systems mapagement 0 14
Distress comimunications 1 13
Utgeat commmigications 2 12
High-priority flipht safety snessages CPDILC, ADS-C 3 13
Nomuat-priority flight safety messages AIDC, ATIS q 10
Meleorological eonununications METAR 5 9
Flight regutanity comnunications DLIC, ATSMHS 6 8
Aeronaviical information seevice messages 7 7
Network/systenis adminisiration DIR 8 6
Aeronautical administrative messages 9 5
<unassigned> 10 4
Usgent-priority administrative and UN. Charter i1 3
comaunicalions
High-priority administrative and State/Government 12 2
communicalions
Nonual-priofity adminisbrative conununicalions 13
Low-priosity administeative communications and 14 0

to subnetwork priorily.

Note— Tha network layer priorities shovn b1 the fakite apply only o connechiouiess network priority and do nuot apply

Note: The network layer priorities shown in the table apply only to connectionfess network
priovity and do not apply to subnetwork priority.




1.3 Table 2. Mapping of ATN network priorify o mobile subnetwork priority

Correspondbig atobile subnensork priority (sea Note 4)
ATN network
layer ¥DL VDL VoL SSR

Message categories priority AMSS - Mode 2 Moda 3 Mode 4 Mode § HFDL
Network/systents 14 14 see Note 1 i 14 high 14
Mmanagement
Distress eovimunications 13 14 see Note 1 2 i3 high i4
Urgent comniunications 12 i4 see Note 1 2 12 ligh 14
High-priosity flight safety | 11 see Mote 1 2 it high i
LLSSages
Normal-priorily flight safety 0 1 sce Note 1 2 10 high 11
Qessages
Meteorologicat 9 8 see Nole | 1 9 low 8
communications
Flight regularity 8 7 see Note 1 H 8 tow 7
conntinicalions
Aeronavtical information 7 & see Nole § 0 ? low 6
SEAVICE MEssages
Network/systems 6 5 seo Note 1 0 6 low 5
-administration
Aeronautical administrative 5 5 ot not not nof not
messages alfowed aflowed allowed atlowed allowed
<ugassigned> L] unassigned | unassigned | nnassigned | unassigned | unassigned | wnassipned
Usgent-priosity 3 3 20t ol not ot not
administrative and N, atlowed allowed altowed allowsd alfowad
Charter communications
High-psiority adniinistrative 2 2 not not pot not not
and Stale/Goveniment alfowed allowed allowed allowed allowed
comninications
Nomsal-priority i 1 fiot not ot ot not
administeative aflowed allowed allowed allowed allowed
cotunuuications
Low-priority administrative 0 0 not oot nof 10t not
commmnications and allowed allowed allowed allowed altowed
aeronautical passenger
COMDIBRICAN NS

Note 1. — VDL Mode 2 has no specific subnefwvork priority mechanisms.

Nate 2.— The AMSS SARPs specify mapping of wessage categorics fv subnetwork priovity withouf explicitly veferencing

ATN nenwork laver prioriy.

Note 3.-- The leris “not allowed” means that only communications related to safety and regiarity of flight are
autharized to pass over this subnetwork as defined in the subnetwork SARPs,

Note 4.— Only those mobMe subnetworks are listed for which snbnetwork SARPs exist and for which explicit support is
provided by the ATN bowndary intermediate system (BIS) tecimilcal provisions.
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SCHEDUILE?2
(regulation 52)

SSR MODE S AIR GROUND DATA LINK
MODE S CHARACTERISTICS
General provisions

Note 1.— Reference I1SQ document. When the term “ISO 8208 is referred to in these
regilations, it means the ISO Standard “Information technology — Data conununications
— X.25 Packet Layer Profocol for Data Terminal Equipment, Reference Number ISO/
1EC 8208: 1990(E)".

Note 2.— The overall architecture of the Mode S sub-network is presented in the diagram
on the following page.

Note 3,— The processing splits into three different paths. The first consists of the processing of
switched virtual circuits (SYCs), the second consists of the processing of Mode § specific
services, and the third consisis of the processing of sub-network management information.
SVCs utilize the reformatting process and the ADCE or GDCE function. Mode S specific
services utilize the Mode § specific services entity (SSE) function.

Message categories, The Mode S subnetwork shall only carry aeronautical communications
classified under categories of flight safety and flight regularity as specified in regulation
39 (c) and (¢) of the Civil Aviation (Communication Procedures) Regulations,

1.1.2 Signals in space. 'The signal-in-space characteristics of the Mode S subnetwork shaii

conform to the provisions contained in regulation 45 of the Civil Aviation (Surveillance
and Collision Avoidance Systems) Regulations.

1.1.3 Code and byte indcpendency. The Mode S subnetwork shall be capable of code and byte

independent transmission of digital data.

1.1.4 Data transfer. Data shall be conveyed over the Mode S data link in segments using either

standard length message (SLM) protocols or extended length message (ELM) protocols
as defined in regulation 45 of the Civil Aviation (Surveillance and Collision Avoidance
Systems) Regulations of Schedule 2 at 1.6.11 and 1.7

Note 1.— An SLM segment is the contents of one 56-bit MA or MB field. An ELM segment
is the contents of one 80-bit MC or MD field.

Note 2.— An SLM frame Is the contenis of up 1o four linked MA or MB fields. An ELM
Jrame is the contents of 2 1o 16 MC or 1 to 16 MD fields.

1.1.5 Bit numbering, In the descripiion of the data exchange fields, the bits shali be numbered

in the order of their transmission, beginning with bit 1. Bit numbers shall continue
through the second and higher segments of multi-segment frames. Unless othenwise Stated,
numerical values encoded by groups (fields) of bits shall be encoded using positive binary
notation and the first bit transmitted shali be the most significant bit (MSB) as specified
in regulation 45 of the Civil Aviation {Surveillance and Collision Avoidance Systems)
Regulations of Schednle 2 at 1.3.2.1,



1.1.6 Unassigned bits, When the length of the data is not sufficient to occupy all bit positions
within a message field or subfield, the unassigned bit positions shall be set to 0.

1.2 Frames
1.2.1 UPLINK FRAMES

1.2.1.1 SLM frame. An uplink SLM frame shall be composed of up to four selectively addvessed
Comm-A segments,
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1 Nete! — Each Comm-A segment (MA field) received by the ADLP is accompanied by the
Jfirst 32 bits of the interrogation that delivered the segment as specified in
regulation 45 of the Civil Aviation (Surveillance and Collisien Avoidance
Systemis) Regulations of Schedule 2 11 1.18.5.2.1. 1. Within these 32 bits is the [6-
bit special designator (SD) field specified in repulation 45 of the Civil Aviation
{Surveillance and Collision Avoidance Systems) Regulalions of Schedule 2 at
1.6.1.4,



£.2.1.1.1 1iSD field. When the designator identification (DI) field (bits 14-16) has a code value
of 1 or 7, the special designator (SD) field (bits 17-32) of cach Comm-A intciroga-
tion shall be used to obtain the interrogator identifier subfield {118, bits 17-20) and
the linked Comm-A subfield (I.AS, bits 30-32). The action to be taken shall depend
on the value of LAS. The contents of LAS and IS shall be retained and shatl be
associated with the Comm-A nmiessage segment for use in assembling the frame as
indicated below. All ficids other than the [LAS field shall be as defined in regulation
45 of the Civil Aviation (Surveiilance and Collision Avoidance Systems) Regulations
of Schedule II.

Note: The SD field structure is shown in Figure 5-1 in the Schedule 2 to these Regulations.
1.2.1.1.2 LAS coding. The 3-bit LAS subficld shall be coded as follows:

LAS MEANING

single segment

linked, 1st segment

linked, 2nd but nat final segment
linked, 3rd but not final segment
linked, 4th and final segment
linked, 2nd and final segment
linked, 3rd and final scgment
‘uvnassigned

N AWM AW O

1.2.1.1.3 Single segment SLM frame. If LAS =0, the data in the MA field shall be considered
a complete frame and shall be made available for further processing,

1.2.1.1 4 Multiple segment SLM frame. The ADLP shall accept and assemble linked 56-bit
Comm-A segments associated with all sixteen possibie interrogator identifier (IF)
codes. Canrect linking of Comm-A segments shall be achieved by requiring that all
Comm- A segments have the same value of [IS. If LAS = 1 through 6, the frame shall
consist of two ta four Comm-A segments as specified in the following paragraphs,

1.2.1.14.1 Initial segment, if LAS = [, the MA field shall be assembled as the initial segment
of an SLM frame, The initial segment shall be stored unti! all segments of the frame
have been received or the frame is cancelled.

1.2.1.1.4.2 Intermediate segment. IfLAS =2 or 3, the MA field shall be assembled in numerical
order as an intermediate segment of the SLM frame. It shall be associated with
previous segments containing the same value of IIS,

1.2.1.1.4.3 PFinal segment. If LAS =4, 5 or 6, the MA field shall be assembiled as the {inal segment
of the SLM frame. It shall be associated with previous segments containing the
samne value of TIS,

1.2.1.144 TFrame completion. The frame shall be considered complete and shall be made
available for further processing as soon as all scgments of the frame have been
received,

12.1.14.5 Frame cancellation. An incomplete SLM (rame shall be cancelled if one or more
of the following conditions apply:



(a)
(b}

1}
2)
3)
4)
3)
6)
7)
8)
9)

a new initial segment {LAS = 1) is received with the same value of I1S. In this case,
the new initial segment shall be retained as the initial segment of a new SLM frame;
the sequence of received LAS codes (after the elimination of duplicates) is nol contained
in the following list:

LAS=0
LAS=15
LAS=126
LAS =162
LAS=1234
LAS=1324
LAS=1243
LAS=1342

LAS=14.23 and

10) LAS=1432

{c)
12.1

12,1,

Tc seconds have elapsed since the last Comm-A segment with the same value of 1IS
was received {Table S-1),
1.4.6 Segment cancellation. A received segment for an SLM frame shall he discarded
if it is an intermediate or final segment and no initial segment has been received
with the same value of IIS.

1.4.7 Segmentduplication, If a received segment duplicates a currently received segment
number with the same value of 115, the new segment shall replace the curently
received segment.

Note.— The action of the Mode S subnetwork protocols may result in the duplicate devery
of Conn-A segments,

1.2.1.2 ELM frame, An uplink ELM frame shall consist of from 20 to 160 bytes and shali be

122

1.2.2.

transferred from the interrogator (o the (ranspander using the protocol defined in the
Civil Aviation (Surveillance and Collision Avoidance Systems) Regulations. The first
4 bits of each uplink ELM segment (MC field) shall contain the interrogator identifier
(IT) code of the Mode S interrogator transmitting (he ELM. The ADLP shall check the
I code of each segment of a completed upltink ELM, If all of the segments contain the
saimne Il code, the Il code in each segment shall be deleted and the remaining message
bits retained as user data for fusther processing, If all of the segments do not contain
the same I code, the entire uplink ELM shall be discarded.

Note.— An uplink ELM frame consists of two (o sixteen associated Comm-C segments,
each of which contains the 4-bit I code. Therefore, the capacity for packet transfer is
19 to 152 bytes per uplink ELM frame.

DOWNLINK FRAMES

| SLM frame, A downlink SLM frame shall be composed of up to 4 Comm-B segments.
The MB ficld of the first Comm-B segment of the frame shall contain a 2-bijt linked
Comm-B subfield (LBS, bits 1 and 2 of the MB field), This subfietd shall be used to
control linking of up to four Comm-B segments.



Note.— The LBS uses the first 2-bit positions in the first segment of ¢ nulti or single
segment downlink SLM frame. Hence, 54 bits are available for Mode S packet data in
the first segment of a downlink SLM frame. The remaining segments of the downlink
SLM frame, if any, have 56 bits available.

1.2.2.1.1 LBS cading. Linking shall be indicated by the coding of the LBS subfield of the MB
ficld of the initial Comm-B segment of the SI.M frame. The coding of LBS shall be
as follows:

LBS MFEANING

0 single segment

1 initial segment of a two-segment SLM frame
2 initial scgment of a three-scgment SLM frame
3 initial segment of a four-segment SLM frame

1.2.2.1.2 Linking protocol

1.2.2,1.2.1 Tnthe Comm-B protocol, the initial segment shall be transmitted using the air-initiated
or multisite-directed protocols. The LBS field of (he initial segment shall indicate
to the ground the number of additional segments to be transferred {if any). Before
the transmission of the initial segment to the transponder, the remaining segments
of the SLM frame (if any) shall be transferred to the transponder for transmission (o
the interrogator using the ground-initiated Comm-B protocol. These segments shall
be accompanied by control codes that cause the segments to be inserted in ground-
initiated Comm-B registers 2, 3 or 4, associated respectively with the second, third,
or fourth segment of the frame.

1.2.2,1,2.2 Closc-out of the air-initiated segment that initiated the protocol shall not be performed
until atl segments have been successfully transferred.

Noie.— The linking procedure including the use of the ground-initiated Comm-B
protocol is performed by the ADLP.

1.2.2.1.3 Directing SLM frames. If the SLM frame is 1o be multisite-direcied, the ADLP shall
determine the I1 code of the Mode S interregator or cluster of interrogators (Schedule
2 at 1.8,1.3) that shall receive the SLM frame,

1222 ELM FRAME
Note.— A downlink ELM consists of one to sixteen associated Connn-D segments.

1.2.2.2.1 Procedire, Downlink ELM frames shall be used to deliver messages greater than or
cqual to 28 hytes and shall be formed using the protocol defined in the Civil Aviation
(Surveillance and Collision Avoidance Systems) Regulations of Schedule 2 at {.7

1.2.2.2.2 Directing ELM fraanes, If the ELM (rame is to be multisite-directed, the ADLP shall
determine the II code of the Mode S interrogator or cluster of interrogators that shall
receive the ELM frame,

1.2.3 XDLP jrame processing. Frame processing shall be performed on all Mode S packets
(except for the MSP packet) as specified in 1.2.3 to 1,2.5. Frame processing for Mode S
specific services shall be performed as specified in 1.7,



1.2.3.1  Packet leagth. All packets (including a group of packets multiplexed into a single
frame) shall be transferred in a frame consisting of the smallest tumber of segments
needed to accommaedate the packet, The user data field shall be an integral muliiple of
bytes in fength. A 4-bit parameter (LV) shall be provided in the Mode S DATA, CAlL
REQUEST, CALL ACCEPT, CLEAR REQUEST and INTERRUPT packet headers
so that during unpacking no additional bytes are added to the user data field. The LV
ficid shall define the number of full bytes used in the last segment of a frame. During
LV calculations, the 4-bit 11 code in the last segment of an uplink ELM message shall
be (1) ignored for uplink ELM frames with an odd number of Comn-C segments and
(2) counted for uplink ELM frames with an cven number of Comm-C segments, The
valie contained in the LY field shall be ignored if the packel is multiplexed.

Note.— A specific length field is used to define the length of each element of a
multiplexed packet, Thervefore the LV field value is not used. LV field error handling
is described in Schedule 3 at Tables 5-16 and 5-19.

1232 Multiplexing. When multiplexing multiple Mode S packets into single SLM on ELM
frame, the following procedures shall be used. Multiplexing of the packets within the
ADLP shall not be applied to packets associated with SVCs of different priorities.
Note.— Mudtiplexing is not perforimed on MSP packets.

1.2.3.2.1 Multiplexing optimization
When multiple packets are awaiting transfer to the same XDLP, they shall be mul-
tiplexed into a single frame in order to optimize throughput, provided that packets

associated with SVCs of different priorities are not multiplexed together.

1.2.322 Structure, The structure of the multiplexed packets shall be as follows:

HEADER: 6 or 8 | LENGTH:S ST PACKET:v | LENGTH:8 | 2ND PSCKET:v

Note.- - A mumber in the field signifies the field length in bits; “v” sipnifies that the
feld is of variable length,

1.2.3.22.1 Multiplexing header. The header for the multiplexed packets shall be as follows:

DP:1 MP:1 SP2 ST:2 FILL2:0or2 |

Where,

Data packet type (DP) =0
MSP packet type (MP) = |
Supervisory packet (SP) =3
Supervisory type (ST) =2

1.2.3.2.2.2 Length. This field shall contain the length of the following packet in bytes. Any
error detected in a multiplexed DATA packet, such as inconsistency between length
as indicated in the LENGTH field and the length of the frame hosting that packet,
shall result in the discarding of the packet unless the error can be determined to be
Jimited to the .LENGTH field, in which case a REIECT packet with the expecled
PS value can be sent.



1.2.3.2.2.2.1 For multiplex packets, if the entire packet cannot be de-mulitiplexed, then the fivst
constitucnt packet shall be treated as a format error, and the remainder should be
discarded.
1.2.3.2.2.3 Termination. The end of a frame containing a scquence of mulliplexed packets
shall be determined by one of the following events:
(@) alength field of all zeros; or
{b) less than eight bits left in the frame.,

1.2.3.3 MODE § CHANNEL SEQUENCE PRESERVATION

1.2.3.3.1 Application. [n the event that nmuitiple Mode S frames from the same SVC are awaiting
transfer to the same XDLP, the following procedure shall be used.

12332  Procedure

1233201 SLM frames, SEM frames awaiting transfer shall be transmitted in the order
received.

123322 ELM frames, ELM frames awaiting transfer shall be transmitted in the order
reccived.

1.24  GDLP FRAME PROCESSING
124.1 GENERAL PROVISIONS

1.24.1.1 The GDLP shaH determine the data link capability of the ADLP/transponder installation
from the data link capability report before performing any data link activity with that
ADILP,

1.24.1.2 GDLP frame processing shall provide to the interrogator all data for the uplink
transmission that are not provided directly by the interrogator.

1.24.2  Delivery status. GDLP frame processing shall accept an indication from the interrogator
function that a specified uplink frame (hat was previously transferred to the interrogator
has been successfully delivered over the ground-to air link.

1243 Aircraft address, GDLP frame processing shall receive from the interrogator along
with the data in each dowalink SLM or ELM fraime, the 24-bit address of the aircraft
that transmitted the frame. GDLP frame processing shall be capable of transferring
to the interrogator the 24-bit address of the aircraft that is to reccive an uplink SLM
or ELM frame.

1244 Mode S protocol type identification. GDLP frame processing shall indicate to the
interrogator the protocol to be used to transfer the frame: standard length message
protacol, extended length message protocol or broadcast protocol.

1.24.5 Frane determination. A Mode S packet (including multipiexed packets but excluding
MSP packets) intended for nplink and less than or equal to 28 bytes shall be sent as an
SLM frame. A Mode S packel greater than 28 bytes shall be sent as an uplink ELM
frame for transponders with ELM capability, using M-bit processing as necessary at
1.5.14.1, If the transponder does not have ELM capability, packets greater than 28
bytes shall be sent using the M-bit or S-bit at 1.5.1 4.2 assembly procedues as necessary
and multiple SLM frames,



Note — The Mode S DATA, CALL REQUEST, CALLACCEPT, CLEAR REQUEST und INTERRUPT

1.2.5

1251

1252

1.2.5.3

1.2.54

1.2.5.5

1256

1.2.6

1.2.6.1

packets are the only Mode S packets that wse M-0if or §-bit sequencing.
ADLP FRAME PROCESSING

General provisions., With the possible exception of the last 24 bits (addvess/parity),
ADLP frame processing shall accept from the (ransponder the entire content of both
56-bit and t12-bit received vplink fransmissions, excluding all call and ACAS
interrogations, ADLP frame processing shall provide Lo the transpondet all dlata for
the downlink transmission that is not provided directly by the transponder.

Delivery status. ADLP frame processing shall accept an indication from the fransponder
that a specificd downlink frame that was previously transferred to the transponder has
been closed oul.

Interrogator identifier. ADLP frame processing shall aceept from the transponder,
along with the data in each uplink SLM and ELM, the interrogator identifier (II) code
of the interrogator that transmitted the frame. ADLP frame processing shall transfer
to the wansponder the T code of the interrogator or cluster of interrogators that shall
receive a multisite-directed frame.

Maode S protocol type ideniification. ADEP frame processing shall indicate to the transponder
the protocol to be used to transfer the frame: ground-initiated, air-initiated, broadcast,
niltisite-directed, standard length or extended length.

Frame cancellation. ADLP frame processing shall be capable of cancelling downlink
frames previousty transferred to the transponder for fransmission but for which a
close-out has not been indicated. If more than one frame is stored within the
transponder, the cancellation procedure shall be capable of cancelling the stored
frames selectively.

Frame determination. A Mode S packet (including multiplexed packets but excluding
MSP packets) intended for downlink and less than or equal 1o 222 bits shall be sent
as an SLM frame. A Mode S packet greater than 222 bits shall be sent as a downlink
LM frame for transponders with BLM capability using M-bit processing as necessary.
When M-bit processing is used, all BLM frames containing M = 1 shall confain the
maximun number of ELM segments that the (vansponder is capable of transmitting in
response to one requesting interrogation (U = 24). If the transponder does not have
ELM eapability, packets greater than 222 bits shall be sent using the M-bit or S-bit
assembly procedures and mulliple SLM frames,

PRIORITY MANAGEMENT

ADLP priority management, Frames shall be transferred from the ADLP to the
transponder in the following order of priority (highest first):

{a) Mode S specific services;

(b) search requests;

{c} frames containing only high priority SVC packets; and

{c/) frames containing only low priority SVC packets.



1.26.2 GDLPPRIORITY MANAGEMENT
Uplink frames shall be transferred in the following order of priority (highest first):
{a) Mode S specific services;
(b) frames containing at least one Mode S ROUTE packet;
(¢) frames containing at least one high priority SVC packet; and
(d) frames containing only low priority SVC packets.

1.3 Data exchange interfaces
1.3.1 THE DTE ISO 8208 INTERFACE

1.3.1.1 General provisions. The interface between the XDLP and the DTE(s) shall conform
10 SO 8208 packet layer protocol (PLP). The XDILP shall support the procedures of
the DTE as specified in ISO 8208, As such, the XDLP shali contain a DCE.

