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​  
CIVIL AVIATION REGULATION – AIR NAVIGATION SERVICES PART 7 GOVERNING DIGITAL 
DATA COMMUNICATION SYSTEMS 
… 
 
7.5 [To be developed]  SSR MODE S AIR-GROUND DATALINK 
 
Note — The SSR Mode S air-ground data link is also referred to as the Mode S subnetwork in the 
context of the aeronautical telecommunication network (ATN). 
 
7.5.1 DEFINITIONS 
 
Aircraft. The term aircraft may be used to refer to Mode S emitters (e.g. aircraft/vehicles), 
where appropriate. 
 
Aircraft address. A unique combination of 24 bits available for assignment to an aircraft for 
the purpose of air-ground communications, navigation, and surveillance. 
 
Aircraft data circuit-terminating equipment (ADCE). An aircraft specific data circuit-terminating 
equipment that is associated with an airborne data link processor (ADLP). It operates a 
protocol unique to Mode S data link for data transfer between air and ground. 
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Aircraft data link processor (ADLP). An aircraft-resident processor that is specific to a particular 
air-ground data link (e.g. Mode S) and which provides channel management, and segments 
and/or reassembles messages for transfer. It is connected to one side of aircraft elements 
common to all data link systems and on the other side to the air-ground link itself. 
 
Aircraft/vehicle. May be used to describe either a machine or device capable of atmospheric 
flight, or a vehicle on the airport surface movement area (i.e. runways and taxiways). 
 
Air-initiated protocol. A procedure initiated by a Mode S aircraft installation for delivering a 
standard length or extended length downlink message to the ground. 
 
BDS Comm-B Data Selector. The 8-bit BDS code determines the register whose contents are to 
be transferred in the MB field of a Comm-B reply. It is expressed in two groups of 4 bits each, 
BDS1 (most significant 4 bits) and BDS2 (least significant 4 bits). 
 
Broadcast. The protocol within the Mode S system that permits uplink messages to be sent 
to all aircraft in coverage area, and downlink messages to be made available to all 
interrogators that have the aircraft wishing to send the message under surveillance. 
 
Capability report. Information identifying whether the transponder has a data link capability 
as reported in the capability (CA) field of an all-call reply or squitter transmission (see “data 
link capability report”). 
 
Close-out. A command from a Mode S interrogator that terminates a Mode S link layer 
communication transaction. 
 
Cluster of interrogators. Two or more interrogators with the same interrogator identifier (II) 
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. 
 
Comm-A. A 112-bit interrogation containing the 56-bit MA message field. This field is used by 
the uplink standard length message (SLM) and broadcast protocols. 
 
Comm-B. A 112-bit reply containing the 56-bit MB message field. This field is used by the 
downlink SLM, ground-initiated and broadcast protocols. 
 
Comm-C. A 112-bit interrogation containing the 80-bit MC message field. This field is used by 
the uplink extended length message (ELM) protocol. 
 
Comm-D. A 112-bit reply containing the 80-bit MD message field. This field is used by the 
downlink ELM protocol. Connection. A logical association between peer-level entities in a 
communication system. 
 
Data link capability report. Information in a Comm-B reply identifying the complete Mode S 
communications capabilities of the aircraft installation. 
 
Downlink. A term referring to the transmission of data from an aircraft to the ground. Mode 
S air-to-ground signals are transmitted on the 1 090 MHz reply frequency channel. 
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Extended length message (ELM). A series of Comm-C interrogations (uplink ELM) transmitted 
without the requirement for intervening replies, or a series of Comm-D replies (downlink 
ELM) transmitted without intervening interrogations. 
 
Uplink ELM (UELM). A term referring to extended length uplink communication by means of 
112-bit Mode S Comm-C interrogations, each containing the 80-bit Comm-C message field 
(MC). 
 
Downlink ELM (DELM). A term referring to extended length downlink communication by 
means of 112-bit Mode S Comm-D replies, each containing the 80-bit Comm-D message field 
(MD). 
 
Frame. The basic unit of transfer at the link level. 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 sixteen Comm-D segments. 
 
General formatter/manager (GFM). The aircraft function responsible for formatting 
messages to be inserted in the transponder registers. It is also responsible for detecting and 
handling error conditions such as the loss of input data. 
 
Ground data circuit-terminating equipment (GDCE). A ground specific data 
circuit-terminating equipment associated with a ground data link processor (GDLP). It 
operates a protocol unique to Mode S data link for data transfer between air and ground. 
 
Ground data link processor (GDLP). A ground-resident processor that is specific to a 
particular air-ground data link (e.g. Mode S), and which provides channel management, and 
segments and/or reassembles messages for transfer. It is connected on one side (by means 
of its DCE) to ground elements common to all data link systems, and on the other side to the 
air-ground link itself. 
 
Ground-initiated Comm-B (GICB). The ground-initiated Comm-B protocol allows the 
interrogator to extract Comm-B replies containing data from a defined source in the MB 
field. 
 
Ground-initiated protocol. A procedure initiated by a Mode S interrogator for delivering 
standard length or extended length messages to a Mode S aircraft installation. 
 
Mode S air-initiated Comm-B (AICB) protocol. A procedure initiated by a Mode S transponder 
for transmitting a single Comm-B segment from the aircraft installation. 
 
Mode S broadcast protocols. Procedures allowing standard length uplink or downlink 
messages to be received by more than one transponder or ground interrogator respectively. 
 
Mode S ground-initiated Comm-B (GICB) protocol. A procedure initiated by a Mode S 
interrogator for eliciting a single Comm-B segment from a Mode S aircraft installation, 
incorporating the contents of one of 255 Comm-B registers within the Mode S transponder. 
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Mode S multisite-directed protocol. A procedure to ensure that extraction and close-out 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. A packet conforming to the Mode S subnetwork standard, designed to 
minimize the bandwidth required from the air-ground link. ISO 8208 packets may be 
transformed into Mode S packets and vice-versa. 
 
Mode S specific protocol (MSP). A protocol that provides restricted datagram service within 
the Mode S subnetwork. 
 
Mode S specific services. A set of communication services provided by the Mode S system 
which are not available from other air-ground subnetworks, and therefore not interoperable. 
 
Mode S specific services entity (SSE). An entity resident within an XDLP to provide access to 
the Mode S specific services. 

 
Packet. The basic unit of data transfer among communication devices within the network 
layer (e.g. an ISO 8208 packet or a Mode S packet). 
 
Segment. A portion of a 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. 
 
Standard length message (SLM). An exchange of digital data using selectively addressed 
Comm-A interrogations and/or Comm-B replies (see “Comm-A” and “Comm-B”). 
 
Subnetwork. An actual implementation of a data network that employs a homogeneous 
protocol and addressing plan, and is under the control of a single authority. 
 
Subnetwork management entity (SNME). An entity resident within a GDLP that performs 
subnetwork management and communicates with peer entities in intermediate or 
end-systems. 
 
Timeout. The cancellation of a transaction after one of the participating entities has failed to 
provide a required response within a pre-defined period of time. 
 
Uplink. A term referring to the transmission of data from the ground to an aircraft. Mode S 
ground-to-air signals are transmitted on the 1 030 MHz interrogation frequency channel. 
 
XDCE. A general term referring to both the ADCE and the GDCE. 
 
XDLP. A general term referring to both the ADLP and the GDLP. 
 
7.5.2 MODE S CHARACTERISTICS 
 
7.5.2.1 General provisions 
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Note 1 - Reference ISO document. When the term “ISO 8208” is referred to in this standard, it 
means the ISO Standard “Information technology - Data communications – X.25 Packet Layer 
Protocol for Data Terminal Equipment, Reference Number ISO/IEC 8208: 1990(E)”. 
 
Note 2 - The overall architecture of the Mode S subnetwork (see diagram on Functional Elements 
of the Mode S subnetwork below) 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 (SVCs), the second consists of the processing of Mode S specific services, 
and the third consists of the processing of subnetwork management information. SVCs utilize the 
reformatting process and the ADCE or GDCE function. Mode S specific services utilize the Mode S 
specific services entity (SSE) function. 
 
Functional elements of the Mode S subnetwork 
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7.5.2.1.1 Message categories. The Mode S subnetwork shall only carry aeronautical 
communications classified under categories of flight safety and flight regularity as specified 
in CAR-ANS Part 2, 2.8.1.8.4 and 2.8.1.8.6. 
 
7.5.2.1.2 Signals in space. The signal-in-space characteristics of the Mode S subnetwork shall 
conform to the provisions contained in CARANS Part 9, 9.3.1.2 
 
7.5.2.1.3 Code and byte independency. The Mode S subnetwork shall be capable of code and 
byte independent transmission of digital data. 
 
7.5.2.1.4 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 9.3.1.2.6.11 and 9.3.1.2.7 of CAR-ANS Part 9. 
 
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 contents of up to four linked MA or MB fields. An ELM frame is the 
contents of 2 to 16 MC or 1 to 16 MD fields.  
 
7.5.2.1.5 Bit numbering. In the description of the data exchange fields, the bits shall 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 otherwise stated, 
numerical values encoded by groups (fields) of bits shall be encoded using positive binary 
notation and the first bit transmitted shall be the most significant bit (MSB) (9.3.1.2.3.1.3 of 
CAR-ANS Part 9). 
 
7.5.2.1.6 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. 
 
7.5.2.2 Frames 
 
7.5.2.2.1 UPLINK FRAMES 
 
7.5.2.2.1.1 SLM frame. An uplink SLM frame shall be composed of up to four selectively 
addressed Comm-A segments. 
 
Note — Each Comm-A segment (MA field) received by the ADLP is accompanied by the first 32 bits 
of the interrogation that delivered the segment (9.3.1.2.10.5.2.1.1 of CAR-ANS Part 9). Within these 
32 bits is the 16-bit special designator (SD) field (9.3.1.2.6.1.4 of CAR-ANS Part 9). 
 