1.3.1.2 Physical und link layer vequirements for the DTE/DCE interface. The requirements
are.
() the interface shall be code and byte independent and shall not impose restrictions
on the sequence, order, or pattern of the bits transferred within a packet; and

(0} the interface shall support the transfer of variable length network layer packets,
1.3.1.3 DTE ADDRESS

1.3.1.3.1 Ground DTE address. The ground DTE address shatl have a total length of 3 binary
coded decimal (BCD) digits, as follows:
XoX X2

Xo shall be the most significant digit. Ground DTE addresses shall be decimal numbcrs
in the range of 0 through 255 coded in BCD, Assignment of the DTE address shall
be a local issue. All DTEs connected to GDLPs having overlapping coverage shall
have unique addresses. GDLPs which have a flying time less than Tr {Table 5-1)
between their coverage areas shall be regarded as having overlapping coverage.

1.3.1.3.2 Mobile DTE address. The mobile DTE address shall have a total length of 1¢ BCD
digits, as follows:

XoX 1 X2XXuXsXeX7Xs X9

Xo shall be the most significant digit. The digits Xeo to X7 shall contain the octat
representation of the aircraft address coded in BCD. The digits XsXo shall identify
a sub-address for specific DTLs on board an aircraft. This sub-address shall be a
decimal number in the range of 0 and 15 coded in BCD. The following sub-address
assignments shall be used:

00 ATN router
Olto15  Unassigned



1.3.133

13134

1.3.14.1

t.3.14.2

1.32

1321

132,11

13212

1322

13221

Iltegal DTE addresses. DTE addresses outside of the defined ranges or not conforming
1o the formats for the ground and mobile DTE addresses specified in 1.3.1.3.1 and
1.3.1.3.2 shall be defined to be illegal DTE addresses. The detection of an illegal
DTE address in a CALL REQUEST packet shall lead to a rejection of the call as
specified in 1.5.].5,

PACKET LAYER PROTOCOL REQUIREMENTS OF THEDTE/DCE IN'I:‘E_RFACE

Capabilitics. The interface between the DTE and the DCE shall conform to 1ISO 8208
with the following capabilities:

{«) expedited data delivery, i.e. the use of INTERRUPT packets with a user data
field of up 10 32 bytes;
(b} priority facility (with two levels);
(¢} fast sclect; and
(d) Called/calling address extension facility, if required by local conditions (i.e.
the XDLP is connected to the DTE via a network protocol that is unable to
conlain the Mode S address as defined). Other ISO 8208 facilities and the D-bit
and the Q-bit shall not be invoked for transfer over the Mode S packet layer
protocol.
Paramcler values. The timer and connter parameters for the DTE/DCE interface shall
conform to the default 1ISC 8208 values.

MODE S SPECIFIC SERVICES INTERFACE

Note — Mode S specific services consist of the broadeast Comm-A and Conun-B,
GICB and MSP.

ADLP

General provisions. The ADLP shall support the accessing of Mode S specific services
through the provision of one or more separate ADLP interfaces for this purpose.

Functional capability. Message and control coding via this interface shall support all
of the capabilities specified in 1.7.1.

GDLP

General provisions. The GBLP shull support the accessing of Mode S specific services
throngh the provision of a separate GDLP interface for this purpose and/or by providing
access to these services through the DTE/DCE intexface.

Functional capability. Message and control coding via this interface shall support all
of the capabilities specified in 1.7.2.

ADLP/TRANSPONDER INTERFACE

1.3.1.1 TRANSPONDER TO ADLP



1.3.1.1.1 The ADLP shall accept at indication of protocol type from the transponder in connection
with data transferred from the transponder to the ADLP. This shall include the
following types of protocols:

{a) surveillance interrogation;

(&) Comm-A interrogation;

(¢) Comm-A broadcast intercogation; and
{d) Comm-A broadcast interrogation; and
{¢) uplink ELM.

The ADLP shall also accept the 11 code of the interrogator used to trausmit the surveillance,
Comm-A or uplink ELM.

Note.— Transpenders will not outptit all-call and ACAS information on this interface.

1.3.1.1.2 The ADLP shall accept control information from the transponder indicating the status
of downlink transfers, This shall include:

(@} Comm-B close-out;
(by Comm-B broadcast timeout; and
(¢} downlink EL.M close-out.

1.3.1.1.3 The ADLP shall have access to current information defining the communication
capability of the Mode S transponder with which it is operating. This information
shall be used to generate the data link capability report.

1.3.1.2 ADLPTO TRANSPONDER

1.3.1.2.1 The ADLP shall provide an indication of protocol type to the transponder in connection
with data transferred from the ADLP to the transponder. This shall include the
following types of protacols:

(«) ground-initiated Comm-B;

(b) air-initiated Comm-B;

{¢) muitisite-directed Comm-B;

{d) Comm-B broadcast;

{e) downlink ELM; and

(/) multisite-directed downlink ELM.

The ADLP shall also provide the II code for transfer of a multisite-directed Comm-B or
downlink ELM and the Comm-B data selector (BDS) code in the Civil Aviation (Surveillance
and Collision Avoidance Systems) Regulations for a ground-initiated Comm-B,
1.3.1.2.2 The ADLP shall be able to perform frame cancellation as specified in 1.2.5.5.
1.3.2 GDLP/MODE S INTERROGATOR INTERFACE

1.3.2.1 INTERROGATOR TO GDLP



£.3.2.1.] The GDLYP shall accept an indication of protocol type from the interrogator in
connection with data transferred from the interrogator to the GDLP. This shall include
the following types of protocols:

(a) pround-initiated Comm-B;

(®) air-initiated Comm-B,;

(c) air-initiated Comm-B broadcast; and
{cfy downlink ELM.

'Fhe GDLP shalf also accept the BDS code used to identify the ground-initiated Comm-B
segment,

1.3.2.1.2 The GDLP shall accept contral information from the interrogator indicating the status
of uplink transfers and the status of the addressed Mode S aireraft.

1.3.22 GDLP to interrogator. The GDLP shall provide an indication of protocol type to the
interrogator in connection with data transferred from the GDLP to the interrogator.
This shall include the foliowing types of protocols:

{a) Comm-A interrogation;

(&) Comm-A broadcast interrogation;
{¢) uplink BLM; and

{d) ground-initiated Comm-B request,

The GDLP shall also provide the BDS code for the ground-initiated Comm-B protocol,
14 DCE operation

Note .- The DCE process within the XDLP acts ax a peer process to the DTE. The DCE supports
the operations of the DTE with the capability specified in 1.3.1 4, The following requirements
do not specify format definitions and flow control on the DTE/DCE interface. The
spectfications and definitions in ISO 8208 apply for these cases.

14.1 Srate transitions. The DCE shall operate as a State machine. Upon entering a State, the
DCE shall perform the actions specified in Table 5-2. Stale transitions and additional
action(s) shall be as specified in Table 5-3 through Table 5-12.

Note.— The unext State transition (if any) ihat occrrs when the DCE receives o packet from
the DTE is specified by Table 5-3 through Table 5-8. These tables are organized
according to the hierarchy iflustrated in Figure 5-2, The same transitions are defined
in Table 5-9 through Table 5-12 when the DCE receives a packet from tie XDCE (via
the reformatting process).

142 DISPOSITION OF PACKETS

1.4.2.1 Upon receipt of a packet from the DTE, the packet shalf be forwarded ar not forwarded
to the XDCE {via the reformatting process) according to the parenthetical instructions
contained in Tables 5-3 to 5-8. It no parenthetical instruction is listed or if the
parenthetical instruction indicates “do not forward™, the packet shall be discarded.



1.4.2.2 Upon receipt of a packet from the XDCE (via the reformatting process), the packet
shall be forwarded or not forwarded to the DTE according to the parenthetical instructions
contained in Tables 5-9 to 5-12. If no parenthetical instruction is listed or if the
parenthetical instruction indicates “do not forward”, the packet shall be discarded.

1.5 Mode S packet layer processing
1.5.1 GENERAL REQUIREMENTS
1.5.1.1 BUFFER REQUIREMENTS
1.5.1.1.1 ADLP buiffer requiirements

1.5.1.1.1.1 The following requirements apply to the entire ADLP and shall be interpreted
as necessary for each of the main processes (DCE, reformatting, ADCE, frame
processing and SSE).

1.5.1.1.1.2 The ADLP shall be capable of maintaining sufticient buffer space for fifteen SVCs:

(@) maintain sufficient buffer space to hold fifieen Mode S subnetwork packets of
152 bytes each in the uplink divection per SYC for a transponder with uplink
ELM capability or 28 bytes otherwise;

(b) maintain sufficient buffer space to hold fifteen Mode S subnetwork packets
of 160 bytes each in the downlink direction per SVC for a transponder with
downlink ELM capability or 28 bytes otherwise;

(¢) maintain sufficient buffer space for two Mode S subnetwork INTERRUPT
packets of 35 bytes each (nser data field plus control information), one in each
direction, for each SVC;

(d) maintain sufficicnt resequencing buffer space for storing thirty-one Mode S
subnetwork packets of 152 bytes each in the uplink direction per SVC for a
transponder with uplink ELM capability or 28 bytes otherwise; and

(¢) maintain sufficient buffer space for the temporary storage of at least one Mode
S packet of 160 bytes undergoing M-bit or S-bit processing in each direction
per SVC,

[.5.1.1.1.3 The ADLP shall e capable of maintaining a buffer of I 600 bytes in each divection
to be shared among all MSPs.

1.5.1.1.2  GDLP buffer requirements
1.5.1.1.2.1 The GDLP shali be capable of maintaining sufficient bufter space for an average of

4 SVCs for each Modc S aircraft in the coverage area of the interrogators connected
to it, assuming all aircraft have ELM capability,



1.5.1.2 CHANNEL NUMBER POOLS

£5.12.1

1.5.122

15123

15124

£.5.13

The XDLP shatl maintain several SVC channel nmmber pools; the DTE/DCE (1SO
8208) interface uses one set. Its organization, structure and use shall be as defined in
the ISO 8208 standard. The other channcl pools shall be used on the ADCE/GDCE
interface,

The GDLP shall manage a pool of temporary channe! numbers in the range of 110 3,
for each ground DTE/ADLP pair. Mode S CALT, REQUEST packets generated by
the GDLP shall contain the ground DTE address and a temporary channel number
allocated from the pool of that ground D'TE. The GDLP shall not reuse a temporary
channel number allocated to an SVC that is still in the CALL REQUEST State.

Note 1.— The use of temporary channel numbers allows the GDLP to have up 1o
three call requests in process at the same time for a parficuiar ground DTE and
ADLP combination. It also allows the GDLP or ADLP to cleai a channel before the
permanent channel number is assigned.

Note 2.— The ADLP may be in contact with multiple ground DTEs at any one tine.
All the gronnd DTEs wse temparary channel numbers ranging from I to 3,

The ADLP shall use the ground DTE address to distinguish the temporary channel
numbers used by the various ground DTEs. The ADLP shall assign a permanent
channel number (in the range of 1 to 15) t¢ all SVCs and shall inform the GDLP of
the assigned number by inchuding it in the Mode S CALL REQUEST by ADLP or
Mode S CALL ACCEPT by ADLD packets. The temporary channel number shall
be included in the Mode S CALL ACCEPT by ADLP together with the permanent
channel number in order to define the association of these channe! numbers. The
ADI P shall continue to associate the temporary channcl number with the permanent
channel number of an SVC until the SVC is returned to the READY (pl) State, or
else, while in the DATA TRANSKER (p4) State, a Mode S CALL REQUEST by
GDILP packet is received hearing the same temporary channel number. A non-zero
permanent channel number in the Mode S CLEAR REQUEST by ADLP, CLEAR
REQUEST by GDLP, CLIEAR CONFIRMATION by ADLP or CLEAR CONFIR-
MATION by GDLP packet shall indicate that the permanent channel number shall
be wvsed and the temporary channel number shall be ignored. In the event that an
XDLP is required to send one of these packets in the absence of a permanent channel
number, the permanent channel number shall be set to zero, which shall indicate to
the peer XDLP that the temporary channel numbey is to be used.

The channel number used by the DTE/DCE interface and that used by the ADCE/
GDCE interface shall be assigned independently. The reformatting process shall
maintain an association table between the DTE/DCE and the ADCE/GDCE channel
numbers,

Receive ready and receive not ready conditions, The 1SO 8208 interface and the
ADCE/GDCE interface management procedures shall be independent operations
since each system must be able to respond to separate receive ready and receive not
ready indications.
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PROCESSING OF M-BIT AND S-BIT SEQUENCE

Note.— M-bit processing applies to the sequencing of the DATA packet. S-bit processing
applies to the sequencing of Mode S CALI. REQUEST, CALL ACCEPT, CLEAR
REQUEST and INTERRUPT packets.

1.5.14.1 M-bit processing

Note.- - The packer size used on the DITE/DCE interface can be different from thar

used on the ADCE/GDCE interface.

1.5.1.4.1.1 M-bit processing shall be used when DATA packets are reformatted. M-
bit processing shall utilize the specifications contained in the ISO 8208
standard. The M-bit sequence processing shall apply on a per channel
basis. The M-bit set to 1 shall indicate that a user data field continues in
the subsequent DATA packet.
Subsequeal packets in an M-bit sequence shall use the same header format
(i.e. the packet format exchiding the user data field).

[.5.5.4.1.2 1 the packet size for the XDCE interface is {arger than that used on the
DTE/DCE interface, packets shall be combined to the extent possible as
dictated by the M-bit, when transmitting a Mode S DATA packet, If the
packet size is smaller on the XDCE interface than that defined on the DTE/
DCE interface, packets shall be fragmented to fit into the smaller Mode
S packet using M-bit assembly,

[.5.14.1.3 A packet shall be combined with subsequent packets if the packet is filled
and more packets exist in the M-bit sequence (M-bit = 1),
A packet smaller than the maximum packet size defined for this SVC
(partial packet) shall only be allowed when the M-bit indicates the end of
an M-bit sequence. A received packet smaller than the maximum packet
size with M-bit equal to 1 shall cause a reset to be generated as specified
in ISO 8208 and the remainder of the sequence shonid be discarded.

1.5.14.14 In order 1o decrease delivery delay, reformatting shall be performed
on the partial receipt of an M-bit sequernce, rather than delay reformatting
until the complete M-bit sequence is received.

1.5.1.4.2 S-bit pracessing. S-bil processing shall apply only to Mode S CALL REQUEST,

1.5.1.5

1.5.1.5.1

CALL ACCEPT, CLEAR REQUEST and INTERRUPT packets. This processing
shall be performed as specified for M-bit processing (1.5.1.4.1) except that the packets
assaciated with any S-bit sequence whose reassembly is not completed in Tq seconds
(Lables 5-1 and 5-13) shall be discarded (1.6.3.6,1.6.4.5 and 1.6.9) and receipt of a
packet shorter than the maximum packet size with S = [ shall cause the entire S-bit
sequence to be treated as a format error in accordance with Table 2.2-16,

MODE § SUBNETWORK ERROR PROCESSING FOR ISO 8208 PACKETS

D-bir, If the XDLP receives a DATA packet with the D-bit set to 1, the XDILP shall
send a RESETREQUEST packet to the originating DTE containing a cause code (CC)
=133 and a diagnostic code (DC) = [66. 1f the D)-bit is set to | in a CALL REQUEST
packet, the D-bit shall be ignored by the XD1.P, The D-hit of the conesponding CALL
ACCEPT packet shall always be set to 0. The use of CC is optional.



§.5.1,.5.2 O-bit. If the XDLP receives a DATA packet wilh the Q-bit set to |, the XDILP shall
send a RESET REQUEST packet to the otiginating DTE containing CC = 133 and
DC =83, The use of CC is optional,

1.5.1.5.3 Invadid priority. If the XDLP receives a call request with a connection priority value
gqual to 2 through 234, the XDLP shall clear the virtual circuit using DC = 66 and
CC = 131, The use of CC is optional,

1.5.1.5.4 Unsupported facility. It the XDLP receives a call request with a request for a facility
that it cannot support, the XDLP shall clear the virtual cireuit using DC = 65 and C
= 131. The use of CC is optional.

1.5.1.5.5 tlegal calling DTE addyress, If the XDLP receives a call request with an ilegal calling
DTE address, the XDLP shal! clear the virtual circuit vsing DC = 68 and CC = 141,
The use of CC is optional.

1.5.1.5.6 Hliegal calied DTE address. 1f the XDLP receives a call request with an iHegal called
DTE address, the XDLP shall clear the virtual circuit using DC = 67 and CC = {41.
The use of CC is optional.

1.5.2 REFORMATTING PROCESS

Note.— The reformatiing process is divided into two subprocesses: uplink forinatiing
and downlink formatting. For the ADLP, the uplink process reformuats Mode § packets
into IS0 8208 packets and the downlink process reformars ISO 8208 packets into Mode
8 packets. For the GDLP, the uplink process reformais 150 8208 packets into Mode S
packets and ihe downlink process reformuats Mode S packets into 1SO 8208 packets.

1.52.1 CALLREQUEST BY ADLP

1.5.2,1.1 Transiation info Mode S packets
1.5.2.1.1.1 Translated packet format. Reception by the ADLP reformalting process
of an ISO 8208 CALL REQUEST packet from the local DCE shall result
in the generation of conesponding Mode S CALL REQUEST by ADLP
packet(s) (as determined by S-bit processing (1.5.1.4.2)) as follows:

Lv:4 JUD:V |

DP:1 iMP:| [SP:2 (ST:2 JFILL2:0or 2 (P;1 [FILL:1 |SN:6 [ClE4 |AM:4 |[AG:8 [S:] |FS:2 {F

1.5.2.1.1.2 Data packet type (DP). This field shall be set 10 0.

1.5.2.1.1.3  MSP packet type (MP). This fieid shall be sct to |,

1.5.2.1.1 4 Supervisory packet (SP). This field shall be set to 1.

1.5.2.1.1.5 Supervisory type (ST}, This field shall be set to (),

1.5.2.1.1.6 Priority {P). This field shall be set te O for a low priority SYC and to 1 for a high
priority SVC. The value for this field shall be obtained from the data transfer field of
the priority facility of the ISO 8208 packet, and shall be set to 0 if the ISO 8208 packet

docs not contain the priority facility or if a priority of 255 is specified. The other fields
of the priority facility shall be ignored.



1.5.2.1.1.7 Sequence nmumber (SN). For a particular SVC, each packet shall be numbered.

1.5.2.1.1.8 Chamnefl ninber (CH}. The channel number shall be chesen from the pool of SVC
channel numbers available to the ADLP, The pool shall consist of 15 values from 1
through 5. The highest available channel number shall be chosen from the pool. An
available channel shall be defined as onc in State pl. The correspondence between
the channel number used by the Mode S subnetwork and the number used by the
DTE/DCE interface shall be maintained while the chanuel is active.

1.5.2.1.1.9 Address, mobile (AM), This address shall be the mobile DTE sub-address in the
range of @ to 15, The address shall be extracted from the two least significant digits of
the calling DTE address contained in the ISO 8208 packet and converted to binary
representation.

1.5.2.1.1.10 Address, ground (AG). This address shall be the ground DTE adcdress in the range
0f 010255, The address shall be extracted from the called DTE address contained
in the ISO 8208 packet and converted to binary representation,

1.52.1.1.11 ¥l field. The fill field shall be used to align subsequent data fields on byte boundaries,
When indicated as “FILL:n”, the fill ficld shall be set to a length of “n” bits. When
indicated as “FILL]1: 0 or 67, the fil field shall be set to a length of & bits for a
non-multiplexed packet in & downlink SLM frame and O bit for all other cases.
When indicated as “FILL2; 0 or 27, the 61l ficid shall be set to a length of 0 bit for
a non-multiplexed packet in a downlink SLM frame or for a muitiplexing header
and 2 bits for all other cases.

1.52.1.1.12 S freld (S). A value of 1 shall indicate that the packet is part of an S-bit sequence
with more packets in the sequence Lo follow. A value of 0 shall indicate that the
sequence ends with this packet. This field shall be set as specified in 1.5.1 4.2

1.5.2.1.1.13 FS field (FS). A value of O shall indicate that the packet does not contait fast select
data. A value of 2 or 3 shall indicate that the packet contains fast select data. A
value of 2 shall indicate normal fast select operation. A value of 3 shall indicate
fast select with restricted response. An FS value of 1 shall be undefined.

1.5.2.1.1.14 First packet flag (F). This ficld shall be set to 0 in the first packet of an S-bit
sequence and in a packet that is not part of an S-bit sequence. Otherwise it shall
besetto 1.

152.1.1.15 User data length (LV). This field shall indicate the mumber of full bytes used in
the last SLM or ELM segment,

1.5.2.1.1.16 User data field (UD}. This field shall only be present if optional CALL REQUEST
user data (maximum 16 bytes) or fast select user data (maximum 128 bytes) is
contained in the ISO 8208 packet. The user data ficld shall be transferred from
ISO 8208 packet unchanged using S-bit processing as specified in 1.5.1.4.2



152.1.2

Transtation into ISO 8208 packers

1,52.12.1 Transiution. Recoption by the GDLP reformatling process of a Maode

S CALL REQUEST by ADLP packet {or an S-bit sequence of packets)
from the GDCE shall result in the generation of a corresponding SO
8208 CALL REQUEST packet ta the local DCE. The translation from
the Mode S packet 1o the ISO 8208 packet shall be the inverse of the
processing defined in 1.5.2.1.1 with the exceptions as specified in
1.52.422

152.1.2.2 Called DTE, calling DTE address and length fields. The calling DTE

address shall be composed of the aireraft address and the value contained
in the AM field of the Mode S packet, converted to BCD. The called
DTE address shall be the ground DTE address contained in the AG field
of the Mode S packet, converted to BCD, The length field shall he as
defined in ISO 8208,

1522 CALLREQUEST BY GDLP

1.5.2.2,1 Translation into Mode S packets

1.52.2.1{.1 General. Reception by the GDLP reformatting process of an 1SO 8208

CALL RUQUEST packet from the local DCE shall result in the generation of
coriesponding Mode S CALL REQUEST by GDLP packet(s} (as determined
by S-bit processing (1.5.1.4.2)) as follows:

Dr:l

MP:1

SP:2

ST2ZIFILE2:0 |P: ] [FILL:] {SN:6 |FILL:2 |TC:2 |[AM:4 [AG:S |S:1 [FS:2 [Fi1 iLV:4 [UD:v

Fields shown in the packet format and not specified in the following paragraphs shall be sel
as specified in 1.5.2.1.1,
1.5.2.2.1.2 Data packet type (DP). This ficld shall be set t0 0.

1.5.2.2.1.3 MSP packet type (MP). This field shall be set to 1.

152214

152215

152216

1.5.22.1.7

1.522.1.8

Supervisory packet (SP). This field shall be set to 1.
Supervisory type (ST). This field shall be set to 0.

Temporary channel number field (TC). This field shall be used to distinguish
mutltiple call requests from a GDLP. The ADLP reformatting process, upon
receipt of a temporary channel number, shall assign a channel number from
those presently in the READY State, pl.

Address, ground (AG). This address shall be the ground DTE address (in the
range of 0to 255, The address shall be extracted from the calling DTE address
contained in the ISO 8208 packet and converted to binary representation.

Address, mobite (AM). This address shall be the mobile DTE sub-address
in the range of 0 to 15. The address shall be extracted from the two least
significant digits of the called D'T'lL address contained in the ISO 8208 packet
and converted to binary representation,



1.5.2.22  Translation into IS0 8208 packets

152221

152222

Transtation. Reception by the ADLP reformatting process of a Mode S
CALLREQUEST by GDLP packet (or an S-bit sequence of packets) from
the ADCE shall result in the generation of a corresponding ISO 8208 CALL
REQUEST packet to the local DCE. The translation from the Mode S packet
to the ISO 8208 packet shall be the inverse of the processing defined in
1.5.2.2.1 with the exceptions as specified in 1.5.2.2.2.2.

Called DTE, calling DTE address and length fields. The called D'TL ad-
dress shall be composed of the aircraft address and the value contained in
the AM ficld of the Mode S packet, converted to BCD. The calling DTE
address shall be the ground DTE address contained in the AG field of the
Mode S packet, converted to BCD. The length ficld shall be as defined in
ISO 8208.

1.52.3 CALL ACCEPT BY ADLP

1.5.2.3.1 Transiation into Mode S packets

1.523.1.1

Transtated packet forinat, Reception by the ADLP reformatting process of
an ISO 8208 CALL ACCLPT packet from the local DCE shali result in the
generation of corresponding Mode S CALL ACCEPT by ADLP packet(s)
(as determined by S-bit processing (1.5.1.4.2)) as follows:

DP:1 tMP:1|SP:2 [ST:2

FILL2:0 or 2§TC:2 {SN:6 |CH:4 [AM:4 (AG:8 [S:1FILL:2 |F:l|1¥:4 | Uiy

Fields shown in the packet format and not specified in the following paragraphs shall be set
as specified in 1,5.2.1

152312
1523143
152314
152315

1.52.3.1.6

152317

1.52.3.1.8

Datu packet rype (DP). This field shall be set to 0.
MSP packet type (MP). This licld shall be set to 1.
Supervisory packet (SP). This field shali be set to 1.
Supervisory type {ST), This field shall be setto 1,

Temporary channel ninnber (TC). The TC value in the originating Mode
S CALLREQUEST by GDLP packet shall be returned to the GDLP along
with the channe! number (CH} assigned by the ADLP.

Channel number (CH). The field shall be set equal to the channel number
assigned by the ADLP as determined during the CALL REQUEST proce-
dures for the Mode S connection,

Address, mobile and address, ground. The AM and AG values in the
originating Mode S CALL REQUEST by GDLP packet shall be returned
i these fields, When present, DTE addresses in the 1SO 8208 CALL AC-
CEPT packet shall be ignored.



1.5.2.3.2 Transiation into 150 8208 packets

15.2.3.2.1 ZIranslation. Reception by the GDLP reformatting process of a Mode §
CALI. ACCEPT by ADLP packet (or an S-bit sequence of packets) from
the GDCE shall result in the generation of a corresponding 1ISO 8208 CALL
ACCEPT packet to the local DCL. The translation from the Mode S packet
to the ISO 8208 packet shall be the inverse of the processing defined in
1.5.2.3.1 with the exceptions as specified in 1.5.2.3.2.2.

Called DTE, calling DTE address and length fields. Where present, the called DTE address
shall be composed of the aircraft address and the value contained in the AM field of
the Mode S packet, converted to BCD. Where present, the calling DTE address shall
be the ground DTE address contained in the AG field of the Mode S packet, converted
to BCD. The iength field shall be as defined in ISO 8§208.

1524 CALLACCEPT BY GDLP

1.5.24.1 Translation into Mode S packels

1.5.24.1.1 Translated packet format. Reception by the GDLP reformatting process of
an ISO 8208 CALL ACCEPT packet from the local DCE shall result in the
generation of corresponding Mode S CALL ACCEPT by GDLP packet(s)
(as determined by S-bit processing (1.5.1.4.2)) as follows:

DP:1

MP:1 {SP:2(ST:2 | FILL:2 |FILL:2{SN:6 |CH:4 |AM:4 [AG:8 |5:] {FILL:2 |F:l {LVi4 |ODyv

Ficlds shown in the packet format and not specified in the following paragraphs shall be set
as specified in 2,2.2.1.

1524.1.2 Data packet type (DP). This field shall be set to 0,

1.524.1.3 MSP packet rype (MP). This field shall be set to 1.

1.52.4.14  Supervisory packet (SP). This field shall be set to §.

1.524.1.5 Supervisory type (ST). This field shall be set to 1.

1.524.1.6 Address, mobile and address, ground. The AM and AG values in the
originating Mode S CALEL REQUEST by ADLP packet shall be returned

in these fields. When present, DTE addresses in the ISO 8208 CALL AC-
CEPT packet shall be ignored.

1.5.2.4.2 Translation into 1SO 8208 packets

15.24.2.1 Translation. Reception by the ADLP reformatting process of a Mode S
CALL ACCEPT by GDLP packet (or an S-bit sequence of packets) from
the ADCE shall result in the generation of a corresponding ISO 8208 CALL
ACCEPT packet to the local DCE. The translation from the Mode S packet
to the ISO 8208 packet shall be the inverse of the processing defined in
2.224.) with the exceptions as specified in 224,22,



1525

152422

Called DTE, calling DTE address and length fields. Where present, the
calliing DTE address shall be composed of the aircraft address and the
valve contained in the AM field of the Made S packet, converted to BCD.
Where present, the called DTE address shall be the ground DTE address
contained in the AG field of the Mode S packet, converted to BCD. The
length field shall be as defined in ISO 8208.

CLEAR REQUEST BY ADLP

1.5.2.5.1 Translation into Mode S packets

1.525.1.1

Transiated packet format. Reception by the ADLP reformatting process of
an ISO 8208 CLEAR REQUEST packet from the local DCE shall resull in
the generation of a corresponding Mode S CLEAR REQUEST by ADLP
packet(s) (as determined by S-bit processing (1.5.1.4.2)) as follows:

DPd

MP:1|SP:2[S132

FILL2:Q or 2|TC:2 |SN:6 [CH:4 |AM:4 I AG:8 |CC:8 |DC:8 {S:} |FIL.L:2 [ 1 |LVid Uy

1.52.5.1.2
152513
152514
15.235.1.3

152516

1523517
152518

{52519

Data packet type {DP}. This field shall be set to 0,
MSP packet type (MP). This field shall be set to 1.
Supervisory packet {(SP). T'his field shall be setto 1.

Channel number (CH). If a channel number has been allocated during the
call acceptance phase, then CH shall be set to that value, otherwise it shall
be set to zero,

Temporary channel (TC): I a channel number has been allocated during
the cail acceptance phase, then TC shall be set to zero, otherwise it shall
be set to the value used in the CALL REQUEST by GDLP.

Supervisory type (ST). This field shall be set to 2,

Address, ground or address, mobile. The AG and AM values in the
originating Mode S CALL REQUEST by ADLP or CALL REQUEST
by GDLP packets shall be returned in these fields. When present, DTE
addresses in the IS0 8208 CLEAR REQUEST packet shall be iginiored.

Clearing canse (CC) and diagnostic code (DC) fields. These fields shall
be transferred without modification from the ISO 8208 packet to the Mode
S packet when the DTE has initiated the clear procedure. If the XDLP has
initiated the clear procedure, the clearing cause field and diagnostic field
shall be as defined in the State tables for the DCE and XDCE -The coding
and definition of these fields shall be as specified in ISO 8208.

1.5.2.5.2 Translation into ISO 8208 packets

1.5.252.1 Translation. Reception by the GDLP reformatting process of a Mode S CLEAR
REQUEST by ADLP packet (or an S-bit sequence of packets) from the local
GDCE shall resuit in the generation of a cornesponding ISO 8208 CLEAR
REQUEST packet to the local DCE, The translation from the Mode S packet to
the ISO 8208 packet shall be the inverse of the processing defined in 1.5.2.5,f
with the exceplions specified in 1.5.25.2.2 and 1.5.2.5.2.3.



1.5.2522 Called DTE, calling DTE and length fields. These fields shall be omitted in the
ISO 8208 CLEAR REQUEST packet.

1.5.2.52.3 Clearing cause ficld. This field shall be set taking account of 2.3.3.3,

1.52.6 CLEAR REQUEST BY GDLP

V.5.2.6.1 Transiation into Mode § packets

1526.11

Trauslated packet format. Reception by the GDLP refornmatting process of
an 15O 8208 CLEAR REQUEST packet from the local DCE shall result
in the generation of corresponding Mode S CLEAR REQUEST by GDLP
packet(s) (as determined by S-bit processing {1.5.1.4.2)) as follows:

DP:{ [MP:L [SP:215T:2

FILL2:0 |TC:2 |SN:6 |CH:4 [AM:4 |AG:8 ;CC:8 |DC:8 [8:] |[FILL:2 [F:§ IV:AJUD:y

Fields shown in the packe( format and not specified in the following paragraphs shall be sef as

specified in 1.5.2.1,

{52612
1,52.6.13
152614

152.6.15

152616

1.5.2.6.1.7

1522and 1525,
Data packet type (DP), This field shall be set to 0.
MSP packet type (MP). This field shall be set to 1.
Supervisory packer {SP). This field shall be set fo I.
Channel number (CH): If a channel number has been allocated during
the call acceptance phase, then CH shall be set to that value, otherwise
it shall be set to zero,
Teinporary channel (TC): If a channel number has been allocated during
the call acceptance phase, then TC shall be set (0 zero, otherwise it shail
be set to the value used in the CALL REQUEST by GDI.P,

Supervisary type (ST). This field shatl be set to 2.

1.5.2.6.2 Transiation into ISO 8208 packets

1.526.2.1

152622

1.5.2.7 DATA

Translation. Reception by the ADLP reformatting process of a Mode §
CLEAR REQUEST by GDLP packet {or an S-bit sequence of packets)
from the local ADCE shall result in the generation of a corresponding
ISO 8208 CLEAR REQUEST packet to the local DCE. The translation
from the Mode S packet to the ISO 8208 packet shall be the inverse of
the processing defined in 1.5.2.6.1,

Called DTE, calling DTE and length fields, These fields shall be omitted
in the 180 8208 CLEAR REQUEST packet.

1.5.2.7.1 Translation into Made S packets



1.5.2.7.1,1 Translated packet format. Reception by the XDLP reformatting process of ISO
8208 DATA packet(s) from the local DCE shall result in the generation of
corresponding Mode S8 DATA packet(s) as determined by M-bit processing
{1.5.1.4.1), as follows:

DP: | M:1 SN:6 [FILL1:0er6 [PS:4 [PR:4 |CH:4 |[LV:i4 [UD:v

1.52.7.12 Data packef type (DP). This field shall be set to 1.

1.52.7.13 M field (M). A value of 1 shall indicate that the packet is part of an M-bit
sequence with more packets in the sequence to follow, A value of @ shall
indicate that the sequence ends with this packet. The appropriate value
shall be placed in the M-bit field of the Mode S packet.

1.52.7.14 Sequence number (SN). The sequence number field shall be set as specified
inls5.2.1.17

1.52.7.15 Packet send sequence number (PS). The packet send sequence number
field shall be set as specified in.2.3.4 4,

1.527.1.6 Packet receive sequence number (PR}. The packet receive sequence
number field shall be set as specified in 2.3.4 4.

1.5.2.7.1.7 Channel number (CH). The channel number field shali contain the Mode S
channel number that cotresponds ta the incoming ISO 8208 DXATA packet
channel number.

152.7.1.8 User data length (LV}. This field shall indicate the number of full bytes
used in the last SLM or ELM segment as defined in 12.3.1.

1.5.27.19 Fill (F1i.r.1}, This field shall be set as specified in 1.5.2.1,1.11

1.5.2.7.1.10 User data (UD). The user data shall be transferred from the ISO 8208
packet to the Mode S packet utilizing the M-bit packet assemnbly processing
as required,

1.52.72 Translation into ISO 8208 packets. Reception by the XDLP reformatting process
of Mode S DATA packel(s) from the local XDCE shall resudt in the generation of
corresponding ISO 8208 DATA packet(s) to the local DCE. The translation from
Mode S packet(s) to the ISO 8208 packet(s) shall be the inverse of the processing
defined in 1.52.7.1

1.5.2.8 INTERRUPT

1.5.2.8.1 Translation into Mode S packets

1.5.2.8.1.1 Translated packet formai. Reception by the XDLP reformatting process of an ISO
8208 INTERRUPT packet from the locai DCE shall result int the generation of

corresponding Mode S INTERRUPT puckel(s) (as determined by S-bit processing
{1.5.1.4.2)) as follows:



DP: 1 MP:1 [SP:2 |ST:2 (FILL2:0or2 |S:1 F:4 |SN:6 |CH:4 |[LV:4 [Ulkv

Fields shown in the packet format and not specified in the following paragraphs shall be set
as specified in 1.5,2.1,
1.52.8.1.2 Data packet type (D). This field shall be set to 0.

1.52.8.1.3 MSP packet type (MP). This field shall be set to 1.

1.52.8.14 Supervisory packet (SP). This field shall be set to 3.

1.528.1.5 Supervisory type (ST). This field shall be set to 1,

1.52.8.1.6 User data length (1V). This field shall be set as specified in 1.2.3.1

1.52.8.1.7 User dara (D}, The user data shall be transferred from the 1SO 8208
packet to the Mode S packet using the S-bit packet reassembly processing
as required. The maximum size of the user data field for an INTERRUPT
packet shall be 32 bytes.,

15282 Translation into 1SO 8208 packets. Reception by the XDLP reformatting process of
Meode S INTERRUPT packel(s) from the local XDCE shall result in the generation
of a corresponding ISO 8208 INTERRUPT packet to the local DCE. The transtation
from the Mode S packet(s) to the ISO 8208 packet shall be the inverse of the
processing defined in 1.5.2.8.1.

1.529 INTERRUPT CONFIRMATION
1.5.2.9.1 Transiation into Mode S packets
1.5291.1 Translated packe format. Reception by the XDLP reformatting process
of an ISO 8208 INTERRUPT CONFIRMATION packet from the local

DCE shall result in the generation of a corresponding Mode S INTERRUPT
CONFIRMATION packet as follows:

DP:1 MP:1 |SP:2 ST:2 |§8:2 |FILL2:0or2 iSN:6 [SN:6 |[CH:4 |FILL:4

Fields shown in the packet format and not specified in the following paragraphs shail be set
as specified in 1,.5.2.1,
1.52.8.1.2 Data packet type (DF), This field shall be set to 0.

1.52.9.1.3 MSP packet type (MP). This field shall be set to 1,
152914 Supervisary packet {SP). This field shall be set to 3.
1.5298.1.5 Supervisory type {ST). This field shall be set to 3.
1.528.1.6 Supervisory subset (SS). This field shall be set to 0.

1.529.1.7 Transiation into ISO 8208 packets. Reception by the XDLP reformatting
process of a Mode S INTERRUPT CONFIRMATION packet from the
local XDCE shall result in the generation of a corresponding 1SO 8208
INTERRUPT CONFIRMATION packet to the local DCE. The translation
from the Mode S packet to the ISO 8208 packet shall be the inverse of
the processing defined in 1.5.2.9.1



1.5.2.10 RESET REQUEST

1.5.2.10.1 Traunsiation into Mode § packets

H

1.5.2.10.1.1 Translaied packet format. Reception by the XDLP reformatting process of
an [SO 8208 RESET REQUEST packet from the local DCE shail result
in the generation of a corresponding Mode S RESET REQUEST packet
as follows:

DP:|

MP:1 |SP:2|ST:2 |[FILL2:0 or 2 |FILL:2 [SN:6 |CH:4 [FILL:4 [RC:8 |DC:8

Fields shown in the packet format and not specified in the following paragraphs shall be set
as specified in 1.5.2,1

1.5.2.10.1.2 Data packet type (DP). This field shall be set to 0.
1.5.2.10.1.3 MSP packet rypre (MP}. This field shall be set to .
1.5.2.10.1.4 Supervisory packet (SP}. This ficld shall be set to 2,
1.5.2.10.1.5 Supervisory type (ST). This field shall be set to 2.

1.52.10.1.6 Reset cause code (RC) and diagnostic code (DC}, The reset cause and
diagnostic codes used in the Mode S RESET REQUEST packet shall be
as speeified in the ISO 8208 packet when the rescl procedure is initiated
by the DTE. If the reset procedure originates with the DCE, the DCE State
tables shall specify the diagnostic fields coding. In this case, bit 8 of the
resct cause field shall be set to G,

152102  Transtation into ISO 8208 packets. Reception by the XDLP reformatling process

of a Mode S RESET packet from the local XDCE shall result in the generation of
a corresponding ISO 8208 RESKET packet to the tocal DCL. The translation from
the Mode S packet to the 1SO 8208 packet shall be the inverse of the processing
defined in 1.5.2.10.1

15.2.11 ISO 8208 RESTART REQUEST 1o Mode § CLEAR REQUEST. The receipt of an

1SO 8208 RESTART REQUEST from the locai DCE shall result in the reformatting
process generating a Mode S CLEAR REQUEST by ADLP or Mode S CLEAR
REQUEST by GDLP for all SVCs associated with the requesting DTE. The fields
of the Mode S CLEAR REQUEST packets shall be set as specified in 1.5.2.5 and
1.52.6,

1.5.3 PACKETS LOCAL TO THE MODF, S SUBNETWORK

15.2.1 MODE § RECEIVE READY



1.5.3.1.1

1.5.3.1.2
1.5.3.1.3

1.53.14

1,53.1.5

1.5.3.1.6

Packet format. The Mode S RECEIVE READY packet arriving from an XDLP
is not related to the control of the DTE/DCE interface and shall not cause the
generation of an ISO 8208 packet. The format of the packet shall be as follows:

1 P | WP | Sp2 | ST2 | FUL200r2 | FE2 | N6 ‘ CH

Data packet type (DP), This field shall be set to 0.
MSP packet type (MP). This field shall be set to 1,

Supervisory packet (SP). This field shall be set to 2.
Supervisory type (ST), This field shall be set to 0.

Packet receive sequence munber (PR). This field shall be set as specified in
3.3.44.

1.5.3.2 MODE S RECEIVE NOT READY

I PR4 |

1.5.3.2.1 Packet format. The Mode S RECEIVE NOT READY packet arriving from an
XDLP is not related to the contral of the DTE/DCE interface and shall not
causc the gencration of an ISO 8208 packet. The format of the packet shall be
as follows:
oP:t § WPt | 8P2 | SF2 Fli200r2 FILL:2 SN:6 CH4 PR4

Fields shown in the packet format and not specified in the following paragraphs shall be
sct as specified in 1.5.2.1, The packet shall be processed as specified in 3.3.6.

1.53.22

1.5.3.2.3

1.5.3.2.4

1.53.2.5

1.53.2,6

Data packet type (DP), This field shall be set to 0,
MSP packet type (MP). This field shall be set fo 1,
Supervisory packet (SP). This field shall be set to 2.

Supervisory type (ST). This fleld shall be set to 1,

Packet receive sequence number (PR). This field shall be set as specified in
3.3.4.4.

1.5.3.3 MODE S ROUTE



1.5.3.3.1 Packet format. The format for the packet shall be as follows:

EIEE ‘ 52 | o2 l okt | wt |rna| Ry [ ODL0 o8 | oD |

Fields shown in thc packet format and not specified in the following paragraphs shall be
set as specificd in 1.5.2.1. The packet shall only be gencrated by the GDLP. It shall be
processed by the ADLP as specified in 1.8.1.2 and shall have a maximum size as specified
in2,34.2.1,

1.5.3.3.2  Datu packet type (DP). This field shall be sef to 0.
1.5.3.3.3  MSP packet type (MP). This field shall be set 1o 1.
1.5.3.3.4  Supervisory packet (SP). This field shall be set to 3,
1.5.3.3.5  Supervisory type (ST). This field shall be set to 0.

1.5.3.3.6 Opiion flag (OF). This field shail indicate the presence of the optional data
length (ODL) and optional data (OD) fields. OF shall be set to 1 if ODL and
OD are present. Otherwise it shall be set to 0.

1.53.3.7 Initialization: bit (IN). This field shall indicate the requirement for subnetwork
initialization. It shall be set by the GDLP as specified in 1.8.1.2(d).