7.5.2.2.1.1.1 SD 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 each Comm-A interrogation shall be 
used to obtain the interrogator identifier subfield (IIS, bits 17-20) and the linked Comm-A 
subfield (LAS, bits 30-32). The action to be taken shall depend on the value of LAS. The 
contents of LAS and IIS shall be retained and shall be associated with the Comm-A message 
segment for use in assembling the frame as indicated below. All fields other than the LAS 
field shall be as defined in 9.3.1.2 of CAR-ANS Part 9. 
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Note - The SD field structure is shown in Figure 7.5-1 at the end of this Chapter. All figures and 
tables are located at the end of this chapter.) 
 
7.5.2.2.1.1.2 LAS coding. The 3-bit LAS subfield shall be coded as follows: 

 
LAS MEANING 

0 single segment 
1 linked, 1st segment 
2 linked, 2nd but not final segment 
3 linked, 3rd but not final segment 
4 linked, 4th and final segment 
5 linked, 2nd and final segment 
6 linked, 3rd and final segment 
7 unassigned 

 
7.5.2.2.1.1.3 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. 
 
7.5.2.2.1.1.4 Multiple segment SLM frame. The ADLP shall accept and assemble linked 56-bit 
Comm-A segments associated with all sixteen possible interrogator identifier (II) codes. 
Correct linking of Comm-A segments shall be achieved by requiring that all Comm-A 
segments have the same value of IIS. If LAS = 1 through 6, the frame shall consist of two to 
four Comm-A segments as specified in the following paragraphs. 
 
7.5.2.2.1.1.4.1 Initial segment. If LAS = 1, the MA field shall be assembled as the initial segment 
of an SLM frame. The initial segment shall be stored until all segments of the frame have 
been received or the frame is cancelled. 
 
7.5.2.2.1.1.4.2 Intermediate segment. If LAS = 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. 
 
7.5.2.2.1.1.4.3 Final segment. If LAS = 4, 5 or 6, the MA field shall be assembled as the final 
segment of the SLM frame. It shall be associated with previous segments containing the 
same value of IIS. 
 
7.5.2.2.1.1.4.4 Frame completion. The frame shall be considered complete and shall be made 
available for further processing as soon as all segments of the frame have been received. 
 
7.5.2.2.1.1.4.5 Frame cancellation. An incomplete SLM frame shall be cancelled if one or more 
of the following conditions apply: 
 

a)​ a new initial segment (LAS = 1) is received with the same value of IIS. In this case, the 
new initial segment shall be retained as the initial segment of a new SLM frame; 

 
b)​ the sequence of received LAS codes (after the elimination of duplicates) is not 

contained in the following list: 
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1)​ LAS = 0  
2)​ LAS = 1,5 
3)​ LAS = 1,2,6 
4)​ LAS = 1,6,2 
5)​ LAS = 1,2,3,4 
6)​ LAS = 1,3,2,4 
7)​ LAS = 1,2,4,3 
8)​ LAS = 1,3,4,2 
9)​ LAS = 1,4,2,3 
10)​ LAS = 1,4,3,2 

 
c)​ Tc seconds have elapsed since the last Comm-A segment with the same value of IIS 

was received (Please refer to Table 7.5-1 at the end of this Chapter). 
 

7.5.2.2.1.1.4.6 Segment cancellation. A received segment for an SLM frame shall be discarded 
if it is an intermediate or final segment and no initial segment has been received with the 
same value of IIS. 
 
7.5.2.2.1.1.4.7 Segment duplication. If a received segment duplicates a currently received 
segment number with the same value of IIS, the new segment shall replace the currently 
received segment. 
 
Note - The action of the Mode S subnetwork protocols may result in the duplicate delivery of 
Comm-A segments. 
 
7.5.2.2.1.2 ELM frame. An uplink ELM frame shall consist of from 20 to 160 bytes and shall 
be transferred from the interrogator to the transponder using the protocol defined in 
9.3.1.2.7 of CAR-ANS Part 9. The first 4 bits of each uplink ELM segment (MC field) shall 
contain the interrogator identifier (II) code of the Mode S interrogator transmitting the ELM. 
The ADLP shall check the II code of each segment of a completed uplink ELM. If all of the 
segments contain the same II code, the II code in each segment shall be deleted and the 
remaining message bits retained as user data for further processing. If all of the segments 
do not contain the same II code, the entire uplink ELM shall be discarded. 
 
Note - An uplink ELM frame consists of two to sixteen associated Comm-C segments, each of 
which contains the 4-bit II code. Therefore, the capacity for packet transfer is 19 to 152 bytes per 
uplink ELM frame. 
 
7.5.2.2.2 DOWNLINK FRAMES 
 
7.5.2.2.2.1 SLM frame. A downlink SLM frame shall be composed of up to 4 Comm-B 
segments. The MB field of the first Comm-B segment of the frame shall contain a 2-bit 
linked Comm-B subfield (LBS, bits 1 and 2 of the MB field). This subfield 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 a multi 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. 
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7.5.2.2.2.1.1 LBS coding. Linking shall be indicated by the coding of the LBS subfield of the 
MB field of the initial Comm-B segment of the SLM frame. 
 

The coding of LBS shall be as follows: 
 

LBS MEANING 

0 single segment 

1 
initial segment of a two-segment SLM 

frame 

2 
initial segment of a three-segment SLM 

frame 

3 
initial segment of a four-segment SLM 

frame 
 
7.5.2.2.2.1.2 Linking protocol 
 
7.5.2.2.2.1.2.1 In the Comm-B protocol, the initial segment shall be transmitted using the 
air-initiated or multisite directed protocols. The LBS field of the 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 to 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. 
 
7.5.2.2.2.1.2.2 Close-out of the air-initiated segment that initiated the protocol shall not be 
performed until all segments have been successfully transferred. 
 
Note - The linking procedure including the use of the ground initiated Comm-B protocol is 
performed by the ADLP. 
 
7.5.2.2.2.1.3 Directing SLM frames. If the SLM frame is to be multisite-directed, the ADLP shall 
determine the II code of the Mode S interrogator or cluster of interrogators (7.5.2.8.1.3) that 
shall receive the SLM frame. 
 
7.5.2.2.2.2 ELM FRAME 
 
Note — A downlink ELM consists of one to sixteen associated Comm-D segments. 
 
7.5.2.2.2.2.1 Procedure. Downlink ELM frames shall be used to deliver messages greater 
than or equal to 28 bytes and shall be formed using the protocol defined in 9.3.1.2.7 of 
CAR-ANS Part 9. 
 
7.5.2.2.2.2.2 Directing ELM frames. If the ELM frame is to be multisite-directed, the ADLP shall 
determine the II code of the Mode S interrogator or cluster of interrogators (7.5.2.8.1.3) that 
shall receive the ELM frame. 
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7.5.2.2.3 XDLP frame processing. Frame processing shall be performed on all Mode S packets 
(except for the MSP packet) as specified in 7.5.2.2.3 to 7.5.2.2.5. Frame processing for Mode 
S specific services shall be performed as specified in 7.5.2.7. 
 
7.5.2.2.3.1 Packet length. All packets (including a group of packets multiplexed into a single 
frame) shall be transferred in a frame consisting of the smallest number of segments 
needed to accommodate the packet. The user data field shall be an integral multiple of 
bytes in length. 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 field shall define the 
number of full bytes used in the last segment of a frame. During LV calculations, the 4-bit II 
code in the last segment of an uplink ELM message shall be (1) ignored for uplink ELM 
frames with an odd number of Comm-C segments and (2) counted for uplink ELM frames 
with an even number of Comm-C segments. The value contained in the LV field shall be 
ignored if the packet is multiplexed. 
 
Note - A specific length field is used to define the length of each element of a multiplexed packet. 
Therefore the LV field value is not used. LV field error handling is described in Tables 7.5-16 and 
7.5-19 at the end of this Chapter. 
 
7.5.2.2.3.2 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 — Multiplexing is not performed on MSP packets 
 
7.5.2.2.3.2.1 Multiplexing optimization. When multiple packets are awaiting transfer to the 
same XDLP, they shall be multiplexed into a single frame in order to optimize throughput, 
provided that packets associated with SVCs of different priorities are not multiplexed 
together. 
 
7.5.2.2.3.2.2 Structure. The structure of the multiplexed packets shall be as follows: 
 

 
 
Note - A number in the field signifies the field length in bits; “v” signifies that the field is of 
variable length. 
 
7.5.2.2.3.2.2.1 Multiplexing header. The header for the multiplexed packets shall be as 
follows: 
 

 
 

Where, 
 

Data packet type (DP) = 0 
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MSP packet type (MP) = 1 
Supervisory packet (SP) = 3 

Supervisory type (ST) = 2 
 

Note — See Figure 7.5-23 at the end of this Chapter for a definition for the field structure used in 
the multiplexing header. 
7.5.2.2.3.2.2.2 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 limited to the 
LENGTH field, in which case a REJECT packet with the expected PS value can be sent. 
 
7.5.2.2.3.2.2.2.1 For multiplex packets, if the entire packet cannot be demultiplexed, then 
the first constituent packet shall be treated as a format error, and the remainder shall be 
discarded. 
 
7.5.2.2.3.2.3 Termination. The end of a frame containing a sequence of multiplexed packets 
shall be determined by one of the following events: 
 

a)​ a length field of all zeros; or 
b)​ less than eight bits left in the frame. 

 
7.5.2.2.3.3 MODE S CHANNEL SEQUENCE PRESERVATION 
 
7.5.2.2.3.3.1 Application. In the event that multiple Mode S frames from the same SVC are 
awaiting transfer to the same XDLP, the following procedure shall be used. 
 
7.5.2.2.3.3.2 Procedure 
 
Note 1 - SLM and ELM transactions can occur independently. 
 
Note 2 - Uplink and downlink transactions can occur independently. 
 