1.5.3.3.8  Route table length (R11). This field shall indicate the size of the route table,
expressed in bytes.

£.5.3.3.9 Route table (RT)

' 1.5.3.3.9.1 Confents. This table shall consist of a variable number of entries
each containing information specifying the addition or deletion of
entries in the Il code-DTE cross-reference table (5.2.8.1.1).

1.5.3.3.9.2 Enfries. Bach cntry in the route table shall consist of the I code, a
list of up to 8 ground DTE addresses, and a flag indicating whether
the resulting Il code-DTE pairs shall be added or deleted from the 11
code-DTE cross-reference table, A route table entry shall be coded
as follows:

14 AD:A ND:3 DAL:v




1.5.3.3.9.3 Interrogator identifier (II). This field shall contain the 4-bit 1I code.

1.5.3.3.9.4 Add/delete flag (AD). This field shall indicate whether the II code-
DTE pairs shall be added (AD = 1) or deleted (AD = 0) from the II
code-DTE cross-reference table.

1.5.3.3.9.5 Number of DTE addresses (ND), This field shall be expressed in
binary in the range from 0 to 7 and shall indicate the number of DTE
addsesses present in DAL minus | (in order to allow from | to 8 DTE
addresses).

£.53.3.9.6 DTE address lisi (DAL). This list shall consist of up to 8 DTE
addresses, expressed in 8-bit binary representation.

1.5.3.3.10 Optional data length (ODL). This field shali contain the length in bytes of the

1.5.3.3.1

following OD field,
1 Optional data (OD). This variable length field shall contain optional data.

1.5.3.4 MODE S CLEAR CONFIRMATION BY ADLP

1.5.3.4.1

Packet format. The format for this packet shall be as follows:

(1°0]

M SP2 | $T:2 Fl120 0 2 162 SNb CHA AMd AGH

Fields shown in the packet format and not specified in the following paragraphs shall be
set as specified in 1.5.2.1 and 1.5.2.5, This packel shall be processed as specified in 2.3.3.

1.5.3.4.2

15343

1.53.44

15345

1.5.3.4.6

1.534.7

Dara packet type (DP). This field shall be set 1o 0.

MSP packet type (MP). This field shall be sef fo 1.

Supervisory packet (SP). This field shall be set to 1.

Channel number (CH): If a channel number has been allocated during the cail
acceptance phase, then CH shall be sel to that value, otherwise it shall be set
o zevo,

Temporary channel (TC): If a channel number has been allocated during the
call acceptance phase, then TC shall be set to zero, otherwise it shail be set to

the value used in the CALL REQUEST by GDLP.

Supervisory type (ST). This field shall be set to 3.



1.5.3.5 MODE 8§ CLEAR CONFIRMATION BY GDLP

1.5.3.5.1 Packer format. The format for this packet shall be as follows:

ord I up:t sl sT2 Fiti-2 TC2 SN6 cH4 Aud AGS

Fields shown in the packet format and not specified in the following paragraphs shall be
set as specified in 1.5.2.1 and 1,5.2,6. This packet shail be processed as specificd in 2.3.3.

1.5.3.5.2  Data packet type (DP). This field shafl be set to 0.

1.5.3.5.3  MSP packet type (MP). This field shall be set to 1.

1.53.5.4 Supervisory packet (SP). This field shall be sef to 1.

1.5.3.5.5  Channel number (CIf): if a channel number has been atlocated during the call
acceptance phase, then CIi shall be set to that value, otherwise it shall be set
to zero.

1.5.3.5.6  Temparary channel (TC): If a chaymel number has been allocated during the
call acceptance phase, then TC shall be set to zero, otherwise it shall be sef to
the value used in the CALL REQUEST by GDLP.

15357 Supervisory type (ST). This field shall be set 1o 3.

1.5.3.6 MODE S RESET CONFIRMATION

1.5.3.6.1 Packet formai. The format for this packet shali be as follows:

DPA MP:1 SP2 ST2 FILL200r 2 FitL:2 SN:6 CH4 FitL4

Fields shown in the packet format and not specified in the following paragraphs shall be
set as specified in 1.5.2.1, This packet shall be processed as specified in Table 5-14,

1.5.3.6.2 Data packet type (DP}. This field shall be set 10 0.
1.5.3.6.3 MSP packet type (MP). This field shall be set to 1.

1.5.3.6.4 Supervisory packet (SP}. This field shall be set to 2.



1.5.3.6.5 Supervisory type (ST). This field shafl be sef 1o 3.
1.5.3.7 MODE S REJECT

1.5.3.7.1  Packet format. The format for this packet shall be as follows:

DP:1 MP1 SP:2 sT2 582 FILL2:0 ce 2 SN:6 CHA PR4

Fields shown in the packet format and not specified in the following paragraphs shall be
set as specified in 1,5,2.1, This packet shall be processed as specified in 2.3.6.8.

1.5.3.7.2 Data packet type (DP). This field shall be set fo 0,
1.5.3.7.3  MSP packet type (MP). This field shall be set to 1.
153.74  Supervisory packet (SP), This field shall be set to 3.
1.5.3.7.5 Supervisory type (S1). This fleld shall be set to 3.
1.53.7.6 Supervisory subset (S5). This field shail be set to 1.

1.5.3.7.7 Packer receive sequence number (PR}, This field shall be set as specified in
2344,

1.6  XIDCE operation

Note.— The ADCE process within the ADLP acis as a peer process to the GDCE
process in the GDLP.

1.6.1  State transitions. The XDCE shall operate as a State machine. Upon entering a
State, the XDCE shall perform the actions specified in Table 5-14. State transition
and additional action(s) shall be as specified in Table 5-15 through Table 5-22.

Note 1.— The next State transition (if any) that occurs when the XDCE receives a
packet from the peer XDCE is specified by Table 5-15 through Table 5-19. The
sane transitions are defined in Table 5-20 through Table 5-22 when the XDCE
receives a packet from the DCE (via the reformatting process).

Note 2.— The XDCE State hierarchy is the same as for the DCE as presented in
Figure 5-2, except that States v2, v3 and pS are omitfed



1.6.2 DISPOSITION OF PACKETS

1.6.2.1 Upon receipt of a packet from the peer XDCE, the packet shall be forwarded or not
forwarded to the DCE (via the reformatting process) according to the parenthetical
instructions contained in Tables 5-15 to 5-19. If no parenthetical instruction is
listed or if the parenthetical instruction indicates “do not forward” the packet shall
be discarded.

1.6.2.2 Upon receipt of a packet from the DCE (via the reformatting process), the packet
shall be forwarded or not forwarded to the peer XDCE according to the
parenthetical instructions contained in Tables 5 - 20 to 5 - 22, If no parenthetical
instruction is listed or if the parenthetical instruction indicates “do not forward” the
packet shall be discarded.

1.63 SVC CALL SETUP AND CI.LEAR PROCEDURE

1.6.3.1 Setup procedures. Upon receipt of a CALL REQUEST from the DCE or peer
XDCE, the XDILP shall determine if sufficient resources exist to operate the SVC.
'This shall include: sufficient buffer space (refer to 2.2.1.1 for buffer requirements)
and an available p1 State SVC. Upon acceptance of the CALL REQUEST from
the DCE (via the reformatting process), the Mode S CALL REQUEST packet shall
be forwarded to frame processing. Upon acceptance of a Mode § CALL
REQUEST from the peer XDCE (via frame processing), the Mode S CALL
REQUEST shall be sent to the reformatting process.

1.6.3.2 Aborting a call request. If the DTE and/or the peet XDCE aboit a call before they
have received a CALL ACCEPT packet, they shall indicate this condition by
issuing a CLEAR REQUEST packet. Procedures for handling thesc cases shall be
as specificd in Table 2.4-16 and Tabic 2,4-20,

1.6.3.3 VIRTUAL CALL CLEARING

1.6.3.3.1 If the XDCE receives a Mode S CALL REQUEST from the reformatting
process that it cannot support, it shall initiatc a Made 8§ CLEAR REQUEST
packet that is sent (o the DCE (via the reformatting process) for transfer to the
DTE (the DCE thus enters the DCE CLLEAR REQUEST to D'TE State, p7).

1.6.3.3.2 Ifthe XDCE receives a Mode S CALL REQUEST packet from the peer XDCE
(via frame processing) which it cannot support, it shall enter the State p7,



1.6.3.3.3 A means shall be provided to advise the DTE whether an SYC has been cleared
due to the action of the peer DTE or due (o a problem within the sub network
itself.

1.6.3.3.4 The requirement of 1.6.3.3.3 shall be satisfied by setting bit 8 of the cause field
to 1 to indicate that the problem originated in the Mode S sub network and not
inn the DTE. The diagnostic and cause codes shall be set as follows;

{a} no channel number availabie, DC =71, CC = 133;
{b) buffer space not available, DC = 71, CC = 133;
{c) DTE not operational, DC = 162, CC = 14!; and
{d) link failure, DC = 225, CC = 137,

{.6.3.3.5 Ifthe ADLP receives a Mode S ROUTE packet with the IN bit set to ONE, the
ADLP shali perform local initialization by clearing Mode S SYUs associated
with the DTE addresses contained in the ROUTE packet. If the GDLP receives
a scarch request (Table 5-23) from an ADLP, the GDLP shall perform local
initialization by clearing Mode S SVCs associated with that ADLP. Local
initialization shall be accomplished by:

(a) releasing all allocated resources associated with these SVCs
(including the resequencing buffers);

(b) retuniing these SVCs to the ADCE ready State (p1); and

(¢) sending Mode S CLEAR REQUEST packets for these SVCs to the
DCE (via the reformatting process) for transfer to the DTE.

1.6.3.4 Clearr confirmation. When the XDCE reccives a Meode S CLEAR
CONFIRMATION packet, the remaining aHocaled resources to manage the SVC
shall be released (including the resequencing buffers) and the SVC shall be
returned to the pi State. Mode 8 CLEAR CONFIRMATION packets shall not be
(ransferred to the reformatting process.

1.6.3.5 Clear coflision. A clear collision occurs al the XDCE when it receives a Mode S
CLEAR REQUEST packet from the DCE (via the reformatting process) and then
receives @ Mode S CLEAR REQUEST packet from the peer XDCE (or vice versa).
In this event, the XDCE does not expect to receive a Mode S CLEAR
CONFIRMATION packet for this SVC and shall consider the clearing complete.

1.6.3.6 Packel processing. The XDCE shall treat an S-bit sequence of Mode S CALL
REQUEST, CALL ACCEPT and CLEAR REQUEST packets as & single entity.

1.64 DATA TRANSFER AND INTERRUPT FROCEDURES



1.6.4.1 GENERAL PROVISIONS

1.6.4.1.1 Data transfer and inferrupt procedures shafl apply independently to each SVC,
The contents of the user data field shall be passed transparently to the DCE or
to the peer XDCE. Data shall be transferred in the order dictated by the
sequence numbers assigned to the data packets.

1.6.4.1.2 To transfer DATA packets, the SVC shall be in a FLOW CONTROL READY
State (d1). '

1.6.42 MODE S PACKET SIZE

1.6.4.2.1 The maximum size of Mode S packets shall be 152 bytes in the uplink direction
and 160 bytes in the downlink direction for instaliations that have full uplink
and downlink ELM capability. 'The maximum downlink packet size for level
four transponders with less than 16 segment downlink ELM capability shall be
10 bytes times the maximum number of downlink ELM segments that the
transponder specifies in ils data link capability report. If there is no ELM
capability, the maximum Mode S packet size shall be 28 bytes.

1.6.4.2.2 The Mode S sub network shall allow packets of less than the maximum size to
be transferred,

1.6.4.3 FLOW CONTROL WINDOW SIZE

1.6.4.3.1 The flow control window size of the Mode S sub network shall be independent
of that used on the DTE/DCE interface. The Mode S sub network window size
shall be 15 packets in the uplink and downlink directions.

1.6.4.4 SVC FLOW CONTROJ.

1.6.4.4.1 Flow control shall be managed by means of a sequence number for received
packets (PR) and one for packets that have been sent (PS). A sequence number
(PS) shall be assigned for cach Mode S DATA packet generated by the XDLP
for each SVC. The first Mode 8 DATA packet transterred by the XDCE to
frame processing when the SV has just entered the flow control ready State
shall be numbered zero. The first Mode S packet received from the peer XDCE
afler an SVC has just entered the flow control ready State shall be numbered
zero. Subsequent packets shall be numbered consecutively.

1.64.42 A source of Mode 8 DATA packets (the ADCE or GNDCE) shail not send
{without permission from the receiver) niore Mode § DATA packets than
would fill the flow control window. The receiver shall give explicit permission
10 send more packets.



1.6.4.4.3

1.6.4.4.4

1.6.4.4.5

1.6.44.6

1.6.44.7

1.6.4.4.8

1.64.4.9

The permission information shall be in the form of the next expected packet
sequence nuimber and shall be denoted PR. If a receiver wishes to update the
window and it has data to transmit to the sender, a Mode S DATA packet shall
be used for information transfer. If the window must be updated and no data
are to be sent, a Mode S RECEIVE READY (RR) or Mode S RECEIVE NOT
READY (RNR) packet shali be sent. At this point, the “sliding window” shatl
be moved to begin at the new PR value. The XDCE shall now be authorized to
transfer more packets without acknowledgement up to the window iimit,

When the sequence number (PS} of the next Mode S DATA packet to be sent
is in the range PR < PS < PR + 14 (modulo 16), the scquence number shall be
defined to be “in the window” and the XDCE shall be authorized to transmit
the packet. Otherwise, the sequence number (PS) of the packet shall be defined
to be “outside the window” and the XDCE shall not transmit the packet to the
peer XDCE,

When the sequence nuinber (PS) of the packel received is next in sequence and
within the window, the XDCE shall accept this packet, Receipt of a packet with
a PS:

{(z0) outsidc the window; or

{B) out of sequence; or

{c) nol cqual to O for the first data packet after entering FLOW CONTROL
READY State (d1); shall be considered an error (1.6.8).

The receipt of a Mode S DATA packet with a valid PS number (i.e. the next
P8 in scquence) shall cause the lower window PR to be changed to that PS
value plus L. The packet receive sequence number (PR) shail be conveyed to
the originating XDLP by a Mode S DATA, RECEIVE READY, RECEIVE
NOT READY, or REJECT packet. A valid PR value shall be transmitted by
the XDCE to the peer XDCE after the receipt of 8 packets provided that
sufficient buffer space exists to store 1S packets. Incrementing the PR and PS
fields shall be performed using modulo 16 arithmetic,

A copy of a packet shall be retained uniit the user data has been successfully
transferred. Following successfui transfer, the PS value shall be updated.

The PR value for user data shall be updated as soon as the required buffer space
for the window (as determined by flow control management) is available within
the DCE.

Flow control management shall be provided between the DCE and XDCE.

1.6.4.5 INTERRUPT PROCEDURES I'OR SWITCHED VIRTUAL CIRCUITS



1.6.4.5.1 Tfuscrdata is to be sent via the Mode S subnetwork without following the Hlow
control procedures, the interrupt procedures shall be used. The interrupt
procedure shall have no effect on the normal data packet and flow control
procedures, An interrupt packet shall be  delivered to the DTE (ot the
transponder or interrogator interface) at or before the point in the stream of data
at which the interropt was generated. The processing ofa Mode S INTERRUPT
packet shall occur as soon as it is received by the XDCE.

1.6.4.5.2 The XDCE shall treat an S-bit sequence of Mode S INTERRUPT packets as a
single entily.

1.6.4.5.3 Interrupt processing shall have precedence over any other processing for the
SVC occurring at the time of the interrupt.

1.6.4.5.4 The reception of a Mode S INTERRUPT packet before the previous inferrupt
of the SVC has been confirmed (by the receipt of a Mode S INTERRUPT
CONFIRMATION packet) shall be defined as an error. The etror results in a
reset (see Table 5-18).

1.6.5 RECEIVE READY PROCEDURE

1.6.5.1 The Mode 8 RECEIVE READY packet shall be sent if no Mode S DATA packets
(that normally contain the updated PR value) are available for transmittal and it is
necessary lo transfer the latest PR value. It also shall be sent to terminate a receiver
not ready condition.

1.6.5.2 Receipt of the Mode § RECEIVE READY packet by the XDCE shall cause the
XDCE to update its value of PR for the outgoing SVC. It shall not be taken as a
demand for retransmission of packets that have alrcady been transmiticd and are
stitl in the window.

1.6.5.3 Upon receipt of the Mode S RECEIVE READY packet, the XDCE shall go into
the ADLP (GDLP) RECEIVE READY State (g1).

1.6.6 RECEIVE NOT READY PROCEDURE

1.6.6.1 The Mode S RECEIVE NOT READY packet shall be used to indicate a femporary
inability 1o accept additional DATA packets for the given SVC. The Mode S RNR
condition shall be cleared by the receipt of a Mode S RR packet or a Mode S
REJECT packet.



1.6.6.2 When the XDCE receives a Mode S RECEIVE NOT READY packet from the peer

XDCE, it shall update its value of PR for the SYC and stop transmitting Mode S
DATA packets on the SVC to the XDLP. The XDCE shall go into the ADLP(GDLP)
RECEIVE NOT READY State (g2).

1.6.6.3 The XDCE shall transmit a Mode S RECEIVE NOT READY packet to the peer XDDCE

if it is unable 1o reccive from the peer XDCE any more Mode 8 DATA packéts on the
indicated SVC. Under these canditions, the XDCE shall go into the ADCE(GDCE)
RECEIVE NOT READY State (f2).

1.6.7 RESET PROCEDURE

1.6.7.1

1672

168
16.8.1

1682

1.6.8.3

When the XDCE receives a Mode S RESET REQUEST packet from either the peer
XDCE or the DCE (via the reformatting process) or due to an error candition performs
its own reset, the following actions shail be taken:

(@) those Mode S DATA packets that have been transmitted to the peer XDCE shall
be removed from the window;

(b) those Mode S DATA packets that are not transmiited to the peer XDCE but are
contained in an M-bit sequence for which seme packets have been transmitted
shall be deleted from the queve of DATA packets awaiting transmission;

(¢) those Mode S DATA packets received from the peer XDCE that are part of an
incomplete M-bit sequence shall be discarded;

(d) the lower window edge shall be set to 0 and the next packet sent shall have a
sequence number (PS) of 0

(e) any cutstanding Mode S INTERRUPT packets to or from the peer XDCE shall
be left unconfirmed;

() any Mode S INTERRUPT packel awaiting transfer shail be discarded;

(g) data packets awaiting transter shall not be discarded (unless they are part of a
partially transferred M-bit sequence); and

() 1he transition o d1 shall also include a transition 1o i1, j1,f ] and gl.

The reset procedure shall apply to the DATA TRANSFER State (p4). The esror procedure

in Table 5-16 shall be followed. In any other State the reset procedure shall be abandoned.

REJECT PROCEDURE

When the XDCE receives a Mode § DATA packet from the peer XDCE with incorrect
formai or whose packet sequence number (PS) is not within the defined window (Table
5-19) or is out of sequence, it shall discard the received packet and send a Made S
REIJECT packet to the peer XDCE via frame processing. The Mode S REJECT packet
shall indicate a value of PR for which retransmission of the Mode S DATA packets is
to begin, The XDCE shall discard subsequent out-of-sequence Mode S DATA packets
whose receipt occurs while the Mode S REJECT packet response is still outstanding.

When the XDCE receives a Mode S REIECT packet from the peer XDCE, it shall
update its lower window value with the new value of PR and begin to (re)transmit
packets with a sequence number of PR.

Reject indications shall not be transferred to the DCE. If the ISO 8208 interface supports
the reject procedures, the reject indications occurring on the 1ISO 8208 interface shall
not be transfeired between the DCE and the XDCL,



1.6.9 PACKET RESEQUENCING AND DUPLICATE SUPPRESSION

1.6.9.1 Resequencing. Resequencing shall be performed independently for the uplink and

downlink transfers of each Mode S SVC. The following variables and parameters

shall be used:

SNR A 6-bit variable indicating the sequence number of a received packet on a
specific SVC. It is contained in the SN field of the packet (1.5.2.1.1.7).

NESN The next expected sequence number following a series of consecutive
sequence numbers,

HSNR The highest value of SNR in the resequencing window.

Tq

Resequencing timers (sec Tables 5-1 and 5-13) associated with a specific SVC.,

All operations involving the sequence nuniber (SN) shall be performed modulo 64.

1692

1.69.3

1694
1.6.94.1

16942

1695

1695.1

16652

16953

Duplication window. The range of SNR values between NESN - 32 and NESN - |
inclusive shall be denoted the duplication window.

Resequencing window, The range of SNR values between NESN + 1 and NESN +
31 inclusive shall be denoted the resequencing window. Received packets with a
sequence number value in this range shall be stored in the resequencing window in
sequence number order.

TRANSMISSION FUNCTIONS

For each SVC, the first packet sent to establish a connection (the first Mode S CALL
REQUEST or first Mode S CALL ACCEPT packet) shall cause the value of the SN
field to be initialized to zero. The value of the SN field shall be incremented after
the transmission {or retransmission) of each packet.

The maximum number of unacknowledged scquence numbers shall be 32 conscentive
SN numbers. Should this condition be reached, then it shall be freated as an error
and the channel cleared.

RECEIVE FUNCTIONS

Resequencing. The rescquencing algorithm shall maintain the variables HSNR and
NESN for each SVC. NESN shall be initialized to O for all SVCs and shall be reset
to 0 when the SVC re-enters the channel number pool (1.5.1.2).

Processing of packets within the duplication window, If a packet is received with a
sequence nuntber value within the duplication window, the packet shall be discarded,

Processing of packets within the resequencing window. If a packet is received with a
sequence number within the resequencing window, it shall be discarded as a duplicate
if a packetl with the same sequence number has aiready been received and stored in
the resequencing window. Othersise, the packet shall be stored in the resequencing
window, Then, if no Tq timers are running, HSNR shall be set to the valuc of SNR
for this packet and a Tq timer shall be started with its initial value (Tables 5-1 and
5-13), If at least one Tq timer is running, and SNR is not in the window between
NESN and HSNR + [ inclusive, a new Ty timer shall be siarted and the value of
HSNR shall be updated. If at least one Tq timer is running, and SNR for this packet
is equal to HSNR + 1, the value of HSNR shall be updated.