7.5.2.2.3.3.2.1 SLM frames. SLM frames awaiting transfer shall be transmitted in the order 
received. 
 
7.5.2.2.3.3.2.2 ELM frames. ELM frames awaiting transfer shall be transmitted in the order 
received. 
 
7.5.2.2.4 GDLP FRAME PROCESSING 
 
7.5.2.2.4.1 GENERAL PROVISIONS 
 
7.5.2.2.4.1.1 The GDLP shall determine the data link capability of the ADLP/transponder 
installation from the data link capability report (7.5.2.9) before performing any data link 
activity with that ADLP. 
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7.5.2.2.4.1.2 GDLP frame processing shall provide to the interrogator all data for the uplink 
transmission that are not provided directly by the interrogator. 
 
7.5.2.2.4.2 Delivery status. GDLP frame processing shall accept an indication from the 
interrogator function that a specified uplink frame that was previously transferred to the 
interrogator has been successfully delivered over the ground-to-air link. 
 
7.5.2.2.4.3 Aircraft address. GDLP frame processing shall receive from the interrogator along 
with the data in each downlink SLM or ELM frame, 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 receive an uplink SLM or ELM frame. 
 
7.5.2.2.4.4 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 
protocol, extended length message protocol or broadcast protocol. 
 
7.5.2.2.4.5 Frame determination. A Mode S packet (including multiplexed packets but 
excluding MSP packets) intended for uplink and less than or equal to 28 bytes shall be sent 
as an SLM frame. A Mode S packet greater than 28 bytes shall be sent as an uplink ELM 
frame for transponders with ELM capability, using M-bit processing as necessary 
(7.5.2.5.1.4.1). If the transponder does not have ELM capability, packets greater than 28 
bytes shall be sent using the M-bit or S-bit (7.5.2.5.1.4.2) assembly procedures as necessary 
and multiple SLM frames. 
 
Note — The Mode S DATA, CALL REQUEST, CALL ACCEPT, CLEAR REQUEST and INTERRUPT packets 
are the only Mode S packets that use M-bit or S-bit sequencing. 
 
7.5.2.2.5 ADLP FRAME PROCESSING 
 
7.5.2.2.5.1 General provisions. With the possible exception of the last 24 bits (address/parity), 
ADLP frame processing shall accept from the transponder the entire content of both 56-bit 
and 112-bit received uplink transmissions, excluding all-call and ACAS interrogations. ADLP 
frame processing shall provide to the transponder all data for the downlink transmission 
that is not provided directly by the transponder (7.5.2.3.3). 
 
7.5.2.2.5.2 Delivery status. ADLP frame processing shall accept an indication from the 
transponder that a specified downlink frame that was previously transferred to the 
transponder has been closed out. 
 
7.5.2.2.5.3 Interrogator identifier. ADLP frame processing shall accept 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 
transponder the II code of the interrogator or cluster of interrogators that shall receive a 
multisite-directed frame. 
 
7.5.2.2.5.4 Mode S protocol type identification. ADLP frame processing shall indicate to the 
transponder the protocol to be used to transfer the frame: ground-initiated, air-initiated, 
broadcast, multisite-directed, standard length or extended length. 
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7.5.2.2.5.5 Frame cancellation. ADLP frame processing shall be capable of cancelling 
downlink frames previously transferred to the transponder for transmission 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. 
 
7.5.2.2.5.6 Frame determination. A Mode S packet (including multiplexed packets but 
excluding MSP packets) intended for downlink and less than or equal to 222 bits shall be 
sent as an SLM frame. A Mode S packet greater than 222 bits shall be sent as a downlink 
ELM frame for transponders with ELM capability using M-bit processing as necessary 
(7.5.2.5.1.4.1). When M-bit processing is used, all ELM frames containing M = 1 shall contain 
the maximum number of ELM segments that the transponder is capable of transmitting in 
response to one requesting interrogation (UF = 24) (7.5.2.9.1). If the transponder does not 
have ELM capability, packets greater than 222 bits shall be sent using the M-bit or S-bit 
(7.5.2.5.1.4.2) assembly procedures and multiple SLM frames. 
 
Note — The maximum length of a downlink SLM frame is 222 bits. This is equal to 28 bytes (7 
bytes for 4 Comm-B segments) minus the 2-bit linked Comm-B subfield (7.5.2.2.2.1.1). 
 
7.5.2.2.6 PRIORITY MANAGEMENT 
 
7.5.2.2.6.1 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 (7.5.2.8.1); 
c)​ frames containing only high priority SVC packets; and 
d)​ frames containing only low priority SVC packets. 

 
7.5.2.2.6.2 GDLP PRIORITY 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 (7.5.2.8.1); 
c)​ frames containing at least one high priority SVC packet; and 
d)​ frames containing only low priority SVC packets. 

 
7.5.2.3 Data exchange interfaces 
 
7.5.2.3.1 THE DTE ISO 8208 INTERFACE 
 
7.5.2.3.1.1 General provisions. The interface between the XDLP and the DTE(s) shall conform 
to ISO 8208 packet layer protocol (PLP). The XDLP shall support the procedures of the DTE 
as specified in ISO 8208. As such, the XDLP shall contain a DCE (7.5.2.4). 
 
7.5.2.3.1.2 Physical and link layer requirements for the DTE/DCE interface. The requirements 
are: 
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a)​ 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 
 

b)​ the interface shall support the transfer of variable length network layer packets. 
 
7.5.2.3.1.3 DTE ADDRESS. 
 
7.5.2.3.1.3.1 Ground DTE address. The ground DTE address shall have a total length of 3 
binary coded decimal (BCD) digits, as follows: 

X0X1X2 
 

X0 shall be the most significant digit. Ground DTE addresses shall be decimal numbers 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 (please refer to Table 7.5-1) between 
their coverage areas shall be regarded as having overlapping coverage. 
 
7.5.2.3.1.3.2 Mobile DTE address. The mobile DTE address shall have a total length of 10 BCD 
digits, as follows: 
 

X0X1X2X3X4X5X6X7X8X9 
 
X0 shall be the most significant digit. The digits X0 to X7 shall contain the octal 
representation of the aircraft address coded in BCD. The digits X8X9 shall identify a 
sub-address for specific DTEs 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 
01 to 15 Unassigned 

 
7.5.2.3.1.3.3 Illegal DTE addresses. DTE addresses outside of the defined ranges or not 
conforming to the formats for the ground and mobile DTE addresses specified in 
7.5.2.3.1.3.1 and 7.5.2.3.1.3.2 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 7.5.2.5.1.5. 
 
7.5.2.3.1.4 PACKET LAYER PROTOCOL REQUIREMENTS OF THE DTE/DCE INTERFACE 
 
7.5.2.3.1.4.1 Capabilities. The interface between the DTE and the DCE shall conform to ISO 
8208 with the following capabilities: 
 

a)​ expedited data delivery, i.e. the use of INTERRUPT packets with a user data field of 
up to 32 bytes;  

b)​ priority facility (with two levels, 7.5.2.5.2.1.1.6); 
c)​ fast select (7.5.2.5.2.1.1.13, 7.5.2.5.2.1.1.16); 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 contain the Mode S 
address as defined). 
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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. 
 
7.5.2.3.1.4.2 Parameter values. The timer and counter parameters for the DTE/DCE interface 
shall conform to the default ISO 8208 values. 
 
7.5.2.3.2 MODE S SPECIFIC SERVICES INTERFACE 
 
Note - Mode S specific services consist of the broadcast Comm-A and Comm-B, GICB and MSP. 
 
7.5.2.3.2.1 ADLP 
 
7.5.2.3.2.1.1 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. 
 
7.5.2.3.2.1.2 Functional capability. Message and control coding via this interface shall 
support all of the capabilities specified in 7.5.2.7.1. 
 
7.5.2.3.2.2 GDLP 
 
7.5.2.3.2.2.1 General provisions. The GDLP shall support the accessing of Mode S specific 
services through the provision of a separate GDLP interface for this purpose and/or by 
providing access to these services through the DTE/DCE interface. 
 
7.5.2.3.2.2.2 Functional capability. Message and control coding via this interface shall 
support all of the capabilities specified in 7.5.2.7.2. 
 
7.5.2.3.3 ADLP/TRANSPONDER INTERFACE 
 
7.5.2.3.3.1 TRANSPONDER TO ADLP 
 
7.5.2.3.3.1.1 The ADLP shall accept an 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;  
b)​ Comm-A interrogation; 
c)​ Comm-A broadcast interrogation; and 
d)​ uplink ELM. 

 
The ADLP shall also accept the II code of the interrogator used to transmit the surveillance, 
Comm-A or uplink ELM. 
 
Note - Transponders will not output all-call and ACAS information on this interface. 
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7.5.2.3.3.1.2 The ADLP shall accept control information from the transponder indicating the 
status of downlink transfers. This shall include: 
 

a)​ Comm-B close-out; 
b)​ Comm-B broadcast timeout; and 
c)​ downlink ELM close-out. 

 
7.5.2.3.3.1.3 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 (7.5.2.9). 
 
7.5.2.3.3.2 ADLP TO TRANSPONDER 
 
7.5.2.3.3.2.1 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 protocols: 
 

a)​ ground-initiated Comm-B; 
b)​ air-initiated Comm-B; 
c)​ multisite-directed Comm-B; 
d)​ Comm-B broadcast; 
e)​ downlink ELM; and 
f)​ 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 (9.3.1.2.6.11.2 of CAR-ANS Part 9) 
for a ground-initiated Comm-B. 
 
7.5.2.3.3.2.2 The ADLP shall be able to perform frame cancellation as specified in 7.5.2.2.5.5. 
 
7.5.2.3.4 GDLP/MODE S INTERROGATOR INTERFACE 
 
7.5.2.3.4.1 INTERROGATOR TO GDLP 
 
7.5.2.3.4.1.1 The GDLP 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)​ ground-initiated Comm-B; 
b)​ air-initiated Comm-B; 
c)​ air-initiated Comm-B broadcast; and 
d)​ downlink ELM. 

 
The GDLP shall also accept the BDS code used to identify the ground-initiated Comm-B 
segment. 
 
7.5.2.3.4.1.2 The GDLP shall accept control information from the interrogator indicating the 
status of uplink transfers and the status of the addressed Mode S aircraft. 
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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 following types of protocols: 
 

a)​ Comm-A interrogation; 
b)​ Comm-A broadcast interrogation; 
c)​ uplink ELM; and 
d)​ ground-initiated Comm-B request. 

The GDLP shall also provide the BDS code for the ground-initiated Comm-B protocol. 
 
7.5.2.4 DCE operation 
 
Note — The DCE process within the XDLP acts as a peer process to the DTE. The DCE supports the 
operations of the DTE with the capability specified in 7.5.2.3.1.4. The following requirements do 
not specify format definitions and flow control on the DTE/DCE interface. The specifications and 
definitions in ISO 8208 apply for these cases. 
 
7.5.2.4.1 State transitions. The DCE shall operate as a state machine. Upon entering a state, 
the DCE shall perform the actions specified in Table 7.5-2. State transitions and additional 
action(s) shall be as specified in Tables 7.5-3 through 7.5-12 at the end of this Chapter. 
 
Note — The next state transition (if any) that occurs when the DCE receives a packet from the 
DTE is specified by Tables 7.5-3 through 7.5-8. These tables are organized according to the 
hierarchy illustrated in Figure 7.5-2. The same transitions are defined in Tables 7.5-9 through 
7.5-12 when the DCE receives a packet from the XDCE (via the reformatting process). 
 
7.5.2.4.2 DISPOSITION OF PACKETS 
 
7.5.2.4.2.1 Upon receipt of a packet from the DTE, the packet shall be forwarded or not 
forwarded to the XDCE (via the reformatting process) according to the parenthetical 
instructions contained in Tables 7.5-3 to 7.5-8. If no parenthetical instruction is listed or if 
the parenthetical instruction indicates “do not forward”, the packet shall be discarded. 
 
7.5.2.4.2.2 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 7.5-9 to 7.5-12. If no parenthetical instruction is listed or if 
the parenthetical instruction indicates “do not forward”, the packet shall be discarded. 
 
7.5.2.5 Mode S packet layer processing 
 
7.5.2.5.1 GENERAL REQUIREMENTS 
 
7.5.2.5.1.1 BUFFER REQUIREMENTS 
 
7.5.2.5.1.1.1 ADLP buffer requirements 
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7.5.2.5.1.1.1.1 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).  
 
7.5.2.5.1.1.1.2 The ADLP shall be capable of maintaining sufficient buffer space for fifteen 
SVCs: 
 

a)​maintain sufficient buffer space to hold fifteen 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; 

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; 
 

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

 
d)​maintain sufficient 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 

 
e)​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. 
 
7.5.2.5.1.1.1.3 The ADLP shall be capable of maintaining a buffer of 1 600 bytes in each 
direction to be shared among all MSPs. 
 
7.5.2.5.1.1.2 GDLP buffer requirements 
 
7.5.2.5.1.1.2.1 The GDLP shall be capable of maintaining sufficient buffer space for an 
average of 4 SVCs for each Mode S aircraft in the coverage area of the interrogators 
connected to it, assuming all aircraft have ELM capability. 
 
Note - Additional buffer space may be required if DTEs associated with end-systems are 
supported. 
 
7.5.2.5.1.2 CHANNEL NUMBER POOLS 
 
7.5.2.5.1.2.1 The XDLP shall maintain several SVC channel number pools; the DTE/DCE (ISO 
8208) interface uses one set. Its organization, structure, and use shall be as defined in the 
ISO 8208 standard. 
 
The other channel pools shall be used on the ADCE/GDCE interface. 
 
7.5.2.5.1.2.2 The GDLP shall manage a pool of temporary channel numbers in the range of 1 
to 3, for each ground DTE/ADLP pair. Mode S CALL REQUEST packets generated by the 
GDLP shall contain the ground DTE address and a temporary channel number allocated 

 CAAP-ODG-ICACS-NPRMF v1 r0 
11 April 2025 
Page 18 of 90 

 



 

 
 
​  

 
 

           Republic of the Philippines 
         Civil Aviation Authority of the Philippines 

 

 
Notice of Proposed Rule Making Form 

 
 

from the pool of that ground DTE. 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 to three call 
requests in process at the same time for a particular ground DTE and ADLP combination. It also 
allows the GDLP or ADLP to clear a channel before the permanent channel number is assigned. 
 
Note 2 - The ADLP may be in contact with multiple ground DTEs at any one time. All the ground 
DTEs use temporary channel numbers ranging from 1 to 3. 
 
7.5.2.5.1.2.3 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) to all SVCs and shall inform the GDLP of the 
assigned number by including it in the Mode S CALL REQUEST by ADLP or Mode S CALL 
ACCEPT by ADLP 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 channel numbers. The ADLP shall continue to associate the temporary 
channel number with the permanent channel number of an SVC until the SVC is returned to 
the READY (p1) state, or else, while in the DATA TRANSFER (p4) state, a Mode S CALL 
REQUEST by GDLP packet is received bearing the same temporary channel number. A 
non-zero permanent channel number in the Mode S CLEAR REQUEST by ADLP, CLEAR 
REQUEST by GDLP, CLEAR CONFIRMATION by ADLP or CLEAR CONFIRMATION by GDLP 
packet shall indicate that the permanent channel number shall be used 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 number is to be used. 
 
Note - The use of a zero permanent channel number allows the ADLP to clear an SVC when no 
permanent channel number is available, and allows the GDLP to do likewise before it has been 
informed of the permanent channel number. 
 
7.5.2.5.1.2.4 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. 
 
7.5.2.5.1.3 Receive ready and receive not ready conditions. The ISO 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. 
 
7.5.2.5.1.4 PROCESSING OF M-BIT AND S-BIT SEQUENCES 
 
Note - M-bit processing applies to the sequencing of the DATA packet. S-bit processing applies to 
the sequencing of Mode S CALL REQUEST, CALL ACCEPT, CLEAR REQUEST and INTERRUPT packets. 
 
7.5.2.5.1.4.1 M-bit processing 
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Note - The packet size used on the DTE/DCE interface can be different from that used on the 
ADCE/GDCE interface. 
 
7.5.2.5.1.4.1.1 M-bit processing shall be used when DATA packets are reformatted 
(7.5.2.5.2). 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 Mbit set to 
1 shall indicate that a user data field continues in the subsequent DATA packet. Subsequent 
packets in an M-bit sequence shall use the same header format (i.e. the packet format 
excluding the user data field). 
 
7.5.2.5.1.4.1.2 If the packet size for the XDCE (7.5.2.6.4.2) interface is larger 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. 
 
7.5.2.5.1.4.1.3 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 shall be discarded. 
 
7.5.2.5.1.4.1.4 In order to decrease delivery delay, reformatting shall be performed on the 
partial receipt of an M-bit sequence, rather than delay reformatting until the complete M-bit 
sequence is received. 
 
7.5.2.5.1.4.2 S-bit processing. S-bit processing shall apply only to Mode S CALL REQUEST, 
CALL ACCEPT, CLEAR REQUEST and INTERRUPT packets. This processing shall be performed 
as specified for M-bit processing (7.5.2.5.1.4.1) except that the packets associated with any 
S-bit sequence whose reassembly is not completed in Tq seconds (Tables 7.5-1 and 7.5-13) 
shall be discarded (7.5.2.6.3.6, 7.5.2.6.4.5.2 and 7.5.2.6.9), and receipt of a packet shorter 
than the maximum packet size with S = 1 shall cause the entire S-bit sequence to be treated 
as a format error in accordance with Table 7.5-16. 
 
7.5.2.5.1.5 MODE S SUBNETWORK ERROR PROCESSING FOR ISO 8208 PACKETS 
 
7.5.2.5.1.5.1 D-bit. If the XDLP receives a DATA packet with the D-bit set to 1, the XDLP shall 
send a RESET REQUEST packet to the originating DTE containing a cause code (CC) = 133 and 
a diagnostic code (DC) = 166. If the D-bit is set to 1 in a CALL REQUEST packet, the D-bit shall 
be ignored by the XDLP. The Dbit of the corresponding CALL ACCEPT packet shall always be 
set to 0. The use of CC is optional. 
 
7.5.2.5.1.5.2 Q-bit. If the XDLP receives a DATA packet with the Q-bit set to 1, the XDLP shall 
send a RESET REQUEST packet to the originating DTE containing CC = 133 and DC = 83. The 
use of CC is optional. 
 
7.5.2.5.1.5.3 Invalid priority. If the XDLP receives a call request with a connection priority 
value equal to 2 through 254, the XDLP shall clear the virtual circuit using DC = 66 and CC = 
131. The use of CC is optional. 
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7.5.2.5.1.5.4 Unsupported facility. If the XDLP receives a call request with a request for a 
facility that it cannot support, the XDLP shall clear the virtual circuit using DC = 65 and C = 
131. The use of CC is optional. 
 
7.5.2.5.1.5.5 Illegal calling DTE address. If the XDLP receives a call request with an illegal 
calling DTE address (7.5.2.3.1.3.3), the XDLP shall clear the virtual circuit using DC = 68 and 
CC = 141. The use of CC is optional. 
 
7.5.2.5.1.5.6 Illegal called DTE address. If the XDLP receives a call request with an illegal called 
DTE address (7.5.2.3.1.3.3), the XDLP shall clear the virtual circuit using DC = 67 and CC = 
141. The use of CC is optional. 
 
7.5.2.5.2 REFORMATTING PROCESS 
 
Note - The reformatting process is divided into two subprocesses: uplink formatting and 
downlink formatting. For the ADLP, the uplink process reformats Mode S packets into ISO 8208 
packets and the downlink process reformats ISO 8208 packets into Mode S packets. For the 
GDLP, the uplink process reformats ISO 8208 packets into Mode S packets and the downlink 
process reformats Mode S packets into ISO 8208 packets. 
 