1.6.9.54. Release of packets to the XDCE. If a packet is received with a sequence number
equal 1o NESN, the following procedure shall be applied:
(@) the packet and any packets already stored in the tesequencing window up te
the next missing sequence number shall be passed to the XDCE;
() NESN shali be set to 1 + the value of the sequence number of the last packet

passed to the XDCE, and
(c) the Tq timer associated with any of the released packets shall be stopped.
1.69.6 Tq timer expiration. I a'Tq timer expires, the following procedure shall be applied:

(@) NESN shall be incremented nntil the next missing sequence numbey is detected
after that of the packet associated with the {'q timer that has expired;

(b}  any stored packets with sequence numbers that are no Jonger in the resequencing
window shall be forwarded to the XDCE except that an incomplete S-bit
sequence shall be discarded; and

(¢) the Tq timer associated with any released packets shall be stopped.

1.7 Mode S specific services processing

Mode 8 specific services shall be processed by an entity in the XDLP termed the Mode
S specific services entity (SSE). Transponder registers shall be used to convey the information
specified in Table 5-24, The data structuring of the registers in Table 5-24 shall be
implemented in such a way that interoperability is ensured.

Note 1.— The data formats and protocols for messages transferred via Mode S specific
services are specified in the Technical Provisions for Mode S Services and Extended Squiiter
(Doc 9871) {in preparation),

Note 2.— Uniform implementation of the data formais and protocols for messages
transferred via Made S specific services will ensure interoperability.

Note 3.— This section describes the processing of control and message data received from
the Mode § specific services interface.

Nate 4.— Control data consists of information permitting the determination of, for example,
message tength, BDS cede used to access the date format for a particular register, and
aircraft address.

171 ADLP PROCESSING
1.7.1.1 DOWNLINK PROCESSING

1.7.1.1.1 Specific services capability, The ADLP shafl be capable of receiving control and message
data from the Mode S specific services interface(s) and sending delivery notices to
this interface. The contro! data shall be processed to determine the protocol type and
the length of the message data. When the message or control data provided at this
interface are erroneous (i.e. incomplete, invalid or inconsistent), the ADLP shall
discard the message and deliver an error report at the intexface,

Note. — The diagnostic content and error reporting mechanism ave a local issue.
[.7.1.1.2 Broadeast processing. The control and message data shall be used to format the
Comm-B broadcast message as specified in 1,7.5 and transferred to the transponder.



1.7.1.1.3 GICB processing. The 8-bit BDS code shall be determined from the control data.
The 7-byte register content shall be extracted from the received message data. The
register content shall be transferred to the transponder, along with an indication of
the specified register number. A request to address one of the air-initiated Comm-B
registers of the airborne collision avoidance system {ACAS) active resolution advisories
register shall be discarded. The assigninent of registers shail be as specified in Table
5-24.

1.7.1.1.4 MSP processing

1.7.1.1 4.1 The MSP message length, channel number (M/CH} (1.7.3.1.3) and optionally
the interrogator identifier (1T} code shall be determined from the control
data. The MSP message content shall be extracted from the received message
data. If the message length is 26 bytes or less, the SSE shall format an
air-initiated Comm-B message (1.7.1.1.4.2) {or transfer to the transponder
using the short form MSP packet (1.7.3.1). It the message length is 27 to
159 bytes and the transponder has adequate downlink ELM capability, the
SSE shall format an ELM message for transfer using the short form MSP
packet. If the message length is 27 to 159 bytes and the transponder has
a limited downlink ELM capability, the SSE shall format multiple long
form MSP packets (1.7.3.2) using ELM messages, as required utilizing
the L-bit and M/SN fields for association of the packets. If the message
length is 27 to 159 bytes and the transponder does not have downlink EI.M
capability, the SSE shall format multiple long form MSP packets (1.7.3.2)
using air initiated Comm-B messages, as required utilizing the 1.-bit and
M/SN fields for association of the packets. Different frame types shall
never be used in the delivery of an MSP message. Messages longer than
159 bytes shall be discarded. The assignment of downlink MSP channel
numbers shall be as specified in Table 5-23,

1,7.1.1.4.2 Foran MSP, arequest to send a packet shall cause the packet to be multisite-
directed to the interrogator which I code is specified in control data. If no
I code is specified, the packet shall be dewnlinked using the air-initiated
protacol. A message delivery notice for this packet shail be provided to the
Mode 8 specific interface when the corresponding close-out(s) have been
received from the transponder. If a close-out has not been received from
the transponder in Tz seconds, as specified in Table 5-1, the MSP packet
shall be discarded. This shall include the cancellation in the transponder
of any frames associated with this packet, A delivery failure notice for
this message shall be provided to the Mode S specific services interface,

1.7.1.2 UPLINK PROCESSING

Note.— This section describes the processing of Mode S specific services messages
received from the transponder. '

17.1.2.0 Specific services capability. The ADLP shall be capable of receiving Mode S specific
services messages from the transponder via frame processing, The ADLP shall be
capable of delivering the messages and the associated control data at the specific
services interface. When the resources allocated at this interface are insufficient to
accammodate the output data, the ADLP shall discard the message and deliver an
error report at this interface, '



Note.— The diagnostic content and the error reporting mechanism are a local issue.
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Broadcast processing . It the received message is a broadcast Comm-A, as indicated
by control data received over the transponder/ADLP interface, the broadcast 1D and
user data (1.7.5) shall be forwarded to the Mode S specific services interface (1.3.2.1)
along with the control data that identifies this as a broadcast message. The assignment
of uplink broadcast identifier numbers shatl be as specified in ‘lable 5-23.

MSP processing 1f the received message is an MSP, as indicated by the packet format
header (1.7,3}, the user data field of the received MSP packet shall be forwarded
to the Mode S specific services interface (1.3.2.1) together with the MST channel
number {M/CH), the IIS subfield (1.2.1.1.1) together with control data that identifies
this as an MSP message. L-bit processing shall be performed as specified in 1.7 4,
The assignment of uplink MSP channel numbers shall be as specified in Table 5-25,

GDLP PROCESSING
UPLINK PROCESSING

Specific services capability. The GDI.P shall be capable of receiving contro} and
message data from the Mode S specific services interface(s) (1.3.2.2) and sending
delivery notices to the interface(s). The controf data shall be processed to determine
the protocol type and the length of the message data.

Broadcast processing. The GDLP shall determine the interrogator(s), broadcast
azimuths and scaa times from the control data and format the broadcast message
for transier to the interrogator(s) as specified in 1.7.5.

GICB processing. The GDLP shall determine the register number and the aircraft
address from the control data. The aircraft address and BDS code shall be passed to
the intervogator as a request for a ground-initiated Comm-B,

MSP processing. The GDLP shall extract from the control data the message length,
the MSP channel number (M/CH) and the aircratt address, and obtain the message
content from the message data. If the message fength is 27 bytes or less, the SSH
shall format a Comim-A message for transfer to the interrogator using the short form
MSP packet (1.7.3.1). If the message length is 28 to 151 bytes and the {ransponder
has uplink ELLM capability, the SSE shall format an ELM message for transfer to
the interrogator using the short form MSP packet. If the message length is 28 to {51
bytes and the transponder does not have uplink ELM capability, the SSE shail format
multiple Iong form MSP packets (1.7.3.2) utilizing the L-bit and the M/SN fields for
association of the packets. Messages longer than 151 bytes shall be discarded. The
interrogator shall provide a delivery notice to the Mode S specific services intexface(s)
indicating successful or unsuccessful delivery, for each uplinked packet,

DOWNLINK PROCESSING

Specific services capability. The GDLP shall be capable of receiving Mode S specific
services messages from the interrogator via frame processing.
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Broadcast processing. If the received message is a broadcast Comm-B, as indicated

by the interrogator/GDLP interface, the GDLP shall:

(@) generate control data indicating the presence of a broadcast message and the
24-bit address of the aircraft from which the message was received;

(b) append the 7-bytec MB field of the broadcast Comm-B; and

{c) forward this data to the Mode S specific services interface(s) (1.3.2.2).

GICB processing. H the received message is a GICB, as indicated by the interrogator/

GDLP interface, the GDLP shall:

{a) generate control data indicating the presence of a GICB message, the register
number and the 24-bit address of the aircraft from which the message was received;

(b) append the 7-byte MB field of the GICB; and

(c) forward this data to the Mode S specific services interface(s) {(1.3.2.2).

MSP processing. If the received message is an MSP as indicated by the packet format

header (1.7.3), the GDLP shall:

{a) generate control data indicating the transfer of an MSP, the length of the message,
the MSP channel number (M/CH) and the 24-bit address of the aircraft fro which
the message was received;

(&) append the user data field of the received MSP packet; and

(¢) forward this data to the Mode § specific services interface(s) (1.3.2.2). L-bit
processing shall be performed as specified in 1.7.4.

1.7.3 MSP PACKET FORMATS

1.7.3.1 Short form MSP packet. The format for this packet shall be as follows:

DP:1 MP:1 M/CH:6 FILL1:0 or 6 UD:v
1.7.3.1.1 Data packet type {(DP). This field shall be set to 0,
1.7.3.1.2 MSP packet type (MP), This field shall be set to 0,
1.7.3.1.3 MSP channel number {M/CH). The field shall be set o the channel number derived
from the SSE control data.
1.7.3.1.4 Fill field (FILLL:0 or 6). The fill length shall be 6 bits for a downlink SLM frame.
Otherwise the fill length shall be 0.
1.7.3.1.5 User data (UD). The uscr data field shall contain message data received from the
Mode S specific services interface (1.3.2.2).
1,732 Long form MSP packel. The format for this packet shall be as follows:
DP:1 | MP:1 SP:t |L:1 {M/SN:3  jFILL2:GOR2 M/CH:6 UD:v

Fields shown in the packet format and not specified in the following paragraphs shall be set
as specified in 1.5.2.1 and 1.7.3.1



[.7.3.3 Data packet type (DP). This field shall be set to 0.
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MSP packet type (MP). This field shall be set to 1.
Supervisory packet (SP). This field shall be set to 0,

L field (L). A value of | shall indicate that the packet is part of an L-bit sequg@be wilh
more packets in the sequence to follow. A value of 0 shall indicate that the sequence
ends with this packet.

MSP sequence number field (M/SN). This field shall be used to detect duplication in
the delivery of L-bit sequences. The first packet in an L-bit sequence shall be assigned a
sequence number of 0. Subsequent packets shall be nambered sequentially, A packet
received with the same sequence number as the previously received packet shall be
discarded.

L-bit processing, L-bit processing shall be performed only on the long form MSP
packet and shall be performed as specified for M-bit processing (1.5.1 4.1) except
as specified in the following pacagraphs.

Upon receipt of a long form MSP packet, the XDLP shall construct the user data

field by:

(ay verifying that the packet order is correct using the M/SN field (1,7.3.2);

(by assuming that the user data ficld in the MSP packet is the largest number of
integral bytes that is contained within the frame;

(¢) associating cach user data field in an MSP packet received with a previous user
data field in an MSP packet that has an L-bit value of }; and

Note.— Truncation of the user data field is not permitted as this is ireated as an
error condition.
(dy ifanerrorisdetected inthe processing of an MSP packet, the packet shall be discarded.

In the processing of an L-bif sequence, the XDLP shall discard any MSP packets that
have duplicate M/SN values. The XDLP shall discard the entire L-bit sequence if a
leng form MSP packet is determined to be missing by vse of the M/SN field.

The packets associated with any L-bit sequence whose reasseinbly is not completed
in Tm seconds (Tables 5-1 and 5-13) shall be discarded.

BROADCAST F'ORMAT

Uplink broadcast. The format of the broadcast Comm-A shall be as follows; The 83-bit
uplink broadcast shall be inserled in an uplink Comm-A frame. The MA field of the
Comm-A frame shall contain the broadcast identifier specified in Table 5-23 in the
first 8 bits, followed by the first 48 user data bits of the broadcast message. The last
27 user data bits of the broadcast message shall be placed iz the 27 bits immediately
following the UF ficld of the Comm-A frame.

Downlink broadcast. The format of broadcast Comm-B shall be as foliows: The 56-
bit downlink broadcast message shall be inserted in the MB field of the broadcast
Comm-R. The MB ficld shall contain the broadcast identifier specified in Table 5-23
in the fixst 8 bits, followed by the 48 user data bits.
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Mode S sub-network management
INTERROGATOR I.INK DETERMINATION FUNCTION

Note.— The ADLP interrogator link determination function selects the If code of the
Mode § intervogaitor through which a Mode S sub-network packet may be routed to
the desired destination growund DTE.

I code-DTE address correlation. The ADLP shall construct and manage a Mode
S interrogator-data terminal equipment (DTE) cross-reference table whose entries
arc Mode S interrogator identifier (II) codes and ground DTE addresses associated
with the ground ATN routers or other ground DTEs, Bach entry of the 1l code-DTE
cross-reference table shall consist of the 4-bit Mode S 1T code and the 8-bit binary
representation of the ground DTE.

Note 1— Dute 1o the requirement for non-ambiguous addresses, @ DTE address also
wuniguely identifies a GDLP.

Note 2— An ATN router may have more than one ground DTE address.

Protocol. The following procedures shall be used:

when the GDLP initially detects the presence of an aircrafl, or detects contact with a
currently acquired aircraft through an interrogator with a new II code, the appropriate
fields of the DATA LINK CAPABILITY report shall be examined to determine if, and
to whai level, the aireraft has the capability to participate in a data exchange. After
positive determination of data link capability, the GDLP shall uplink one or more
Mode S ROUTE packets as specified in 1.5.3.3. This information shall relate the
Mode S 11 code with the ground DTE addresses accessible through that interrogator.
The ADLP shall update the II code-DTE cross-reference table and then discard the
Mode S ROUTE packet(s);

a 11 caode-DTE cross-reference table entry shall be deleted when commanded by a
Maode S ROUTE packet or when the ADLP recognizes that the transponder has not
been selectively interrogated by a Mode S interrogator with a given II code for Ts
seconds by monitoring the 1S subfield in Mode S surveillance or Comm-A interrogations
(Table 5-1);

when the GDLP determines that modification is required to the Mode S interrogator
assignment, it shall transfer one or more Mode S ROUTE packets to the ADLP, The
update information contained in the Mode § ROUTE packet shall be used by the ADLP
to modify its cross-reference table, Additions shalt be processed before deletions;
when the GDLP sends the initial ROUTE packet after acquisition of a Mode § data
link-equipped aircraft, the IN bit shall be set to ONE, This value shall cause the ADLP
to perform the procedures as specified in 1.6.3.3.3. Otherwise, the IN bit shall be set
to ZERC;

when thie ADLP is initialized (e.g. after a power-up procedure), the ADLP shall issue
a search request by sending a broadcast Comm-B message with broadcast identifier
equal to 235 (FF16, as specified in Table 5-23) and the remaining 6 bytes anused, On
receipt of a search request, a GDLP shall respond with one or more Mode S ROUTE
packets, clear all SVCs associated with the ADLP, as specified in 1.6.3.3, and discard
the search request. This shall cause the ADLP to initialize the II code-DTE cross-
reference table; and
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on receipt of an update request (Table 5-23), a GDLP shall respond with one or more
Mode S ROUTE packets and discard the update request. This shall cause the ADLP
to update the II code-DTE cross-reference tabie,

Note.— The update request imay be used by the ADLP under exceptional circunistances
{e.g.changeover to stundby unit) to verify the contenits of its I code DTE cross reference
fable,

PROCEDURES FOR DOWNLINKING MODE S PACKETS
When the ADLP has a packet to downlink, the following procedures shall apply:

CALLREQUEST packet, If the packet to be transferred is a Mode S CALLREQUEST,
the ground DTE address field shall be examined and shall be associated with a
connected Mode § inteirogator using the II code-DTE cross reference table. The
packet shall be downlinked using the multisite-directed protocol. A request to transfer
a packet tc a DTE address not in the cross-reference table shall result in the action
specified in 1.6.3.3.1; and

Other SVC packets. For an SVC, a request to send a packet to a ground DTE shall
cause the packet 1o be muitisite directed to the last Mode S interrogator used to
successfully transfer (uplink or downlink) a packet to that DTE, provided that this
Mode S interrogator is currently in the 1I code-DTE cross-reference table, Otherwise,
an SVC packet shall be downlinked using the multisite-ditected protocol to any
other Mode S interrogator associated with the specified ground D'F address. Level
5 transponders shall be permitted to use additional interrogators for downlink transfer
as indicated in the 1T code-DTE cross-reference table.

A downlink frame transfer shall be defined to be successful if its Comm-B ot ELM
closc-ont is received from the transponder within Tz seconds as specified in Table
5-1, If the attempt is not successful and an SVC packet is to be sent, the Il code-DTE
cross-reference table shall be examined for another entry with the same called
ground DTE address and a different Mode S 11 code. The procedure shall be retried
using the multisite-directed protocol with the new Mode S interrogator. If there are
no entries for the required called DTE, or all entries result in a failed attempt, a link
failure shall be declared (1.8.3.1).

SUPPORT FOR THE DTE(S)

GDLP connectivity reporting. The GDLP shall notify the ground DTE(s) of the availability
of a Mode S data link-equipped aircraft {“join event”), The GDI P shall also inform
the ground DTEs when such an aireraft is no lofiger in contact via that GDLP (“leave
event’), The GDLP shall provide for notification (on request) of all Mode S data link
equipped aircraft cmrently in contact with that GDLP. The notifications shall provide
the ground ATN router with the sub-network point of attachment (SNPA) address of the
mobile ATN router, with the position of the aircraft and quality of service as optional
parameters, The SNPA of the mobile ATN router shall be the DTE address formed by
the aircraft address and a sub-address of 0 {1.3.1.3.2).
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ADLP conncecetivity reporting. The ADLP shall notify all aivcraft DTEs whenever the
last remaining entry for a ground DTE is deleted from the 1l code-DTE cross-reference
table {1.8.1.1). This notification shall include the address of this DTI:,

Communications requirements, The mechanism for communication of changes in
subnetwork connectivity shall be a confirmed service, such as the join/leave events
that ailow notification of the connectivity status,

ERROR PROCEDURES

Link faiture. The failure to deliver a packet to the referenced XDLP after an attempt
has been made to deliver this packet via all available interrogators shatl be deciared
to be a link level failure. For an SYC, the XDCE shalil enter the State pl and relcase
all resources associated with that channel. This shall include the cancellation in the
transponder of any frames associated with this SVC. A Mode § CILEAR REQUEST
packet shall be sent to the DCE via the reformatting process and shall be forwarded
by the DCE as an ISO 8208 packet to the local DTE as described in 1.6.3.3. On the
aireraft side, the channet shall not be returned to the ADCE channel pool, i.e. does not
return to the State pl, until Tt seconds after the link failure has been declared (Table
5-1).

ACTIVE CHANNEL DETERMINATION

1.8.3.2.1 Procedure for di Staie. The XDLP shall monitor the activity of all SVCs, not in a

READY State (pl). If an SVC is in the (XDCE) FLOW CONTROL READY State
{d1) for more than Tx seconds (the active channel timer, Tables 5-1 and 5-13) without
sending a Mode S RR, RNR, DATA, or REJECT packet, theri:

{a) if the last packet sent was a Mode S REJECT packet to which a response has
not been received, then the XDILP shall resend that packet; and

{tn otherwise, the XDLP shall send a Mode § RR or RNR packet as appropriate to
the peer XDILP,

1.8.3.2.2 Procedure for other States. if an XDCE SVC is in the p2, p3, p6, p7, d2 or d3 State

for more than Tx scconds, the link failure procedure of §.8.3.1 shall be performed.

1.8.3.2.3 Link failure shall be declared if either a failure to deliver, or a failure to receive,

1.9

1.10
1.10.1

1.10.2

keep-alive packets has occeurred. In which case the channel shall be cleared.,
The data link capability report

The data link capability report shall be as specified in the Civil Aviation (strveillance
and collision avoidance system) Regulations,

System timers
The values for timers shall conform to the values given in Tables 5-1 and 5-13.

Tolerance for alt timers shall be plus or minus one per cent.



1.10.3 Resolution for atl timers shall be one second.

[.11 Systemn requirements

1.11.1  Data integrity. The maximum bit error rates for data presented at the ADLP/transponder
interface or the GDLP/intervagator intexface measured at the local DTE/XDLP interface
(and vice versa) shal! not exceed 10-9 for undetected errors and 10-7 for detecied
errors.

Note.—— The maximum errvor rate includes all errors resulting from data transfers
across the interfaces and from XDLP internaf operation.

1.112  TIMING

1.11.2.1 ADLP timing. ADLP operatiotis shall not take longer than 0.25 seconds for regulat
traffic and 0.125 seconds for interrupt traffic, This interval shall be defined as follows:

(@)

)

{c)

()

Transponders with downlink ELM capability. The time that the final bit of a
128-byte data packet is presented to the DCE for downlink transfer to the time
that the final bit of the first encapsulating frame is available for delivery to the
transponder;

Transponders with Conmn-B capability. The time that the final bit of a user data
field of 24 bytes is presented to the DCE for downlink transfer to the time Hat
the final bit of the last of the four Comm-B segments that formns the frame en-
capsulating the user data is available for delivery to the transponder;

Transponders with uplink ELM capabiliry. The time that the final bit of the last
segment of an EL.M of 14 Comm-C segments that contains a user data field of 128
bytes is received by the ADLP to the time that the final bit of the corresponding
packet is available for delivery to the DTE; and

Transponders with Comun-A capability. The time that the final bit of the last
segment of four linked Comm-A segments that contains a user data field of 25
bytes is received by the ADLP to the time that the final bit of the corresponding
packet is available for delivery to the DTE.