7.5.2.5.2.1 CALL REQUEST BY ADLP 
 
7.5.2.5.2.1.1 Translation into Mode S packets 
 
7.5.2.5.2.1.1.1 Translated packet format. Reception by the ADLP reformatting process of an 
ISO 8208 CALL REQUEST packet from the local DCE shall result in the generation of 
corresponding Mode S CALL REQUEST by ADLP packet(s) (as determined by S-bit processing 
(7.5.2.5.1.4.2)) as follows: 
 

 
7.5.2.5.2.1.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.1.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.1.1.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.2.1.1.5 Supervisory type (ST). This field shall be set to 0. 
 
7.5.2.5.2.1.1.6 Priority (P). This field shall be set to 0 for a low priority SVC 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 does not 
contain the priority facility or if a priority of 255 is specified. The other fields of the priority 
facility shall be ignored. 
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7.5.2.5.2.1.1.7 Sequence number (SN). For a particular SVC, each packet shall be numbered 
(7.5.2.6.9.4). 
 
7.5.2.5.2.1.1.8 Channel number (CH). The channel number shall be chosen from the pool of 
SVC channel numbers available to the ADLP. The pool shall consist of 15 values from 1 
through 15. The highest available channel number shall be chosen from the pool. An 
available channel shall be defined as one in state p1. 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 channel is active. 
 
Note - Also refer to 7.5.2.5.1.2 on channel pool management. 
 
7.5.2.5.2.1.1.9 Address, mobile (AM). This address shall be the mobile DTE sub-address 
(7.5.2.3.1.3.2) in the range of 0 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. 
 
Note - The 24-bit aircraft address is transferred within the Mode S link layer. 
 
7.5.2.5.2.1.1.10 Address, ground (AG). This address shall be the ground DTE address 
(7.5.2.3.1.3.1) in the range of 0 to 255. The address shall be extracted from the called DTE 
address contained in the ISO 8208 packet and converted to binary representation. 
 
7.5.2.5.2.1.1.11 Fill field. The fill field shall be used to align subsequent data fields on byte 
boundaries. When indicated as “FILL: n”, the fill field shall be set to a length of “n” bits. When 
indicated as “FILL1: 0 or 6”, the fill field shall be set to a length of 6 bits for a 
non-multiplexed packet in a downlink SLM frame and 0 bit for all other cases. 
 
When indicated as “FILL2: 0 or 2”, the fill field shall be set to a length of 0 bit for a 
non-multiplexed packet in a downlink SLM frame or for a multiplexing header and 2 bits for 
all other cases. 
 
7.5.2.5.2.1.1.12 S field (S). A value of 1 shall indicate that the packet is part of an S-bit 
sequence with more packets in the sequence to follow. A value of 0 shall indicate that the 
sequence ends with this packet. This field shall be set as specified in 7.5.2.5.1.4.2. 
 
7.5.2.5.2.1.1.13 FS field (FS). A value of 0 shall indicate that the packet does not contain 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. 
 
7.5.2.5.2.1.1.14 First packet flag (F). This field 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 be set to 1. 
 
7.5.2.5.2.1.1.15 User data length (LV). This field shall indicate the number of full bytes used in 
the last SLM or ELM segment as defined in 7.5.2.2.3.1. 
 
7.5.2.5.2.1.1.16 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 
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the ISO 8208 packet. The user data field shall be transferred from ISO 8208 packet 
unchanged using S-bit processing as specified in 7.5.2.5.1.4.2. 
 
7.5.2.5.2.1.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.1.2.1 Translation. Reception by the GDLP reformatting process of a Mode S CALL 
REQUEST by ADLP packet (or an S-bit sequence of packets) from the GDCE 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 7.5.2.5.2.1.1 with the exceptions as specified in 7.5.2.5.2.1.2.2. 
 
7.5.2.5.2.1.2.2 Called DTE, calling DTE address and length fields. The calling 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 (7.5.2.3.1.3.2). 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. 
 
7.5.2.5.2.2 CALL REQUEST BY GDLP 
 
7.5.2.5.2.2.1 Translation into Mode S packets 
 
7.5.2.5.2.2.1.1 General. Reception by the GDLP reformatting process of an ISO 8208 CALL 
REQUEST packet from the local DCE shall result in the generation of corresponding Mode S 
CALL REQUEST by GDLP packet(s) (as determined by S-bit processing (7.5.2.5.1.4.2)) as 
follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.2.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.2.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.2.1.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.2.2.1.5 Supervisory type (ST). This field shall be set to 0. 
 
7.5.2.5.2.2.1.6 Temporary channel number field (TC). This field shall be used to distinguish 
multiple 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, p1. 
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7.5.2.5.2.2.1.7 Address, ground (AG). This address shall be the ground DTE address 
(7.5.2.3.1.3.1) in the range of 0 to 255. The address shall be extracted from the calling DTE 
address contained in the ISO 8208 packet and converted to binary representation. 
 
7.5.2.5.2.2.1.8 Address, mobile (AM). This address shall be the mobile DTE subaddress 
(7.5.2.3.1.3.2) in the range of 0 to 15. The address shall be extracted from the two least 
significant digits of the called DTE address contained in the ISO 8208 packet and converted 
to binary representation. 
 
7.5.2.5.2.2.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.2.2.1 Translation. Reception by the ADLP reformatting process of a Mode S CALL 
REQUEST 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 7.5.2.5.2.2.1 with the exceptions as specified in 7.5.2.5.2.2.2.2. 
 
7.5.2.5.2.2.2.2 Called DTE, calling DTE address and length fields. 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 (7.5.2.3.1.3.2). 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 field 
shall be as defined in ISO 8208. 
 
7.5.2.5.2.3 CALL ACCEPT BY ADLP 
 
7.5.2.5.2.3.1 Translation into Mode S packets 
 
7.5.2.5.2.3.1.1 Translated packet format. Reception by the ADLP 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 ADLP packet(s) (as determined by S-bit processing 
(7.5.2.5.1.4.2)) as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.3.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.3.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.3.1.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.2.3.1.5 Supervisory type (ST). This field shall be set to 1. 
 
7.5.2.5.2.3.1.6 Temporary channel number (TC). The TC value in the originating Mode S CALL 
REQUEST by GDLP packet shall be returned to the GDLP along with the channel number 
(CH) assigned by the ADLP. 
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7.5.2.5.2.3.1.7 Channel number (CH). The field shall be set equal to the channel number 
assigned by the ADLP as determined during the CALL REQUEST procedures for the Mode S 
connection. 
 
7.5.2.5.2.3.1.8 Address, mobile and address, ground. The AM and AG values in the originating 
Mode S CALL REQUEST by GDLP packet shall be returned in these fields. When present, DTE 
addresses in the ISO 8208 CALL ACCEPT packet shall be ignored. 
 
7.5.2.5.2.3.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.3.2.1 Translation. Reception by the GDLP reformatting process of a Mode S CALL 
ACCEPT by ADLP packet (or an S-bit sequence of packets) from the GDCE 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 7.5.2.5.2.3.1 with the exceptions as specified in 7.5.2.5.2.3.2.2. 
 
7.5.2.5.2.3.2.2 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 (7.5.2.3.1.3.2). 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 length field shall be as defined in ISO 8208. 
 
Note - The called and calling DTE addresses are optional in the corresponding ISO 8208 packet 
and are not required for correct operation of the Mode S subnetwork. 
 
7.5.2.5.2.4 CALL ACCEPT BY GDLP 
 
7.5.2.5.2.4.1 Translation into Mode S packets 
 
7.5.2.5.2.4.1.1 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 
(7.5.2.5.1.4.2)) as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.4.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.4.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.4.1.4 Supervisory packet (SP). This field shall be set to 1. 
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7.5.2.5.2.4.1.5 Supervisory type (ST). This field shall be set to 1. 
 
7.5.2.5.2.4.1.6 Address, mobile and address, ground. The AM and AG values in the originating 
Mode S CALL REQUEST by ADLP packet shall be returned in these fields. When present, DTE 
addresses in the ISO 8208 CALL ACCEPT packet shall be ignored. 
 
7.5.2.5.2.4.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.4.2.1 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 7.5.2.5.2.4.1 with the exceptions as specified in 7.5.2.5.2.4.2.2. 
 
7.5.2.5.2.4.2.2 Called DTE, calling DTE address and length fields. Where present, the calling 
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 (7.5.2.3.1.3.2). 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. 
 
Note - The called and calling DTE addresses are optional in the corresponding ISO 8208 packet 
and are not required for correct operation of the Mode S subnetwork. 
 
7.5.2.5.2.5 CLEAR REQUEST BY ADLP 
 
7.5.2.5.2.5.1 Translation into Mode S packets 
 
7.5.2.5.2.5.1.1 Translated packet format. Reception by the ADLP reformatting process of an 
ISO 8208 CLEAR REQUEST packet from the local DCE shall result in the generation of a 
corresponding Mode S CLEAR REQUEST by ADLP packet(s) (as determined by S-bit 
processing (7.5.2.5.1.4.2)) as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1 and 7.5.2.5.2.2. 
 
7.5.2.5.2.5.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.5.1.3 MSP packet type (MP). This field shall be set to 1 
 
7.5.2.5.2.5.1.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.2.5.1.5 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. 
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7.5.2.5.2.5.1.6 Temporary channel (TC): If a channel number has been allocated during the 
call acceptance phase, then TC shall be set to zero, otherwise it shall be set to the value 
used in the CALL REQUEST by GDLP. 
 
7.5.2.5.2.5.1.7 Supervisory type (ST). This field shall be set to 2 
 
7.5.2.5.2.5.1.8 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 ISO 8208 CLEAR REQUEST packet shall be 
ignored. 
 
7.5.2.5.2.5.1.9 Clearing cause (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 (see also 7.5.2.6.3.3). The coding and definition of these fields shall be as 
specified in ISO 8208. 
 
7.5.2.5.2.5.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.5.2.1 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 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 7.5.2.5.2.5.1 with the exceptions specified in 7.5.2.5.2.5.2.2 and 
7.5.2.5.2.5.2.3. 
 
7.5.2.5.2.5.2.2 Called DTE, calling DTE and length fields. These fields shall be omitted in the 
ISO 8208 CLEAR REQUEST packet. 
 
7.5.2.5.2.5.2.3 Clearing cause field. This field shall be set taking account of 7.5.2.6.3.3. 
 
7.5.2.5.2.6 CLEAR REQUEST BY GDLP 
 
7.5.2.5.2.6.1 Translation into Mode S packets 
 
7.5.2.5.2.6.1.1 Translated packet format. Reception by the GDLP reformatting process of an 
ISO 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 (7.5.2.5.1.4.2)) as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1, 7.5.2.5.2.2 and 7.5.2.5.2.5. 
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7.5.2.5.2.6.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.6.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.6.1.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.2.6.1.5 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. 
 
7.5.2.5.2.6.1.6 Temporary channel (TC): If a channel number has been allocated during the 
call acceptance phase, then TC shall be set to zero, otherwise it shall be set to the value 
used in the CALL REQUEST by GDLP. 
 
7.5.2.5.2.6.1.7 Supervisory type (ST). This field shall be set to 2. 
 
7.5.2.5.2.6.2 Translation into ISO 8208 packets 
 
7.5.2.5.2.6.2.1 Translation. Reception by the ADLP reformatting process of a Mode S 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 7.5.2.5.2.6.1. 
 
7.5.2.5.2.6.2.2 Called DTE, calling DTE and length fields. These fields shall be omitted in the 
ISO 8208 CLEAR REQUEST packet. 

 
7.5.2.5.2.7 DATA 
 
7.5.2.5.2.7.1 Translation into Mode S packets 
 
7.5.2.5.2.7.1.1 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 S DATA packet(s) as determined by M-bit processing (7.5.2.5.1.4.1), as follows: 
 

 
 
7.5.2.5.2.7.1.2 Data packet type (DP). This field shall be set to 1. 
 
7.5.2.5.2.7.1.3 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 0 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. 
 
Note - See 7.5.2.5.1.4 and ISO 8208 for a complete explanation. 
 
7.5.2.5.2.7.1.4 Sequence number (SN). The sequence number field shall be set as specified in 
7.5.2.5.2.1.1.7. 
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7.5.2.5.2.7.1.5 Packet send sequence number (PS). The packet send sequence number field 
shall be set as specified in 7.5.2.6.4.4. 
 
7.5.2.5.2.7.1.6 Packet receive sequence number (PR). The packet receive sequence number 
field shall be set as specified in 7.5.2.6.4.4. 
 
7.5.2.5.2.7.1.7 Channel number (CH). The channel number field shall contain the Mode S 
channel number that corresponds to the incoming ISO 8208 DATA packet channel number. 
 
7.5.2.5.2.7.1.8 User data length (LV). This field shall indicate the number of full bytes used in 
the last SLM or ELM segment as defined in 7.5.2.2.3.1. 
 
7.5.2.5.2.7.1.9 Fill (FILL1). This field shall be set as specified in 7.5.2.5.2.1.1.11. 
 
7.5.2.5.2.7.1.10 User data (UD). The user data shall be transferred from the ISO 8208 packet 
to the Mode S packet utilizing the M-bit packet assembly processing as required. 
 
7.5.2.5.2.7.2 Translation into ISO 8208 packets. Reception by the XDLP reformatting process 
of Mode S DATA packet(s) from the local XDCE shall result 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 
7.5.2.5.2.7.1. 
 
7.5.2.5.2.8 INTERRUPT 
 
7.5.2.5.2.8.1 Translation into Mode S packets 
 
7.5.2.5.2.8.1.1 Translated packet format. Reception by the XDLP reformatting process of an 
ISO 8208 INTERRUPT packet from the local DCE shall result in the generation of 
corresponding Mode S INTERRUPT packet(s) (as determined by S-bit processing 
(7.5.2.5.1.4.2)) as follows: 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.8.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.8.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.8.1.4 Supervisory packet (SP). This field shall be set to 3. 
 
7.5.2.5.2.8.1.5 Supervisory type (ST). This field shall be set to 1. 
 
7.5.2.5.2.8.1.6 User data length (LV). This field shall be set as specified in 7.5.2.2.3.1. 
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7.5.2.5.2.8.1.7 User data (UD). The user data shall be transferred from the ISO 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. 
 
7.5.2.5.2.8.2 Translation into ISO 8208 packets. Reception by the XDLP reformatting process 
of Mode S INTERRUPT packet(s) from the local XDCE shall result in the generation of a 
corresponding ISO 8208 INTERRUPT packet to the local DCE. The translation from the Mode 
S packet(s) to the ISO 8208 packet shall be the inverse of the processing defined in 
7.5.2.5.2.8.1. 
 
7.5.2.5.2.9 INTERRUPT CONFIRMATION 
 
7.5.2.5.2.9.1 Translation into Mode S packets 
 
7.5.2.5.2.9.1.1 Translated packet 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: 

 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.9.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.9.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.9.1.4 Supervisory packet (SP). This field shall be set to 3. 
 
7.5.2.5.2.9.1.5 Supervisory type (ST). This field shall be set to 3. 
 
7.5.2.5.2.9.1.6 Supervisory subset (SS). This field shall be set to 0. 
 
7.5.2.5.2.9.2 Translation 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 ISO 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 7.5.2.5.2.9.1. 
 
7.5.2.5.2.10 RESET REQUEST 
 
7.5.2.5.2.10.1 Translation into Mode S packets 
 
7.5.2.5.2.10.1.1 Translated packet format. Reception by the XDLP reformatting process of an 
ISO 8208 RESET REQUEST packet from the local DCE shall result in the generation of a 
corresponding Mode S RESET REQUEST packet as follows: 
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Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. 
 
7.5.2.5.2.10.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.2.10.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.2.10.1.4 Supervisory packet (SP). This field shall be set to 2. 
 
7.5.2.5.2.10.1.5 Supervisory type (ST). This field shall be set to 2. 
 
7.5.2.5.2.10.1.6 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 specified in the ISO 
8208 packet when the reset 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 reset cause field shall be set to 0. 
 
7.5.2.5.2.10.2 Translation into ISO 8208 packets. Reception by the XDLP reformatting process 
of a Mode S RESET packet from the local XDCE shall result in the generation of a 
corresponding ISO 8208 RESET 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 
7.5.2.5.2.10.1. 
 
7.5.2.5.2.11 ISO 8208 RESTART REQUEST to Mode S CLEAR REQUEST. The receipt of an ISO 8208 
RESTART REQUEST from the local 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 7.5.2.5.2.5 and 7.5.2.5.2.6. 
 
Note — There are no restart states in the Mode S packet layer protocol. 
 
7.5.2.5.3 PACKETS LOCAL TO THE MODE S SUBNETWORK 
 
Note — Packets defined in this section do not result in the generation of an ISO 8208 packet. 
 
7.5.2.5.3.1 MODE S RECEIVE READY 
 
7.5.2.5.3.1.1 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: 
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Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. The packet shall be processed as specified in 7.5.2.6.5. 
 
7.5.2.5.3.1.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.1.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.1.4 Supervisory packet (SP). This field shall be set to 2. 
 
7.5.2.5.3.1.5 Supervisory type (ST). This field shall be set to 0. 
 
7.5.2.5.3.1.6 Packet receive sequence number (PR). This field shall be set as specified in 
7.5.2.6.4.4. 
 
7.5.2.5.3.2 MODE S RECEIVE NOT READY 
 
7.5.2.5.3.2.1 Packet format. The Mode S RECEIVE NOT 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: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. The packet shall be processed as specified in 7.5.2.6.6. 
 
7.5.2.5.3.2.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.2.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.2.4 Supervisory packet (SP). This field shall be set to 2. 
 
7.5.2.5.3.2.5 Supervisory type (ST). This field shall be set to 1. 
 
7.5.2.5.3.2.6 Packet receive sequence number (PR). This field shall be set as specified in 
7.5.2.6.4.4. 
 
7.5.2.5.3.3 MODE S ROUTE 
 
7.5.2.5.3.3.1 Packet format. The format for the packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. The packet shall only be generated by the GDLP. It shall be 
processed by the ADLP as specified in 7.5.2.8.1.2 and shall have a maximum size as 
specified in 7.5.2.6.4.2.1. 
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7.5.2.5.3.3.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.3.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.3.4 Supervisory packet (SP). This field shall be set to 3. 
 
7.5.2.5.3.3.5 Supervisory type (ST). This field shall be set to 0. 
 
7.5.2.5.3.3.6 Option flag (OF). This field shall 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. 
 
7.5.2.5.3.3.7 Initialization bit (IN). This field shall indicate the requirement for subnetwork 
initialization. It shall be set by the GDLP as specified in 7.5.2.8.1.2 d). 
 
Note - Initialization causes the clearing of any open SVCs associated with the DTE addresses 
contained in the ROUTE packet. This is needed to assure that all channels are closed at 
acquisition and for initialization following recovery after a GDLP failure. 
 
7.5.2.5.3.3.8 Route table length (RTL). This field shall indicate the size of the route table, 
expressed in bytes. 
 
7.5.2.5.3.3.9 Route table (RT) 
 
7.5.2.5.3.3.9.1 Contents. This table shall consist of a variable number of entries each 
containing information specifying the addition or deletion of entries in the II code-DTE 
cross-reference table (7.5.2.8.1.1). 
 