1.11.2.2 GDLP TIMING

The total time delay across the GDLP, exclusive of transmission delay, shall not
be greater than 0.125 seconds,

11123 Interface rate. The physical interface between the ADLP and the
transponder shall have a minimum bit rate of 100 kilobits per second.

ForDl=1
TMS

17 21 23 29 27 20 3a

[ s | MBS | MES | LoS [ RSS SPAREI LAS |

20 22 25 28 22
ForDi=7
THS
17 21 25 26 27 |» 30
| s I RRS ]SFAREI Los |SPARE smasl LAS |
20 24 28 2

Figure 5-1, The SD field structure
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TABLES

Timer name Timer tabel Neminal value
Channel retirement Iy 600 =
Active channel-ADIP Ix 420
Interrogator interrogation Is 60s
Infervogator link Iz s
Link frame cancellation Te 603
L-bit delivery-ADLP Tin 1208
Packet resequencing and S-bit delivery Ty 60 s

Table 5-1. ADLP Mede S subnetwork tiiners

DCE state State definition Action that skall ba taken when emtering the stale

r PACKET LEVEL READY Return all SVCs to the pl state (seopl state explanation).

2 DTE RESTART REQUEST Rehun each SVC 1o the pl state (see pi state explmstion). Issus 2a RESTART
CONFIRMATION io the DTE.

3 DCE RESTART REQUEST Tssue & RESTART REQUEST (o the DTE. Unless entered via the 72 siate, send s RESTART
REQUEST to the reformatting process.

2 READY Release all resonnces nssigned to SVC. Break the comespondence between the DTE/DCE SVC
and the ADCHODCE SVC (the ADCE/GDCE SVC may not yed be in the pl state).

pl DIE CALL REQUEST Delermine if sufficient 12sources exidl to sugport request; if so, allocats resonrces and forward
CALL REQUEST packei to reformatling process; if nol, enter DCE CLEAR REQUEST to DTE
state (p7). Delermination of sesowzces and atlocation is nd defined in ISO 8208.

p3 DCE CALL REQUEST Deterntine if sufficient resoimrces exist ko sipport requieat; if so atfecate resowmoes and fonvard
CALL REQUEST packet ta DTE; if nat, sexx] a C1LEAR REQUEST packet to the reformatiing
process. Determination of resources and aifocation is as defined in ISCG 8208.

pi DATA TRANSFER No action.

P CALL COLLISION Reassign outgoing cafl to another SVC (ibe DTE in its caif collision state ignores the incoming
call) and enter the DCE CALL REQUEST stzte (p3) for that new SVC. Enter the p2 stale to
peocess the CALL REQUEBST from the DYE.

pé DAE CLEAR REQUEST Release all resources assigned {o SV, send a CLEAR CONFERMATION packet to the DTE
andenler pl stale.

1 DCECLEAR REQUEST to DTE Fonward CLEAR REQUEST packed to DTE.

dl FLOW CONTROL READY No wetion.

£ DTE RESET REQUEST Remove DATA packets ransnutted to DTE from window; discard any DATA packets that
rejrezent partially transmitted M-bit sequences and discard any INTERRUPT packet awaiting
transfer 1o the DTE; reset ali window counlers to &; sed any limers and ret ission § ters
relating 1o DATA and INTERRUPT transfer to their initial valoe, Sead RESET
CONFIRMATION packet to DTE. Returm SVC lo @} state.

3 DCE RESET REQUEST 10 DTE Remove DATA packets tmnsmitted lo DTE fom window; discard amy DATA packets that

tapresent partiatly tranemitted M-bit sequences and digcard any INTERRURT packet awaiting
transfer to the DTE; reset all window counless to 0; set any timers and retransmission prrumeters]
relatng to DATA and INTERRUPT transfes to thelr initial valoe. Forwvard RESET REQUEST
packet to DTE.




DCE state Stale definition Aciion that shall ba laken when entgring the state

it  DTEINTERRUPTREADY No nctiot.
i2 DIE INTERRUPT SENT Forwvazd INTERRUPT packed receivad from DIE to rfornuatting process.
A DCEINTFRRUPT READY No action.
R BCE INTERRUPT SENT Fonvvard INTERRUPT packel received from reformating process to DTE.
Fi] DCE RECEIVE READY No action.
n DCERECEIVE NOT READY No action.
gt  DIERECEIVEREADY No action.
g}  DTERECEIVENOT READY No action.

Table 5-2, DCE actions at state transition




SCHEDULE 3
(Regulation 51(b})
1. DCE AND XDCE STATE TABLES

1.1 Civil Aviation Authority of Botswana (CAAB) table requiremients. The DCE and
XDCE shatl function as specified in Tables 5-3 to 5-22, CAA-U Tables 5-15 through
5-22 shall be applied to:

{a) ADLP CAA-U transitions when the XDCE or XDLP terms in parenthesis are
omitted; and

{8) GDLP State transitions when the terms in parenthesis are used and the XDCE
or XDLP preceding them are omitled.

1.2 Diagnostic und cause codes. The table entries for certain conditions indicate a
diagnostic code that shall be included in the packet generated when entering the State
indicated. The term, “D =, shall define the diagnostic code. When “A = DIAG, 7, the
action taken shall be to generate an [SO 8208 DIAGNOSTIC packet and transfer it
to the DTE; the diagnostic code indicated shall define the entry in the diagnostic field
of the packet. The cause field shall be set as specified in 1.6.3.3. The reset cause field
shall be set as specified in ISO 8208,

Note 1.— The tables provided below specify Stute requivements in the following order:

5-3 DCE special cases

5-4 DTE effect on DCE restart States

5-5 DTE effect on DCE call setup and clearing States
5-6 DTE effect on DCE reset States

3-7 DTE effect on DCE interrupt transfer States

5-8 DTE effect on DCE flow control transfer States
5-9 XDCE effect on DCE restart States

5-10 XDCE effect on DCE call setup and clearing States

5-11 XDCE effect on DCE reset States

5-12 XDCE effect on DCE interrupt transfer States

5-15 GDLP (ADLP) effect on ADCE (GDCE) packet laver ready States
5-i6 GDLP (ADLP) effect on ADCE (GDCE) call setup and clearing States
5-17 GDLP (ADLP) effect on ADCE (GDCE) reset Stares

5-i8 GDLP (ADLP) effect on ADCE (GDCE) interrupt transfer States
5-18 GDLP (ADLP) effect on ADCE (GDCE) flow control transfer States
5-20 DCE effect ont ADCE (GDCE) call setup and clearing States

3-21 DCE effect on ADCE (GDCE) reset States

5-22 DCE effect on ADCE (GDCE) interrupt transfer States



Note 2— All tables specify both ADLP and GDLPF actions,
Note 3. — Within the Mode S subnetwork, States p6 and d2 are transient States.

Note 4. — References to “notes” in the State tables refer to table-specific notes that
Jollow each State table.

Note 5. — All diagnostic and cause codes are interpreted as decimal numbers.

Note 6. — An SVC between an ADCE and a GDCE may be identified by a temporary
andfor permanent channel number, as defined in 1,5.1.2,

Table 5-3. DCE speeial cases

: DCE special coses
Received from DIE Any state
Any packet fess than 2 bytes in length (including a valid dafa link leve} fame containing no packef) A=DIAG
D=18
Any packet with an imvalid general format identifier A=DIAG
D=40
Any packet with & valid general format identifier and an assigned Jogical channel identifier (includes a See Table 54

logical channet identifier o 0)




Table 5-4. DTE effect on DCE vestart states

NOTES:

Ne action is token within the XMode S subnefwork.

bt S

combination cannot gocuy.

6. Theervor procedure consists of entermg tha 13 state, and sending a RESTART REQUEST to tha reformatting process.

DCE 1estart states (see Noie 5)
PACKET LEVEL DTE RESTART ' DCERESTART
READY (see Note 1) REQUEST REQUEST
Packet received from DTE rl 12 73
Packets having a pscket type identifier shorter than 1 byte and See Table 5-3 A=ERROR e A=DISCARD
Togical chamnel identifier not equal t6 0 =r3
D=38
(see Note 4)
Any packel, except RESTART, REGISTRATION (if supported) A=DIAG A=DIG A=DIAG
with & logical channet ideatifier of ¢ D=36 D=36 D=36
-1 Patketwith a packet type idenfifier which is undefined or not See Table 5-3 A=ERRCR A=DISCARD
jsupported by DCE 5=
D=3
(see Nole 4)
RESTART REQUEST, RESTART CONFIRMATION, See Tubls 5-5 A=ERRGR A=DISCARD
ot REGISTRATION (if supported) packet wilh a bogical channel 5=
identifier unequdl to 0 D=4l
{see Nole 4)
RESTART REQUEST A=NORMAL A=DISCARD A=NCRMAL
{forward) S=plordl
S=r2 {see Note 2)
RESTART CONFIRMATION A=ERROR A=ERROR A=NORMAL
§=3 S=r3 S=pi or dl
D=1? D=18 (see Note 2)
(see Nota 6) (see Note 4)
RESTART REQUEST OR RESTART CONFIRMATION packet A=DUG A=DISCARD A=ERROR
wvith a fornaat error D=138,39, 81 or 82 D=38,39,81 or 82
REGISTRATION REQVEST o1 REGISTRATION A=NORMAL A=NORMAL A=NORMAL
CONFIRMATION packets (see Note 3)
REGISTRATION REQUEST oy REGISTRATION A=DIAG A=ERROR A=ERROR
CONFIRMATION packet with a format eror DP=3%, 39,81 or 82 $=r3 D=318, 39, B} or 82
(see Note 3) D=38, 39,81 or 82
(see Note 4)
| Call setup, call clearing, DATA, inteript, flow control, or resat Sea Tablo 3-3 A~ERROR A=DISCARD
i packet S=13
e D=18

1. Tha Mode S subnetwork has no rastart states. Recoipt of a RESTART REQUEST causes tha DCE fo respond with @ RESTART CONFIRMATION. The
RESTART REQUEST packet is forwardad to the reformatiing process, which issuss clear reguests for all SVCs associnted with the DITE. Ths DCE
enters the 13 state only as a result of m: evror deiected on the DYE/DCE interface.
The SVC chmnsls are returned (o stata pl, the permmiant virtual circuits (FVC} chonnels are retumed to state ).
The use of the ragistration facilify Is optionat on the DTE/DCE interface.

Table entries are defined as follows: A = aclon to be taken, S = the state to be entered, D = the diagnestic cods to be used in packets generated as a
reswlt of this actton, DISCARD indicates that the received packet is t0 be clearad for the XDLP buffers, and INVALID indicates that the packet/state




Table §-4. DTE effect on DCE restart states

DCE call setup and clearing states (see Note 5}

CALL
COLLISION DCE CLEAR
DTE CALL DCECALL DATA p3 DTE CLEAR REQUEST lo
Packet received from READY REQUEST REQUEST TRANSFER {see Notes | REQUEST DIE
DTE »l » FX] » and 4) 26 p?
Packets having a packet A=ERROR A=ERRGR A=ERROR See Table 5-6 A=ERROR A=ERROR A=DISCARD
type identifier shorler S=p7 S=p3 §=p1 S=p1 §=p7
than | byle D=38 D=38 D=38 D=38 D=38
{tee Note 2} (see Note 2) {see Note 2) (see Note 2)
Packets baviog & packet A=ERROR A=ERROR A=ERROR See Table 5-6 A=ERROR A=ERRCR A=DISCARD
type identifier which js S=p7 S=p7 s=p1 S=p7 $=p7
undefined ar not D=33 D=33 D=33 D=33 D=33
supported by DCE {sce Note 2) (see Note 2) {see Note 2) {see Note 2)
RESTART REQUEST, A=ERROR A=ERROR A=ERROR See Tabla 3-6 A=ERROR A=ERRCR A=DISCARD
RESTART §=p7 §=p7 $=p1 §=p? S=p7
CONFIRMATION ur D=41 D=41 D=4} D=41 D=41
REGISTRATION {sen Mote 2) (see Note 2) (see Note 2) (see Nole 2)
packet with Jogicat
channel identifier
unequai to 0
CALL REQUEST A=NORMAL A=ERROR A=NORAMAL A=ERROR A=ERROR A=ERROR A=DISCARD
S=p2 S=pi S=p5 S=p? S=p1 S=p?
{forwaxd) D=1 D=1} D=4 D=25
{see Note 2) {see Note 2} {see Note 2) (see Note 2)
CALL ACCEPT A=ERROR A=ERROR A=NORMAL A=ERROR A=ERROR A=ERROR A=DISCARD
S=p? §=p7 S=p4 S=p1 §=p? S=p?
D=20 D=21 (Forwvard) D=23 D=24 D=5
{see Note 2) or A=ERROR (see Note 2} {see Noles 2 (see Note 2)
S=p7 and4)
D=42
(see Notes 2
and 3)
CLEAR REQUEST A=NORMAL A=NGRMAL A=NORMAL A=NORMAL  A=NORMAL  A=DISCARD A=NORAAL
S=p6 S=p6 S=p6 S=pb S<pt S=p1
{forward) {forward} {foryard) {forward) {do nof forward)
CLEAR A=ERROR A=ERROR A=ERROR A=ERRCR A=ERROR A=ERROR A=NORMAL
CONFIRMATION §=p7 S=p? Sep? S=p? S=p? S=p1 S=p}
D=20 D=21 D=2 D=23 D=24 D=25 {do not forward)
{see Note 2) (see Nate 2) (s¢eNole 2) (see Nole 2} (see Note 2)
DATA, inteonipt, flow A=ERROR A=ERROR A=ERRCR See Table 5.6 A=ERROR A=ERROR A=DISCARD
control or zeset packets S=p1 S=p7 S=p1 S=p7 S=p7
D=20 D=21 D=22 D=2 D=25
(see Note 2) (see Note 2) (see Note 2} (see Note 2)




DCE cail setup and clearing slates {see Note 5)

CALL
COLLISION DCE CLEAR
DTE CALL DCE CALL DATA 3 DTE CLEAR REQUEST to
Packet received from READY REQUEST REQUEST TRANSFER (tee Notes 1 REQUEST DTE
DIE pl P2 P3 » and 4) pé 14
NOTES:

1. On entering the p3 stats, tha DCE reassigns ihe oufgoing call to the DTE to enother channel fno CLEAR REQUEST is fssued) and vesponds fo
incaming DTE call as appropriate with a CLEAR REQUEST or CALL ACCEPT packet.

2 The erzur proceduye consists of parforming the actions specified when enfoying the p7 stats (including sending @ CLEAR REQUEST packet fo the
DTE} and additionally sending @ CLEAR REQUEST packai to the XDCE (via the reformaliivig process).

(S

The use of the fast select facility with a restriction on the responsa prohibits the DTE from sending a CALL ACCEPT packet.
"o DTE in the event of a call colliston must discard the CALL REQUEST packat received fron the DCE.
bla entries are defined as follows: A = aciion b be taken, S = tha stots to be entered, D = the diagnostic cods to be used in packels genevated as a

result of this action, DISCARD indicates that tha received packet is to be cleared from the XDLP buffers, end INVALID indiertos that the packel/state
conmbination cannot occur.




Table 5-5, DTE effect on DCE call setup and clearing states

DCB el setup xnd claaning states (see Nofe $)
CALL
OOLLISION DCE CLEAR
DIECALL DCECALL DATA pS DTE CLEAR REQUEST w
Packet received Fom READY REQUEST REQUEST TRANSFER (sta Noks 1 REQUEST PIE
PTE P 2] Fi » wdd) F- »
Packets having & packet A«ERROR AwERROR A=ERROR Soe Table 56 A=ERROR A=ERROX A=DISCARD
type identifier shorter S=p7 §=p1 S=p? Sap? S=p?
than t byt D=1 D=33 D=3} D=3% b=
{see Nole 2) (seeNote 2) (seaNote 3) {see Nota 2}
Packets luving apacket  4=XRROR L=KAROR A=ERROX SeeTaMe 56 AwERROR A=ERROR A»DISCARD
type idemsifier which Ls Swp7 $ap? Snp? Snp? Swp?
undefined ot pot D=33 D=3) =33 Dayy D=1}
suppored by DCE {see Noke 1) (see Node 2) {weNoitd)  (smeNote2)
RESTART REQUEST. A=ERROR A=ERROR A=ERROR See Tubla §-& A=ERROR A=ERROR A=DISCARD
RESTART §=pl S=p? Sep? S=p? Sup?
CONFIRMATION or D=4] Dt D=4t Dedl b=l
REGISTRATION (eeNoted)  (seeRoled) {seedote )  (se£Note2)
packet with logial
cthanne] identifier
uraquat to 0
CALL REQUEST AsNORMAL A=ERROR AeNORMLL AERROR AxERROR AERROR A*DISCARD
$=p3 S=p7 S=pS Sap? S=g? Sap?
{forwand) D=21 =23 D=34 D=25
(see Mote 1} (seeNot2)  {«aNote) (1ee Nete 2)
CALL ACCEPY A=ERROR A=ERAOR A=NORMLL A=ERROR A=BERAGR A=ERROR A=DISCARD
S=p? Swp? Sepd Sep? Sxp? Sup?
D=0 b= {Forward) =23 D=l D=25
(see Rore 2) or A<ERRCR (seeNote2)  {se2Notes2  (see Note2)
S=p? ad4)
=41
(set Notes 2
and 3)
CLEAR REQUEST A=NORMAL A=NORMAL A=NORMAL A=NORMAL  A=NORMAL  A=DISCARD A=NORNAL
S=pb S=p6 S=pé S=pf 3=pé I=p}
{foraud) (forward) (fosward) {forward) (G 1t Sorwrnsd)
CLEAR A=ERROR A=ERROR AERROR AERROR A=ERROR A»ERROR AsNORMAL
CONFIRMATION S=p7 Sy} Sxp? Sep? Sup? S=p? §ep}
D=1 D=2 D3] D=23 D=24 D=)§ (o vt forward)
{see Note ) (s22 Note 2) (sea Wotz 2) (see Note 2) (sea Nt 2)
DATA, {nterrupt, Saw A=ERROR A=BRROR A=ERRGR See Teble 5-6 A=ERROR A=ERROR A=DISCARD
comtye] oy st plekets §=p? U Sp? Sug? Sop?
DXl D=3l D3l D=2 b=l
(e Note2)  (seeNoted) (steNcte2)  (seeNote2)




BCE all vetup o elearing states {see Note §)

CALL
COLLISION DCBCLEAR,
DIECALL  OCECALL DATA I3 DIECLEAR  REQUESTto
Pkt received frogs READY REQUEST  REQUEST  TRANSPER  (seMNoesl  REQUEST DB
DIE pl ” 2! M i 4) 7 I3
NOTES:

1. Onentering the p3 stay, the DO ricd igns the oupoing ¢aif fo the DIE to another chowns! (ho CLEAR REQUBST is issuad) and responds io
incoming DTE ¢oll us appeopriotewith a CLEAR REQUEST or CALL ACCEPT parket

2. e mror procedare consish of performivg thé Artior) pecifiad when antrring the p7 stane fincinding sending a CLKAE REQUEST packet o the
DTE) and addtionally sending a CLEAR REGUEST packel & the XDCE (vid tha 16fbmatting process).

3. The axa of tha fust selecd focilify with a nintriction on thve resposise prodidis the DTS from sending a CALL ACCEPT packst,

-

The DIE in the evart of @ cl coltision sy discard the CALE REQUEST pacit recehed from the DCE.

5. Tobdle entries are defined os foliows: A = action (0 &4 taken, § = the sl to Se ensred, Tt = e dixgnostit ode 10 b usad v packets penerated as ¢
rasilt f ohis ovtion, DISCARD indicates that the receieed packet is to ba cearad from tie XDLP bgfiers, and INFALID indicates thas e packet/itale
EOMYRTON FANAD! OV AT,




Table 5-6 DTE effect on DCE reset states

DCE reset states (see Note 2}
FLOW CONTROL RESET REQUEST DCE RESET REQUEST
. READY by DTE to DTE
Packet received from DTE dl a d3
Packet with a packet type identifier shorter than 1 byte A=ERROR A=ERROR A=DISCARD
' S=d3 5=di
D=38 D=3%
(see Note 1) (see Nole |}
Packet with a packet type identifier which is undefined or not A=ERROR A=ERROR A=DISCARD
supported by DCE S=d1 S=d3
D=33 bB=33
(ses Note 1) (see Note 1)
RESTART REQUEST, RESTART CONFIRMATION, or A=ERROR A=ERROR A=DISCARD
REGISTRATION (if supported) packet with logical channel $=d3 5=d3
identifier mequal to © D=4} D=4}
(see Note I) (see Note 1}
RESET A=NORMAL A=DISCARD A=NORMAL
REQUEST S=d? . S=dl
(forward) (do not fonward)
RESET CONFIRMATION A=ERROR A=ERROR A=NORMAL
S=d} S=d3 S=dl
D=27 D=28 {do not forward)
{see Note 1) (see Note 1)
INTERRUPT packet See Table 5-7 A=ERRCR A=DISCARD
S=d3
D=8
{see Note 1)
INTERRUPT CONFIRMATION packet See Table 5-7 A=ERROR A=DISCARD
S=d3
D=28
(see Note 1)
DATA or flow control packet See Tadle 5.8 A=ERROR A=DISCARD
S=d3
D=28
{see Note 1)
REJECT supported but not snbscribed io A=ERROR A=ERROR A=DISCARD
S=d41 . §=d}
D=317 D=37
{see Note 1} (see Note 1)

NOTES:

1. The ovor procedira consists of pesforming the specified actions when entering the 83 state (which includes forwarding a RESET REQUEST packet to
the DTE} and sending a RESET REQUEST packet to the XDCE (vin the formaiting finction).