7.5.2.5.3.3.9.2 Entries. Each entry in the route table shall consist of the II code, a list of up to 
8 ground DTE addresses, and a flag indicating whether the resulting II code-DTE pairs shall 
be added or deleted from the II code-DTE cross-reference table. A route table entry shall be 
coded as follows: 
 

 
 
7.5.2.5.3.3.9.3 Interrogator identifier (II). This field shall contain the 4-bit II code. 
 
7.5.2.5.3.3.9.4 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. 
 
7.5.2.5.3.3.9.5 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 addresses present in DAL minus 1 
(in order to allow from 1 to 8 DTE addresses). 
 
7.5.2.5.3.3.9.6 DTE address list (DAL). This list shall consist of up to 8 DTE addresses, 
expressed in 8-bit binary representation. 
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7.5.2.5.3.3.10 Optional data length (ODL). This field shall contain the length in bytes of the 
following OD field. 
 
7.5.2.5.3.3.11 Optional data (OD). This variable length field shall contain optional data. 
 
7.5.2.5.3.4 MODE S CLEAR CONFIRMATION BY ADLP 
 
7.5.2.5.3.4.1 Packet format. The format for this packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1 and 7.5.2.5.2.5. This packet shall be processed as specified in 
7.5.2.6.3. 
 
7.5.2.5.3.4.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.4.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.4.4 Supervisory packet (SP). This field shall be set to 1. 
 
7.5.2.5.3.4.5 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. 
 
7.5.2.5.3.4.6 Temporary channel (TC): If a channel number has been allocated during the call 
acceptance phase, then TC shall be set to zero, otherwise it shall be set to the value used in 
the CALL REQUEST by GDLP. 
 
7.5.2.5.3.4.7 Supervisory type (ST). This field shall be set to 3. 
 
7.5.2.5.3.5 MODE S CLEAR CONFIRMATION BY GDLP 
 
7.5.2.5.3.5.1 Packet format. The format for this packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1 and 7.5.2.5.2.6. This packet shall be processed as specified in 
7.5.2.6.3. 
 
7.5.2.5.3.5.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.5.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.5.4 Supervisory packet (SP). This field shall be set to 1. 
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7.5.2.5.3.5.5 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. 
 
7.5.2.5.3.5.6 Temporary channel (TC): If a channel number has been allocated during the call 
acceptance phase, then TC shall be set to zero, otherwise it shall be set to the value used in 
the CALL REQUEST by GDLP. 
 
7.5.2.5.3.5.7 Supervisory type (ST). This field shall be set to 3. 
 
7.5.2.5.3.6 MODE S RESET CONFIRMATION 
 
7.5.2.5.3.6.1 Packet format. The format for this packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. This packet shall be processed as specified in Table 7.5-14. 
 
7.5.2.5.3.6.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.6.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.6.4 Supervisory packet (SP). This field shall be set to 2. 
 
7.5.2.5.3.6.5 Supervisory type (ST). This field shall be set to 3. 
 
7.5.2.5.3.7 MODE S REJECT 
 
7.5.2.5.3.7.1 Packet format. The format for this packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1. This packet shall be processed as specified in 7.5.2.6.8. 
 
7.5.2.5.3.7.2 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.5.3.7.3 MSP packet type (MP). This field shall be set to 1. 
 
7.5.2.5.3.7.4 Supervisory packet (SP). This field shall be set to 3. 
 
7.5.2.5.3.7.5 Supervisory type (ST). This field shall be set to 3. 
 
7.5.2.5.3.7.6 Supervisory subset (SS). This field shall be set to 1. 
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7.5.2.5.3.7.7 Packet receive sequence number (PR). This field shall be set as specified in 
7.5.2.6.4.4. 
 
7.5.2.6 XDCE operation 
 
Note — The ADCE process within the ADLP acts as a peer process to the GDCE process in the 
GDLP. 
 
7.5.2.6.1 State transitions. The XDCE shall operate as a state machine. Upon entering a 
state, the XDCE shall perform the actions specified in Table 7.5-14. State transition and 
additional action(s) shall be as specified in Tables 7.5-15 through 7.5-22. 
 
Note 1 — The next state transition (if any) that occurs when the XDCE receives a packet from the 
peer XDCE is specified by Tables 7.5-15 through 7.5-19. The same transitions are defined in 
Tables 7.5-20 through 7.5-22 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 7.5-2, 
except that states r2, r3 and p5 are omitted. 
 
7.5.2.6.2 DISPOSITION OF PACKETS 
 
7.5.2.6.2.1 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 7.5-15 to 7.5-19. If no parenthetical instruction is listed or if 
the parenthetical instruction indicates “do not forward” the packet shall be discarded. 
 
7.5.2.6.2.2 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 7.5-20 to 7.5-22. If no parenthetical instruction is listed or if 
the parenthetical instruction indicates “do not forward” the packet shall be discarded. 
 
7.5.2.6.3 SVC CALL SETUP AND CLEAR PROCEDURE 
 
7.5.2.6.3.1 Setup procedures. Upon receipt of a CALL REQUEST from the DCE or peer XDCE, 
the XDLP shall determine if sufficient resources exist to operate the SVC. This shall include: 
sufficient buffer space (refer to 7.5.2.5.1.1 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 S CALL REQUEST from the peer XDCE (via frame processing), the 
Mode S CALL REQUEST shall be sent to the reformatting process. 
 
7.5.2.6.3.2 Aborting a call request. If the DTE and/or the peer XDCE abort a call before they 
have received a CALL ACCEPT packet, they shall indicate this condition by issuing a CLEAR 
REQUEST packet. Procedures for handling these cases shall be as specified in Table 7.5-16 
and Table 7.5-20. 
 
7.5.2.6.3.3 VIRTUAL CALL CLEARING 
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7.5.2.6.3.3.1 If the XDCE receives a Mode S CALL REQUEST from the reformatting process 
that it cannot support, it shall initiate a Mode S CLEAR REQUEST packet that is sent to the 
DCE (via the reformatting process) for transfer to the DTE (the DCE thus enters the DCE 
CLEAR REQUEST to DTE state, p7). 
 
7.5.2.6.3.3.2 If the 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. 
 
7.5.2.6.3.3.3 A means shall be provided to advise the DTE whether an SVC has been cleared 
due to the action of the peer DTE or due to a problem within the subnetwork itself. 
 
7.5.2.6.3.3.4 The requirement of 7.5.2.6.3.3.3 shall be satisfied by setting bit 8 of the cause 
field to 1 to indicate that the problem originated in the Mode S subnetwork and not in the 
DTE. The diagnostic and cause codes shall be set as follows: 
 

a)​ no channel number available, DC = 71, CC = 133; 
b)​ buffer space not available, DC = 71, CC = 133; 
c)​ DTE not operational, DC = 162, CC = 141; and 
d)​ link failure, DC = 225, CC = 137. 

 
7.5.2.6.3.3.5 If the ADLP receives a Mode S ROUTE packet with the IN bit set to ONE, the 
ADLP shall perform local initialization by clearing Mode S SVCs associated with the DTE 
addresses contained in the ROUTE packet. If the GDLP receives a search request (see Table 
7.5-23) 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)​ returning these SVCs to the ADCE ready state (p1); and 
c)​ sending Mode S CLEAR REQUEST packets for these SVCs to the DCE (via the 

reformatting process) for transfer to the DTE. 
 

Note - This action will allow all ISO 8208 SVCs attached to the Mode S SVCs to be cleared and 
return to their ready states (p1). 
 
7.5.2.6.3.4 Clear confirmation. When the XDCE receives a Mode S CLEAR CONFIRMATION 
packet, the remaining allocated resources to manage the SVC shall be released (including 
the resequencing buffers) and the SVC shall be returned to the p1 state. Mode S CLEAR 
CONFIRMATION packets shall not be transferred to the reformatting process. 
 
7.5.2.6.3.5 Clear collision. A clear collision occurs at the XDCE when it receives a Mode S 
CLEAR REQUEST packet from the DCE (via the reformatting process) and then receives a 
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. 
 
7.5.2.6.3.6 Packet processing. The XDCE shall treat an S-bit sequence of Mode S CALL 
REQUEST, CALL ACCEPT and CLEAR REQUEST packets as a single entity. 
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7.5.2.6.4 DATA TRANSFER AND INTERRUPT PROCEDURES 
 
7.5.2.6.4.1 GENERAL PROVISIONS 
 
7.5.2.6.4.1.1 Data transfer and interrupt procedures shall 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. 
 
7.5.2.6.4.1.2 To transfer DATA packets, the SVC shall be in a FLOW CONTROL READY state 
(d1). 
 
7.5.2.6.4.2 MODE S PACKET SIZE 
 
7.5.2.6.4.2.1 The maximum size of Mode S packets shall be 152 bytes in the uplink direction 
and 160 bytes in the downlink direction for installations 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 its data link capability report. If 
there is no ELM capability, the maximum Mode S packet size shall be 28 bytes. 
 
7.5.2.6.4.2.2 The Mode S subnetwork shall allow packets of less than the maximum size to 
be transferred. 
 
7.5.2.6.4.3 FLOW CONTROL WINDOW SIZE 
 
7.5.2.6.4.3.1 The flow control window size of the Mode S subnetwork shall be independent 
of that used on the DTE/DCE interface. The Mode S subnetwork window size shall be 15 
packets in the uplink and downlink directions. 
 
7.5.2.6.4.4 SVC FLOW CONTROL 
 
7.5.2.6.4.4.1 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 each Mode S DATA packet generated by the XDLP for each SVC. The first Mode 
S DATA packet transferred by the XDCE to frame processing when the SVC has just entered 
the flow control ready state shall be numbered zero. The first Mode S packet received from 
the peer XDCE after an SVC has just entered the flow control ready state shall be numbered 
zero. Subsequent packets shall be numbered consecutively. 
 
7.5.2.6.4.4.2 A source of Mode S DATA packets (the ADCE or GDCE) shall not send (without 
permission from the receiver) more Mode S DATA packets than would fill the flow control 
window. The receiver shall give explicit permission to send more packets. 
 