2. Table entries ave defined as folfows: A = action to ba taken, S = the siate fo be entered, D = the dingnoshic coda to be used in packels generaled as a
result of this action, DISCARD indicates that the vécaived packel is to be clsared for the XDLF buffers, and INVALID indicaies that the packetfstato
contbination cannof ocenr.




Tabte 5-7. DTE effect on DCE Interrupt teansfer states

DTE/DCE interrupt transfer stales (22 Note 2)

DTE INTERRUPT READY DTE INTERRUPT SENT
Packet received from DTE i i
INTERRUPT A=NORMAL A=ERROR
{see Note 1) =12 8=d3
(forward) D=44
(see Note 3)

DTEDCE interrupt transfer states (see Note 2)

DCE INTERRUPT READY DCE INTERRUPT SENT
Packe?t received from DTE i 2
INTERRUPT CONFIRMATION A=ERROR A=NORMAL
{see Nole 1} $= $<it
b=43 (forwad)
(sce Note 3)

NOTES:

1. Ifihe packet kas a formnt aror, then the error procedure applies {see Note 3). Interrupt packels with user data greater than 32 bytes should b
treaied as a format error,

2. Table entries are defined as follows: A = action to be taken, S = the stata to de entered, D = the diagnostic code lo ba used in packets generated as a
rasull of this action, DISCARD indicates that the recived packet is to be cleared from the XDLP buffers, and INVALID indfedias that the packel/stute
combination cannot occur.

3. The error procedurs consists of performing the spocified actions when entering the d3 stata {which ineludes forwarding a RESET REQUEST packet to
the DTE) and sending o RESET REQUEST packet fo tha XDCE (via the reformatiing process).




Table 5-8. DTE cffect o DCE flow control transfer states

DCE flow contro) iransfer states {see Notey 2 and 3)

DCE RECEIVE READY DCE RECEIVE NOT READY
Packet received from DTE n 1
DATA packet with less thau 4 bytes A=ERROR A=DISCARD
whean using medulo 128 numbering S=d}
D=38

(see Note 4)

DATA packet with invalid PR A=ERROR A=ERROR
S=d1 S=d3
D=2 D=2

(¢ea Nate 4) (se¢ Note 4)
DATA packet with valid PR but imvalid PS A=ERROR A=DISCARD
or user data field with improper format S=i3 (process PR dats)

D= (icvalid PS)
D=39 (UD > max negotiated Jength)
D=82 (UD waligned)

(tee Note 4)
DATA packet with valid PR with M-bit set A=ERROR A=DISCARD
to § wwhen the user datfa field is partially fidl S=d} {process PR data)

D=165

(see Note 4)
DATA patket with valid PR, PS and user A=NORMAL A=DISCARD
data field format {forward} {process PR dala)

DCE flow contro! fransfey states (see Notes 2 and 3)

DTE RECEIVE READY DTE RECEIVE NOT READY
Packet received from DTE gl g2
RR, RNR, or REJECT packet with lesy than A=DISCARD A=DISCARD
3 bytes whep using modulo 128 sumbenng
(see Note 1)
RR, RNR, or REJECT packet with an invalid A=ERROR A=ERROR
PR $=d3 S=d3
D=2 D=2
(see Note 4) {see Note 4)
RR packetwith a valid FR A=NORMAL A=NORMAL
Segl
RNR packet with a valid PR A=NORMAL A=NORMAL
S=52
REFECT packet with a valid PR A=NORMAL A=NORMAL
S=gi
NOTES:

1. Thargjeci procedures ore nof regitired.

2. The RR, RNR and REJECT procedurss tre a focat DTE/DCE matter and tha corveaspondig packets are nol forwarded 1o the XDCE.

3. Table entvias are defined as follows: A = action lo be laken, S = the state to be entered, D = the diagnostic ¢ods to be used in packels gonerated as a
resuit of this action, DISCARD indicales that tha vecetved packet is to be cleared from the XDLP buffers, and INVALID indicates thal the packestate
combinafion cannot aecur.

4. The ervor procedurs consists of performing the specified actions whent entering the d3 state (which imcludas forwarding a RESET REQUEST packet to
ihe DTE) and sending a RESET REQUEST packet to the XDCE (via the reformatting process).




Table 5-9, XDCE effect om DCE restart states

DCE restast states (see Note)

pracket/state combination cannof occur.

INTERRUPT CONFIRMATION, RESET REQUEST

PACKET LEVEL DTE RESTART REQUEST DCE RESTART REQUEST
READY ” 3
Packet received from XDCE rl
CALL REQUEST See Table 5-10 Sead CLEAR REQUEST to Send CLEAR REQUEST
reformatting process with reforteatting process wilh
D=244 D=244
CALL ACCEPT, CLEAR REQUEST, DATA, INTERRUPT, See Table 5-10 A=DISCARD A=DISCARD

Note— Tabla entrics aro defined as follows: A = action 1 ba laken, S = the state ic bo entared, D = the diagnosiic code te bo used in packels
gemeroted as o result of this action, DISCARD indicotes that tha received packel is fe ba cleared from the ADIP tmyffers, ond INVALID indicaies that the

Table §-10. XDCE effect on DCE call setup and clearing states

DCE tall setup and clearing states (see Note)

DCECLEAR
DIECALL DCE CALE DATA CALL DTECLEAR  REQUESTw
Packet received from READY REQUEST REQUEST TRANSFER COLLISION REQUEST DIE
NDCE 2 £l j2! pd p3 Fo P
CALL REQUEST A=NORMAL INVALID INVALID INVALID INVALID INVALID INVALID
5=p3
(forward)
CALL ACCEPT A=DISCARD  A=NORMIL INVALID RIVALID INVALID A=DISCARD  A=DISCARD
(forward)y
CLEAR REQUEST A=DISCARD  A=NORMAL  A=NOBRMAL A=NORMAL DIVALID A=DISCARD  A=DISCARD
S=p7 S=p? S=p?
(forseard) (forvrard) (orward)
DATA, INTERRUPT, 4=DISCARD INVALID IRVALID See Teble §-11 INVALID A=DISCARD  A=DISCARD

ENTERRUPT
CONFIRMATION, or
RESET REQUEST

Hota. Yable entries tre daftnad o follows: A = ection 10 ba taken, S = the siate (o ba entered, D = the diagnostic coda ta be uted in packets
vanraied as t rasult qf this action, DISCARD fadicates bhat the receivad packot is & be cleared from the ADLP bufers, and INFALLD indicates that the

Jnckatistate combinasion camnat ocars.




Table 5-11. XDCE eifect on DCE resef states

DCE resed states {see Note)
FLOW CONTROL DCERESET

READY DTE RESETREQUEST REQUEST 1o DTB
Packet receiced from XDCE dl a2 s
RESET REQUEST A=NORMAL A=NORMAL A=DISCARD

S=d3 S=dl

{forward) {forward)
INTERRUPT See Tablke §-12 A=DISCARD A=DISCARD
INTERRUPT CONFERMATION See Tablke §-12 A=DISCARD INVALID
DATA A=NORALY A=DISCARD A=DISCARD

(forward)

Note— Ioble entrier e dgfined as follows: A = action 1o be tadan, S = i atate to be erured, D = the diagnoific code 1o e used in packets

gensraied as aresalt of this action, DISCARD indicates thal the recaived pachet is to be cleared from oot XDLP bifkers, and INVALID indicates thot the
packevsiate combination cannol oceur.

‘Fable §-12, XDCE effect on DCE interrupt transfer states

DCE interrupt transfer stytes (s2a Note)
DTE INTERRUPT READY DTE INTERRUPT SENT
Packey received from XDCE il F2)
INTERRUPT CONFIRMATION NVALD A=NORMAL
$=i1
(formard)
DCE interrupt transfer states (see Now)
BCEINTERRUPT READY DCE INTERRUPT SENT
Packet riceived from XDCE ]} A
INTERRUPT A=NORMAL INVALD
S5%
{forwasd)

XNote— Tabdle eniries are dgfined as foilows: A = artion to & taken, S = the stale 12 be entered, D = the diagnoitic code to be uved in packets
generated ar a reuit of ts action, DESCARD indicates that the received packet is to dg cleared from the XDLP buffers, and INVALID indicates thet the
packetiore combination camnol orcio.

Table 5-13. GDLP Mode S subnetwork timers

Tiner nanic Timer labol Nominol virlue
Active channe]l-GDLP x 00
L-bit delivpyy-GDLP T 120

Packet resequencing i S-bit delivary Ty 603




Table 5-14. XDCE actions at state transition

XDCE 1tate Seuze deffnition Artian thai shall b3 faken when mtering the state
41  PACKEET LEVEL READY Retum all SVCs to the p1 state.
i READY Relaass ail resources assigead io the SVC. Break (ha comespondenta between the
. ADCEGDCE SVC and the DTE/DCE SVC (the DTE/DCE SVC muay pot yet be {napl stats),
pl GDLP(ADLP) CALL REQUEST Detesmine if sufficient resonzces exist to suppor request: if so allaeate retouroes and farward
Mode § CALL REQUEST packet to reformatting process, if awt, enter ADCE(GDCE) CLEAR
REQUEST to GDLP(ADLYP) state (p7).
p3 ADCE(GDCE) CALL REQUEST Determine if sufficiend resources exist 1 suppor mequest, if so. allocate resources and forward

p6

M

dl

DATA TRANSFER

GDLAADLP) CLEAR REQUEST
ADCE(GDCE) CLEAR REQUEST
GDLP{ADLF)

FLOW CONTROL READY
GDLP{ADLD) RESET REQUEST

ADCE(GDCE) RESET REQUEST 10
GDLP{ADLY)

GDLP{ADLP) INTERRUPT READY
GDLP(ADLF) INTERRUBT SENT
ADCE(GDCE) INTERRUPT READY
ADCE(GDUE) INTERRUPT SENT
ADCE(GDCE) RECEIVE READY

ABCE(GDCE) RECEIVE NOT RRADY

GDLWADLP) RECEIVE READY
GDIP{ADLY) RECEIVE NOT READY

Maode 5 CALL REQUEST packet fo frama processing; if pot, send Mode ¥ CLEAR
REQUEST to reformatting process and zo to stale pl. Do ot furward the Mode S CALL
REQUEST ta the pees XDCE,

No aciian,

Release all resources, send a Mode 3 CLEAR CONFIRMATION packe (o ike peer XDCE and
mter tha pl atate.

Forward Mode S CLEAR REGUEST packet to the peer XDCE via frame processing.

Ne actiag.

Remove Mode S DATA paciefs transmtitted 16 peer XDCE fom window;, discard any DATA
packels that repre senf partially tansmitted M-bit sequences and discard any Moda S
INTERRUPT packets awaiting transfer |o the peec XDCE, reset ali flow control window
coumters to 0 {52.6.7.1). Send Mode § RESET CONFIRMATION packet fo tha peey XDCE.
Retam SVC w 1 state. Forward Mode S RESET REQUEST packel 1o reforoatting procesa.

Remove Mode S DATA packets transmitiad to pear XDCE Gom window, discard any DATA
packels that sepresent partially transmitted M-bit sequences and discard any Mode S
INTERRUPT packets awaiting ransfer to the peer XDCE; reset all How control window
counters to 0 ($.26.2.1). Forsrard Mode § RESET REQUEST packe! ta paar XDCE vin frams

processing

Na action.

Forwvard Mode S INTERRUPT packet received fiom peas XDCE to the refonmalting precess.
No action.

Forward Modz § INTERRUPT packet receivd Gom the refonmatting process, .
Na action.

Ne action.

No actian,

No action.




Table 5-15. GDLY (ADLP) effect on ADCE (GDCE) packet layer ready states

ADCE {GDCE; states
{see Notes | and 3)

Packer rereived from GDLP (ADLP) PACKEET LEVEL READY
(sea Notz 2 7l
CH=0 with no TC present (see Note Hor A=DECARD
CH=9 ina CALL ACCHPT by ADLP packat
Unassigned packet bastes A=DISCARD
Call setup, catl clearing, DATA, intenupt, flow control, of reset See Table 5-16

NOIES:

1. ¥ XDCEK state is not necarsarily the same staie as the DYE/DOCE intarface.

2 Ail packats from the peer XDLP have deen chacked for duplication &qfore evaluenan as represenied 5y this tabla.

3. Tableentrios are dgfined as foliows: A = action to b whken, 5 = the siate to be entered, D = tha diagnortic code 10 be 1and in pachels peneraled as a
rasult f Biis ac tion, DISCARD invlicates that the recelved packet Is 1o be cleared from the XDLF dufftrs, and INFALID bidicates thut the packetstai
combination carsof occur,

4. Thare CH=) and ¢ valid TC s prasont in ¢ CLEAR REQUEST 8y ADLF or GDLP packst or a CLEAR CONFIRMATION by ADLP or GDLP packat,
it &s kandled as described in 3.2.3.1.2.3 and Table 3-18.

Tablc $-16. GDLP (ADLP) effect on ADCE (GDCE) ¢all setup and elearing states

AUCE (GDCE) rall setup and ¢l2aring States
{SeeNutes 1, 7and 8)
ADCE (GDCE}
GDLP (ADLF} ADCE (GDCE} GDLP{ADLP) CLEAR
Packet received from CALL CALL DATA CLEAR REQUESTto
GDLYP (ADLP) READY REQUEST REQUEST TRANSFER REQUEST GDLP (ADLP)
{see Node 2) j2) j 2 P Fa s 7
Format exver A=ERROR A=KRROR A=ERRGR Sea Tatle 517 A=ERROR A=DISCARD
(see Note 3} (see Note 10) S=p7 S=p7 5=p7
§=p? p=33 D=33 D=23
b=31 (san Notz 8) (sea Notes 6 and 9) (see Nota 6)
{seeNota 9)
CALL REQUEST A=NOBNIAL A=ERROR Notapplicable ot applitable A=ERROR A=DISCARD
{32631) S=p7 {see Note §) {ves Nate &) S=p7
= D=2 B=35
(forward request 1o (see Ntz 6 {see Nate 6)
DCE)
CALL ACCEPT A=ERROX A=ERROR A=NORMAL A=ERROR A=ERROR A=DISCARD
5=p7 s=p7 (5.2.61.1) 5=p1 S=p7¥
b= D=1 §=p4 {forward D=13 D=25
(see Note J0) (see Nofe 6} to DCE). ar {see Note 6) (see Note §)
A=ERROR
§=p7
D=42
(see Note )




ADCE (GDCE) call setup and! ¢ learing States
{Se2 Notes 1, 7md 8}

1.

ADCE (GDCE)
GDLP (ADLP)} ADCE (GDCE) GDLP {(ADLP) CLEAR
Packet received from CALL CALL DATA CLEAR REQUEST o
GDLP(ADLY) READY REQUEST REQUEST TRANSFER REQUEST  GDLP (ADLP}
{see Note 2) 1) P 2 M H »
CLEAR REQUEST A=NORMAL A=NORMAL A=NORM A1 A=NORMAL A=DISCARD A=NORMAL
(5.28.1.3} {31433 (5.2613.3) {52633} (52613
5=p 5=76 56 S=pé s=pl
{lonot forward)  (furwardtoDCE)  {forward o IXEB)  (farward to DCE) {do not foreard)
“LEAR A=ERROR A=ERROR A=ERROR £=ERROR A=ERROR  A=NORMAL
JONFIRMATION 5=p1 S=p? S=p? =p} =p1 (52833
D= =21 D=2 D=2 D=1} S$=pl
(sea Note L0) {see Note 6} (see Motz 6) (se Nete §) {seeNote§)  (do not farward)
DATA, intermupt, flow A=ERROR A=ERRCR A=ERROR See Teble 517 A=ERRGR A=DISCARD
coatrol o resat patkets =n 3=p7 S=p7 S=7
D=0 D=1 D=1 D=15
(seeNote 1)  {see Notes Gand®) (see Notes 5 0d 6} (s2e Note 6)
NOTES:

The XDCE is not necessarily in the same state ay the DIRDCE infogfoce.

AN puckots from the peer XDLF have been chee ked for duplication before svaluation us represented by this table.

A format error may rosuit from an S-bit sequimce having aflrst or intermediae packes shorter than the meimim fengih, o7 afse from an imvalid LY
Jield ina CALL REQUEST, CALL ACCEPT, CLEAR REQUEST or INTERRUPT packet Thera aré no othor detectable Mode S format arvors.

The ADCE assigns all chorne) nimbers used hadwoan the ADLP and GDLP, hence call collitions are ot possible. Fhen o C4LL REQUEST 4y
GDLP packat is recwived bearing a tenporary channal number axtociated with an STC i the pé stave, the assoclation of the temporary to parsuanent
chemel mosbar is broken (3.2.5.1.2.3),

Not applicable o the GDLP.

The error procedure comsists of performring the actions 1pecfied whan entering the p7 siote (mciuding sending a CLEAR REQUEST packet to the
peur XDLF} and additionatly sending a CLEAR REQUEST packot to the DCE {via the reformattig process).

Table entries are defined @ foliows: A = action tp be taken, S = the state to de ensared, D = ths diagrostiz code (o i used in packsts pensrated as a
Fastilt of this artion, DISCARD indicate that ihe received packel s fo be cleared from the XDLP dyffirs, ond INVALID indicates tho! the packet/state
combination canmd ocay.

The rmember in prentheses befow an "A = NORMAL " tabig entry 5 the puragraph number In i docupient that defines e actions to by faken to
e normal processing on the received packor. ff no paragraph aumber is referenced, the normal proc €5ing is defined in the inble emtry.

An ervor comsdilion iv declared gnd Uranifer to the p7 stote is possible only if the ground DIE address is knasn inasbipumaly. Orherwise the action
is v discard the packss,

The arror provedire contists ¢f performing the action when snRring oW p7 sxate (including sending o CLEAR REQUEST parket 1o the XDLF) byt
witho! sending o CLEAR REQUEST packet o the loca) DCE.




Table 5-17. GDLP (ADLP) effect on ADCE (GDCE) resct sfates

ADCE (GDCE} reset states (cea Notas 1, ¢ and $)

F1.OW CONTROL GDLP {ADLP) RESET ADCE {(GDCE) RESET REQUEST
Packet receised from GELP (ADLP) READY REQUESY ta GPLP [ADLP)
(see Note 2} 1 a3 a3
RESET A=NORMAL A=DISCARD A=NORAIAL
REQUEST (526.7) 5.260
S=d} S=dl
(farward to DCE) {do not faward)
RESET CONFIRMATION A=ERROR A=ERROR A=NORMAL
§=4 §=43 (3247
D31 D=28 =41
{see Note 3) {see MNote 3} {do not farward)
INTERRUPT See Table 5-18 A=ERROR A=DISCARD
S=d3
D=28
{see Note 3)
INTERRURT CONFIRMATION See Table 5-18 A=XRROR A=D/SCARD
S=43
D=28
{see Note )
DATA or flow cootrol packet See Table 5-19 A=ERROR A=DISC4RD
S=d3
D=28
(see Note 3)
Format esror (see Note §) A=ERROR A=ERROR A=DISCARD
S=d3 5=43
D=3 D=33
(se2 Note 3) (see Not2 3)
NOIES:
}. The ADCE is not necosiarily in thw same stote as the DIE/DCE integlnce.
2. AN pockets from bye peer XDLP hinve been checked for duplication bgfore exaluation as represented by this tabie.
3. T2 arror procedura consiit of performing the specified actions whan enterisg v a1 1t (which ficludes forwarding o RESET REQUEST packst *~
the poor XDLP) and sending a RESET REQUEST pocket to the DCE (via the formatting finttion).
¥ Table eniries are difined @ follovis: A = action 1o ba taken, S = the siate to be entered, D = the diagnostic code ta be usad in patkets generaed a3 u
rasnlt of Svis action, DISCARD indicales that the received packet Is (o ba civared for the XDLR biffars, and INVALID indicates that the packetstate
comblination cannet accur,
5. Te raiber in pareniieses below an “A=NORMAL " tnble entry is the paragraph number in this docvmant that deftaes the actions to be taken io
paform normal proxessing on the received packei. If no paragraph numsber is referenced, the normal processing s defined in the table entry.
6. A jormat arror may result from an 5-bit sequence having a first or intermadinte packet shorter ian the Riwdnnm fengih, o7 ¢lsa frovt an invalid LT

Swiding CALY REQUEST, CALL ACCEPT, CLEAR REQUEST, or INTERRUFT packet. Thara are no other deleciable Mode S formal ervors.




Table §5-18. GDLI* (ADLY) effect on ADCE (GDCE) interrupt transfer sfates

ADCRGDCE interrupt transfer states
{sas Notas 1,3 and 4)
GDLE (ADLP) INTERRUPT GDLP {(ADLP) INTERRUPT
Packet recefved from GDLP (ADEP) READY SENT
{see Nete 2) il i
BNTERRUPT A=NORRAL A=ERROR
(see Nota 6) (52645 S=a3
$§=12 D=4
{forwazd 1o DCE} {see Note §)
ADCE (GDUE) interrupt transfer statas
{s2a Notes 1, 3 and 4)
ADCE (GDCE) INTERRUPT ADCE (GDCE) INTERRUPT SENT
Packet recaived from GDLP (ADLD) READY 2
(see Nixe 2) i
INTERRUPT CONTIRMATION A=ERROR A=NORMAL
S=d3 (53.64.5)
D=43 St
(see Note S} (forward ronfiruation to DCE)
NOTES:

b

. comblnriion cannot acewr.

1. The ADCK is not necestarily in ile samw stase o the DTK/DCE intarface,

A packats from the pesr XDLP have been checked for duplication before evaiuation as ropresentad by this ioble.

Table aitrivs are defined as follows: A = action to ba taker, S = the state 1o e extered, D = tha diagnostic code 10 be 1sed ir porkats generaled @ a
reswlt ¢f this aetion, DISCARD indicater thar the received packet s (0 88 cleared for the XDLP byffors, and INVALID indicates thof the packetistate

4. The nusber in pareniheses Salow an A = NORMAL " table antry is the paragroph nuriber in this document Bt Jafinos e actions (o b taken to
Ppevform normial procesting on the received packel. {f ne paragraph numbiz is reftrainced, the normtal procesing is defined in the kadle engry.

3. Yhe eror procedure cansists of pegforming tha specified actions when eniering the 43 state {which inciudes forwerding a RESET REQUEST parke! fo
ihe poer XDLP} and sending ¢ RESET REQUEST packei ra the DCE fvia the rafermuating protess).

6. User dova length for INTERRUPT packers greater than 31 byser, or an ovt of sequonce INTERRUPT packel, &re considaréd o5 eriots.

Table 5-19. GDLP (ADLP) effect on ADCE (GDCE) flow control fransfer sfates

ADCE (GDCE) flow contro) transfer stated
(seeNotes 1, 6and 7y
ADCE {GDCE) ADCE (GDCE)
Packet received from GDLP (ADLP) RECEIVE READY RECEIVENOT READY
(see Note 2) a n
DATA packet with invalid PR A=ERROR A=ERROR
(see Nete 3) §=d43 I=f3
D=2 D=1
(s2.e Note §) (see Nota §)
DATA packet with valid PR, invalid P5 ar LV subBeld A=DISCARD, A=DISCARD, but process the PR value
(see Notea 4 aod 5) but process the PR value and and send RETECT packet
senid REIECT packal containing the containing the expectzd PS
expectad PS value (see Note 5) valus when busy condition ends




DATA patket with valid PR, PS and LV subfield A=NORMAL A=PROCESS, if possible; or

(52.64.4) A=DISCARD, but process the
(forward) PR vahut and send REJECT
taotaining the expected FS value when
basy condition ends

ADCE (GDCE) flow roxntrol trznsfes states
(see Notez 1,6 and 73

GDLP (ADLF) GDLP (ADLP}
Pxket received fiocn GDLP (ADLP) RECEIVE READY RECEIVE NOT READY
(see Nota 2} gt 23
KR, RNR, REJECT packet with invelid FR A=ERROR A=ERROR
{see Note 3) 5=d43 §=d3
D=2 D=2
{see Nate B) {see Nota £}
RR with valid PR field A=NORAAL A=NORMAL
(see Note9) {5265 (52.66)
Sag1
RNRK with salid PR, value A=NORMAL A=NORMAL
{see Note 9) {52.6.5) (5.2.6.6)
=2 :
RBJECT with valid PR A=NORMAL A=NORMAL
{see Note 9) (5265 (5.2.8.6)
S=g1
NOTES:
1. The XDCE is not necessarily bt the same staie as the DIB/DCE inwgface.
2. Al packets from the peer XDLP kave been chaeked for duplication before evaluation as reprasemited By this tadle.

An inveatid PR value is onewhich is less than the PR value fmodulo 16) of the laxt packt saxnt by the pear XDLP, or groaser thon tha PS valud of the
nuxt dasa packes io & tranymitted By the XDLP.

An invadi@ PS valte is one which is differens frors tha et expacied vaiue for PS.

An byvalid L17 ulyfield is one wich Fapresenss a value that is too large for the size ¢f the segmary received. In the evint of an LV fleid orror which
Zives rise fo aloss qf canfldence in the correctnas qf the other flaids in the packes, the packet is discarded veithout any Aather action.

Tabie entries are dgfined s folfows: A = action i be takan, S = the siate to be entered, D = the diagnostic code fo be wsed in packets generated as a
razult of this action, DISCARD indicares that the raceived packat {1 (o ba claared from the XDLP byffers, and INVALID indicates that the packetstato
combinalion cannot occur,

The rumbey i parenthses boiow an “A=NORMAL* table antry is the parograph numbey in this docvment that deffnes the octions to be taken to
parform normal processing on the received packet. {f no paragraph nember is referenced, the normal procassing i defined in tha inhle aniry.

The arror proceduwrs constses of parforming the speeified actions when sutering the 43 staw (which includes forwarding a RESET REQUEST porket to
the pear XDLP) and sandtng o RESET REQUEST packet to the DCE (via the reformatiing process).

&R, RXR, and REJECT pachuts have no end-to-end significance and are not forvarded to the DCE.

., The recaipt of @ packer smaller than the maximum packet size with M-bit = I will covie g reser f0 s ganroted and thi yemoinder of tha sequsnce

be diseardad.




Table 5-20. DCE effect on ADCE (GDCE) call setup and clearing states

ADCR (GDCE} call setup and clearing siates (s Nates |, 7 and B)
ADCE
{GDCE)
GDLP . ta GDLP
GDLP(ADLP}  ADCE (GDCE) (ADLP) (ADLE)
Packet received CALL CALL DATA CLEAR CLEAR
from OCE READY REQUEST REQUEST . TRANSFER REQUEST REQUEST
{seeNotes 2 and 4) 21 j 2] P 4 pé »n
CALL REQUEST A=NOBMAL INVALD INVALID INVALID INVALID INVALID
(see Ntz 6) (5.163.1) (see Note 3) {sea Note 3} (seeNote 3) (see Nowe 3) {see Note 3)
S=pi
. {forward)
TALL ACCEPT A=DISCARD A=NORM{L INVALID INVALID A=DISCARD A=DISCARD
(see Note 4} S=P4 (se2 Note 3) {seeNate J)
{Fororasd)
CLEAR REQUEST A=DISCARD A=NORA 4L A=NORMAL A=NORAAL A=DISCARD A=DISCARD
(s2e Note 4) {526.3.3) (52633) (52.633)
S=p1 $=p? S=p7
{forwaxd) (foreani) {forward)
DATA, INTERRUPT A=DISCARD INVALID INVALID See Table A=DISCARD A=DISCARD
or RESET pacikers {sar Note 3) {se2 Note 3) $-31
(see Note 4)
NOTES:
1. The XDCE i not nacessarily i the sama stase as the DTEDCE intsrface.
2. This b5 the DTE packel receivwd via the DCE ghter all DTEDCE processing has occurred. Procedwres local to the DTR/DCE interface (such as RR,

NS

RNR, and REJECT if in qffect), da noi qffect the XDCE directly. AN ervor proceduzas as docomented in IS0 3108 kune been parformed, Hance ceriain
Pockois are rajected by the interfoce and arg Mot reprasented in this table.

The DCE in {1z protocol operation witk the DIE will deect this ervor condition, hance the erronaus packet con be said nmer to "reach” the XDCE;
s alio Nota 2.

The charns! numbay for the DTEDCE noed rot be the seme channe] nuntber wsed for ihe ADCK/GDCE; a packe! from the DIE which contains o
charntl number ix associnied with an afrigronnd charmel 8y means of o priviousiy established cross-rqference bk, {f none exists then the
DITDCE chavew] &y dginition refieronces an airigrownd channed ir tie pl staw.

The ADCE assigns oll charie? numbars used botween the ADLP ond GDLP: himecw calf collisions (danoted p3 IS0 3208) are not poszidle; sea also
Note d.

A CALL REQUEST from the DIE cox rever b wisocicied with an XDCE clunnad numbev which it not in the pi siale.

Todle ensyis are defined ax foliows: A = action (o b2 taken, § = the siate to b enwred, D = the diagmosiic code o be usad in packess penernted as a
raudt gf this ac on, DISCARD indicater tht the received packet is to b cleared from the XDLP byfers, and INVALID indicates thot the packelsiat
combination cammot erewr.

The number in parontheses below an "A = NORMAL ™ todle entry it the pavagrophk mumber bt this docsmant that dgfinas the octons & be 1akem to
PRI Nermal Processimg on the recorved packet, [f ao paragraph numbar is reftrenced, the normod processing s deftied in (e inblz encry.




Tahle 5-21. DCE cffect on ADCE (GDCE) resct states

ADCE (GDCE) reset states
{m2Notxs 1, 4and §)
ADCR({GDCE)
RESET
FLOW CONTROL GDLP {ADLF) REQUEST
READY RESET REQUEST (o GDLP (ADLY)
Packet received from DCE dq 4] a3
RBSET REQUEST A=NORMAL A=NORMAL A=DISCARD
(5267 (5.267)
S=d3 S=31
(forward) (forwad)
RESET CONFIRMATION INVALID INVALED INVALID
(se2 Note 3) {see Nota 3) {see Noiz 3)

INTERRUPT Sea Table 5-21 A=DISCARD Hold {nterrupt ukil Mode S

reset romplele

INTERRUPT CONFIRMATION See Table 5-22 A=DEC4RD INVALID

{seeNoz 3)

DATA (see Note 2) A=KORMAL A=DISCARD Hold data 1ntil Mods §

(3164) TesEt completa
(forerard)

NOTES:

). The XDCE is mot necassarily in the same stare my the RTE/DCK inarfoce.

2. Thit i1 the DYX packet raxeived via the DCE gfter all BTE/DCE processing has acaarad. Procedures tocal to the DTEINCE interface Such o5 RR,
RAR, and RRIECT if in effect), do not qffect the IDCE direcily. 41 error procadires as documeated in ISQ 5209 have been performed. Heace certain
poarkets arerejected &y the infeface and are not reprasented in this whle.

3. The DUT inits protoco! oparation with the DYE will detect this error condition, hance the errore s packet can de said never 10 “reach” e XDCE;
Sex alsd Note 2.

4, Tohle entries are dafined os fullows: A = action to be tahen, S = the staie to b ensred, D = the diggnostic code fo 5e used by packens gonmrated asa

rant gf his acbion, DISCARE indicates that (Ae racaived packe! & 1o de cleared fom the XDLP byffers, and INVALIT indicates that the packetstate
combinalion canrol ocawr.

The mumber in porenthises deiow an “"A=NORMAL" rable exary iv the paragraph sumber in this doament thai d4finas the actions ta e taten (o
perforat norml) processing on the received packel. i no paragraph aumder G rgferenced, the normal procasing Is dgfored in tha table wntry,




Table 5-22. DCE effect on ADCE (GBCE) Interrupt transfcr states

ADCEB (GDCE) infermups ranifer state
(see Notes ), 4 2nd 5)
GDL®{ADLP) GDLP (ADLP)
Packet received from DCE INTERRUPT READY INTERRUPT SENT
(see Note 2) il 2
INTERRUPT CONFIRMATION INVALID A=NORMAL
’ {See Note 3) (5.264.5)
5=il
(forvrard)
ADCE (GDCE) interrupl fransfar states
(see Notes |, 4 and 5)
ADCE (GDCE) ADCE (GDCE)
Packes received from DCE INTERRUPT RFADY INTERRUPT SENT
(se8 Nive 2} il Jt
INTERRUPT A=NORMAL INVALID
(3.264.5) {sez Nate 3)
S=52
(forerad}

NOTES:

1. The XDCE ix not necessavily in the sams state as the DTE/DCE intetfrce.

2. Ths & st DIE povdot received via the DCE gfter il DTEDCE processing has occurred. Procedures focal ta the DTEDCE interface (Such as RE,
ANR, and REJECT {f in qfecy), do nos gffec the XDCE divectly. ANl ervor procedizes as dociswanted in ISO §108 have boon penformed. Hance certain
pociats ara rejected by the interface and are not rapresented in tiis siate,

3. The DCE in ks protocol operation with the DIE wilf datect this ervor condition, honce the erramacus packes can b¢ said never to “reack’” tve XOCE;
swe alsa Nate 2,

4. Table entrins ore dglieed @ follaws: A = actia ta ba iaken, S = tha state to be entered, D = the diagnastic. code io ba ussd in packets generoled as ¢
nesult qf this action, DISCARD indicates that the received pacdet is to be cleored from the YDLP byfftrs, and INVALID bidicates that by packel/stase
rombination como! OCCET.

3. P mumder in parenthesss belowan “A = NORMAL" table entry i the proragraph sumber i 1his donionent (hat defiues tha actions to be rakesw to
pevform normal procesiing on tha received packer. [ no poragraph number is refiranced, the normal procassing i deftned in the tadle entry.




Table 5-23. Broadcast identifier number assignments

Dplink broadeasy
identiflar Asslgnmonst
00, Notwalid
(i} 98 Raserved {differentinl GNSS corecHony
3045 Not valid
3, Reserved for ACAS (RA breadcast)
3 Reserved for ACAS (ACAS broadcast)
Others Unassigned
Dawniing broadoast
fdentiflor Assignmont
0D, Not valid
0%, Raserved (haffic information service)
10, Data Link capatility repont
20, Aircraft ideatification
FEx Upddate request
Fflu Search reqaest
Other Unassigmed




Table 5-24, Register number assignments

Transponder registey No.  Assignment
Oy Not valid
01y Unassigned
02y Linked Conae-B, segment 2
03, Linked Comas-B, segment 3
s Linked Comam-B, segment 4
LA Extended srutter aithome poaition
08, Ewtanded squitker surface poaition
075 Exterxled squitter stztus
18, Extended squitier identification and type
Wy Extended sguitter pitbarue velacity
0A,, Extended squitter event-driver informatian
1 Air/ai infimation 1 {aisczaft state)
0Cis Adr/ar information 3 (siscraft infent)
0D ,-OF,, Rezerved for airfair siate information
0F Reserved for ACAS
10y Dara bink capability repoxt
115-16;, Reserved for extension fo dxta ink capability repares
174 Comumon usage GICB czpability repost
18.;117.; Mode S Spﬂiﬁf SEIViCea :wabﬂlﬁ' IEpis
2y Alrcraft identification
235 Airegaft and airline registration markings
224 Anteema pasitions
233 Reserved fiv anienma positon
2% Reserved for aircrafl parametery
25y Aircraft rype
26,5-2Ry Unassignad
30 ACAS active resolution advisory
31,638, Unassignad
401 Selected vertical imtention
Ly Newt waypoint identifier
424 Newt wirypoint posifion
43y Wert waypoint informarion
s Meteorological roatine air report




Transponder register No.  Assignent
45, Meteorological hazard report
Ay Reserved for fight managensent sysiem Mode §
475 Reserved for flight management system Mode 2
4By VHF cbannel repoct
49|5’4F|; Un&isigned
504 Track awl furo repoct
3 Position repart coarse
33 Position seport fine
s Air-yeferenced state vector
544y Waypoint 1
35w Waypoint 2
58, Waypoint 3
571658 b"narasigned
5R, Quasi-static pasaneter monitoring
60 Heading and spepd report
61, Ewrtended squitter exerpency/priofity status
6245 Reserved for target siate and status information
6335 Reserved for extended sguitter
645 Reserved for extended squitter
655 Alrcraft operational statas
6,-6F Reserved for entended squitier
T-T5n Reserved for futae aircraft downlink paramaters
76;.}'}30]4 Uﬂ&iﬁgﬁﬂi
El-Ely Reserved for Mede 5 BITE
Ei,. Transpoadar typa'part oumher
Ed\, Transppader softorars rexision cumber
ES,, ACAS unit part riumster
6y ACAS unit softorare revision number
E7,-FO,, Unaggignad
Fly ialitary applicatiops
Flu Military applications
FSN‘FPM U]]ﬁ!ﬂ'gllid

Note.— In the confext of Table 5-24, the term “aircraft” can be understood as “transponder carrying

aircraft”, “psendo-aircraff (e.g. an obstacle}™ or “vehicle”.



Table §5-25. MSP channel number assignments

Uplink chaminal
Rigmber Assignment

0 Rot valid
1 Reserved (specific servicas mansgement)
2 Resasved (unffic infarmation service)
3 Reserved (ground-to-air alert)
4 Reszrved (gronnd desived positiony
5 ACAS semifivity level control
] Reserved (gronnd-to-air service reguest)
? Reserved (3ir-to-ground service respanse)

8-63 Unassigned

Davinlink chamel
Rty Assignment

& Not walid
i Reserved (specific servites managsment)
) Unassigoed
3 Reserved (data flash)
4 Reserved (poaition requast)
b Unasgigned
6 Reserved (gronnd-fo-air service respaass)
7 Reserved (air-to-ground service request)

8-63 Unassigned




SCHEDULE 4

{Regulation 51 (¢))

1. MODE S PACKET FORMATS

L.I. Formats. The Mode § packet formats shall be as specified in Figures 5-3 to 5-22 as
contained in this schedule.

1.2.

Significance of control fields. The structure of the format control fields used in Mode S
packets shall be as specified in Figure 5-23. The significance of all control fields used in
these packet formats shall be as follows:

Field

AG

AM

cC
CH
DC
bp

F
FILL.
FILL1

FILL2

FIRST PACKET
FS

IN

L

LAST PACKET
LENGTH

LV

M/CH
MP
M/SN

OD
ODL
OF

Symbol Definition

Address, Ground; the 8-bil binary representation of the ground
DTE address

Address, Mobile; the 4-bit hinary representation of the last two
BCD digits of the mobile DTE address

Clearing cause as defined in }SO 8208

Channc! number (1 to 15)

Diaguostic code as defined in SO 8208

Data packet type (Iigure 5-23)

S-bit sequence, first packet flag

Fill field

Has a Jength of 6 bits for a non-multiplexed packet in a downlink
SLM frame; otherwise it is 0 bit

Has a length of 0 bit for a non-multiplexed packet in a downlink
SLM frame and for a multiplexing header; otherwise it is 2 bits
The contents of the first of the multiplexcd packets

Fast select present

Initialization bit

“More bit” for long-form MSP packets

The contents of the last of the multiplexed packets

The length of a multiplexcd packet in bytes expressed as an
unsigned binary number

User data field length; nomber of user bytes M “More bit” for SVC
DATA puckets

MSP channel number

MSP packet type (Figure 5-23)

Sequence number; the sequence number for the long form MSP
packet

Optional data

Optional data length

Option flag



P Priority field

PR Packet receive sequence number
PS Packet send sequence aumber
RC Resetting cause code as defined in ISO 8208
RT Routc table
RTL Route table length expressed in bytes
5 “More bit” for CALL REQUEST, CALL ACCEPT, CLEAR
REQUEST and INTERRUPT packets
SN Sequence number; the sequence number for this packet type
Sp Supervisory packet (Figure 5-23)
S8 Supervisory subset number (Figure 5-23)
ST Supervisory type (Figure 5-23)
TC Temporary channel number (1 to 3)
ubD User data field
1 2 3 45 8 7 8
DP=D MP=1 SP=1 ] ST=G FILE2
P FILL SN
cH | LAM
AG
8 FS [ F I Lv
up

Figure 5-3, CALL REQUEST by ADLP packet

1 2 3 45 67 a8
DP=0 MP=1 SP=1 | sT=0 FILL
P FILL SN
FilE TC | AM
AG
5 FS l F J Lv
1)

Figure 5-4, CALL REQUEST by GDLP packet



2 48 87
DP=0 MP=1 spP=1 ST=1 FILLZ
TG SN
CH AM
AG
5 FILL F LV
up
Tigure 5-5, CALL ACCEPT by ADLP packet
2 45 6 7
DP=0 MP=t 5P=1 ST=1 FILL
FiLL SN
CH Al
AG
5 FILL F Lv
uD
Figure 5-6, CALL ACCEPT by GDLP packet
2 45 87
oP=0 MP=1 =1 ST=2 FiLLZ
TC 8N
CH AM
AG
cG
DG
5 FRL F RY
uo

Figure 5-7. CLEAR REQUEST by ADLP packet




PP=D MP=1 SP=t% S5T=2 FiLL
TS SN

CH AM
AG
[o]e]
(0}#)

s FILL [ F | v
[¥]5]

Figire 5-8. CLEAR REQUEST by GDLP packet

2 3 4 65 87

DP=0 MP=1 SP=1 ST=3 FiLEZ

TC SN

CH AM

AG

Figure 5-9, CLEAR CONFIRMATION by ADLYP packet

DP=0 MP=1 Sp=1 I §T=3 . FIL

TC SN

CH I AM

AG

Tigure 5-10, CLEAR CONFIRMATION by GDLP packet

2 3 45 6 7
DP=4 M SN
FiLLt
FS FR
CH LV
uD

Figure 5-11. DATA packet




Flgure 5-15. RECEIVE READY packet

67 8
DF=0 MP=1 sp=3 | S5T=1 FiLL2
s F SN
CH | A%
uD
Fipure 5-12, INTERRUPT packet
1 2 3 45 87 a8
DP=0 MP=1 SP=3 | 8T=3 58=0
FiLL2 SN
CH ] FILL
Figure 5-13. INTERRUPT CONFIRMATION packet
2 3 45 67 3
DP=0 MP=1 5P=3 I ST=3 58at
FiLi2 SN
CH ] PR
Figurc 5-13, INTERRUPT CONFIRMATION packet
2 3 45 6 7
DP=0 MP=1 8P=3 ST=3 §S8=1
FlLi2 SN
CH PR
Figure 5-14, REJECT packet
2 3 45 8 7 a
DP=D MP=1 sP=2 | ST=0 FoLL2
ALt SN
CH | PR




DP=0 | MP=1 Sp=2 | ST=1 Fii2

FiLL SN

CH I PR

Figure 5-16, RECEIVE NOT READY packet

1 2 3 4 5 87 8
0Op=0 MP=1 SP=2 I 3T=2 FIiEL2
FILL SN
CH | FiLL
RC
oC

Figure 5-17. RESET REQUEST packet

1 2 3 45 87 8

OP=0 MP=1 SP=2 I 87=3 FILE2

FiLL SN

CH i FliLL

Flgure 5-18. RESET CONFIRMATION packet

bP=0 MP=1 SP=3 8T=0 OF N

RTL

RT

0913

oD

Figure 5-19, ROUTE packet



1 2 3 4 B 7
np=j MP=1 SP=3 8T=2 FiLL2
LENGTH
FIRST PACKET
LENGTH
LAST PACKET
LENGTH =0 ;
Figure 5-20. MULTIPLEX packet
2 45 87
DP=0 ME=0 MICH
up
Figure 5-21, SHORT FORM MSP packet
2 4 5 87
DP=0 MP=1 5P=0 L MISN
FiLL2 M/CH
up

Figure 5-22. LONG FORM MSP packet