7.5.2.6.4.4.3 The permission information shall be in the form of the next expected packet 
sequence number 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 shall be sent. At this point, the 
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“sliding window” shall 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 limit. 
 
7.5.2.6.4.4.4 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 sequence 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. 
 
7.5.2.6.4.4.5 When the sequence number (PS) of the packet received is next in sequence 
and within the window, the XDCE shall accept this packet. Receipt of a packet with a PS: 
 

a)​ outside the window; or 
b)​ out of sequence; or 
c)​ not equal to 0 for the first data packet after entering FLOW CONTROL READY state 

(d1); shall be considered an error (7.5.2.6.8). 
 
7.5.2.6.4.4.6 The receipt of a Mode S DATA packet with a valid PS number (i.e. the next PS in 
sequence) shall cause the lower window PR to be changed to that PS value plus 1. The 
packet receive sequence number (PR) shall 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 15 packets. Incrementing the PR and PS fields shall be 
performed using modulo 16 arithmetic. 
 
Note — The loss of a packet which contains the PR value may cause the ADLP/GDLP operations 
for that SVC to cease. 
 
7.5.2.6.4.4.7 A copy of a packet shall be retained until the user data has been successfully 
transferred. Following successful transfer, the PS value shall be updated. 
 
7.5.2.6.4.4.8 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. 
 
7.5.2.6.4.4.9 Flow control management shall be provided between the DCE and XDCE. 
 
7.5.2.6.4.5 INTERRUPT PROCEDURES FOR SWITCHED VIRTUAL CIRCUITS 
 
7.5.2.6.4.5.1 If user data is to be sent via the Mode S subnetwork without following the flow 
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 (or the transponder or interrogator interface) at or before the 
point in the stream of data at which the interrupt was generated. The processing of a Mode 
S INTERRUPT packet shall occur as soon as it is received by the XDCE. 
 
Note — The use of clear, reset, and restart procedures can cause interrupt data to be lost. 
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7.5.2.6.4.5.2 The XDCE shall treat an S-bit sequence of Mode S INTERRUPT packets as a 
single entity. 
 
7.5.2.6.4.5.3 Interrupt processing shall have precedence over any other processing for the 
SVC occurring at the time of the interrupt. 
 
7.5.2.6.4.5.4 The reception of a Mode S INTERRUPT packet before the previous interrupt of 
the SVC has been confirmed (by the receipt of a Mode S INTERRUPT CONFIRMATION packet) 
shall be defined as an error. The error results in a reset (see Table 7.5-18 at the end of 
Chapter 7.5). 
 
7.5.2.6.5 RECEIVE READY PROCEDURE 
 
7.5.2.6.5.1 The Mode S 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 to 
transfer the latest PR value. It also shall be sent to terminate a receiver not ready condition. 
 
7.5.2.6.5.2 Receipt of the Mode S 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 already been transmitted and are still in the window. 
 
7.5.2.6.5.3 Upon receipt of the Mode S RECEIVE READY packet, the XDCE shall go into the 
ADLP (GDLP) RECEIVE READY state (g1). 
 
7.5.2.6.6 RECEIVE NOT READY PROCEDURE 
 
7.5.2.6.6.1 The Mode S RECEIVE NOT READY packet shall be used to indicate a temporary 
inability to 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. 
 
7.5.2.6.6.2 When the XDCE receives a Mode S RECEIVE NOT READY packet from the peer 
XDCE, it shall update its value of PR for the SVC 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). 
 
7.5.2.6.6.3 The XDCE shall transmit a Mode S RECEIVE NOT READY packet to the peer XDCE if 
it is unable to receive from the peer XDCE any more Mode S DATA packets on the indicated 
SVC. Under these conditions, the XDCE shall go into the ADCE (GDCE) RECEIVE NOT READY 
state (f2). 
 
7.5.2.6.7 RESET PROCEDURE 
 
7.5.2.6.7.1 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 condition performs its 
own reset, the following actions shall be taken: 
 

a)​ those Mode S DATA packets that have been transmitted to the peer XDCE shall be 
removed from the window; 
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b)​ those Mode S DATA packets that are not transmitted to the peer XDCE but are 
contained in an M-bit sequence for which some packets have been transmitted shall 
be deleted from the queue of DATA packets awaiting transmission; 

 
c)​ 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 outstanding Mode S INTERRUPT packets to or from the peer XDCE shall be left 

unconfirmed; 
 

f)​ any Mode S INTERRUPT packet awaiting transfer shall be discarded; 
 

g)​ data packets awaiting transfer shall not be discarded (unless they are part of a 
partially transferred M-bit sequence); and 

 
h)​ the transition to d1 shall also include a transition to i1, j1, f 1 and g1. 

 
7.5.2.6.7.2 The reset procedure shall apply to the DATA TRANSFER state (p4). The error 
procedure in Table 7.5-16 shall be followed. In any other state the reset procedure shall be 
abandoned. 
 
7.5.2.6.8 REJECT PROCEDURE 
 
7.5.2.6.8.1 When the XDCE receives a Mode S DATA packet from the peer XDCE with 
incorrect format or whose packet sequence number (PS) is not within the defined window 
(see Table 7.5-19 at the end) or is out of sequence, it shall discard the received packet and 
send a Mode S REJECT 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. 
 
7.5.2.6.8.2 When the XDCE receives a Mode S REJECT 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. 
 
7.5.2.6.8.3 Reject indications shall not be transferred to the DCE. If the ISO 8208 interface 
supports the reject procedures, the reject indications occurring on the ISO 8208 interface 
shall not be transferred between the DCE and the XDCE. 
 
7.5.2.6.9 PACKET RESEQUENCING AND DUPLICATE SUPPRESSION 
 
Note 1 - If the frames for an SVC include both types (SLM and ELM), the sequence of packets may 
be lost due to the different delivery times. The order may also be lost if multiple interrogators are 
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used to deliver frames for the same SVC to a given XDLP. The following procedure will correct for 
a limited amount of desequencing. 
 
Note 2 - This process serves as an interface between frame processing and the XDCE function. 
 
7.5.2.6.9.1 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: 
 

SNRA 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 (7.5.2.5.2.1.1.7). 
 

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 (see Tables 7.5-1 and 7.5-13) associated 
with a specific SVC. 
 

 
All operations involving the sequence number (SN) shall be performed modulo 64. 
 
7.5.2.6.9.2 Duplication window. The range of SNR values between NESN - 32 and NESN - 1 
inclusive shall be denoted the duplication window. 
 
7.5.2.6.9.3 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. 
 
7.5.2.6.9.4 TRANSMISSION FUNCTIONS 
 
7.5.2.6.9.4.1 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. 
 
7.5.2.6.9.4.2 The maximum number of unacknowledged sequence numbers shall be 32 
consecutive SN numbers. Should this condition be reached, then it shall be treated as an 
error and the channel cleared. 
 
Note - A limit on the number of unacknowledged packets is required since the SN field is six bits 
long and therefore has a maximum of 64 different values before the values repeat. 
 
7.5.2.6.9.5 RECEIVE FUNCTIONS 
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7.5.2.6.9.5.1 Resequencing. The resequencing algorithm shall maintain the variables HSNR 
and NESN for each SVC. NESN shall be initialized to 0 for all SVCs and shall be reset to 0 
when the SVC re-enters the channel number pool (7.5.2.5.1.2). 
 
7.5.2.6.9.5.2 Processing of packets within the duplication window. If a packet is received with a 
sequence number value within the duplication window, the packet shall be discarded. 
 
7.5.2.6.9.5.3 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 packet with the same sequence number has already been received and stored in the 
resequencing window. Otherwise, the packet shall be stored in the resequencing window. 
Then, if no Tq timers are running, HSNR shall be set to the value of SNR for this packet and a 
Tq timer shall be started with its initial value (see Tables 7.5-1 and 7.5-13). If at least one Tq 
timer is running, and SNR is not in the window between NESN and HSNR + 1 inclusive, a 
new Tq timer shall be started 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. 
 
7.5.2.6.9.5.4 Release of packets to the XDCE. If a packet is received with a sequence number 
equal to NESN, the following procedure shall be applied: 
 

a)​ the packet and any packets already stored in the resequencing window up to the 
next missing sequence number shall be passed to the XDCE; 

 
b)​ NESN shall 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. 
 

7.5.2.6.9.6 Tq timer expiration. If a Tq timer expires, the following procedure shall be applied: 
 

a)​ NESN shall be incremented until the next missing sequence number is detected after 
that of the packet associated with the Tq timer that has expired; 
 

b)​ any stored packets with sequence numbers that are no longer in the resequencing 
window shall be forwarded to the XDCE except that an incomplete S-bit sequence 
shall be discarded; and 
 

c)​ the Tq timer associated with any released packets shall be stopped. 
 

7.5.2.7 Mode S specific services processing Mode S 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 7.5-24 at the end of this 
Chapter. The data structuring of the registers in Table 7.5-24 shall be implemented in such 
a way that interoperability is ensured. 
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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 Squitter (Doc 9871) (in 
preparation). 
 
Note 2 - Uniform implementation of the data formats and protocols for messages transferred via 
Mode S specific services will ensure interoperability. 
 
Note 3 - This section describes the processing of control and message data received from the 
Mode S specific services interface. 
 
Note 4.- Control data consists of information permitting the determination of, for example, 
message length, BDS code used to access the data format for a particular register, and aircraft 
address. 
 
7.5.2.7.1 ADLP PROCESSING 
 
7.5.2.7.1.1 DOWNLINK PROCESSING 
 
7.5.2.7.1.1.1 Specific services capability. The ADLP shall be capable of receiving control and 
message data from the Mode S specific services interface(s) and sending delivery notices to 
this interface. The control 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 interface. 
 
Note - The diagnostic content and error reporting mechanism are a local issue. 
 
7.5.2.7.1.1.2 Broadcast processing. The control and message data shall be used to format the 
Comm-B broadcast message as specified in 7.5.2.7.5 and transferred to the transponder. 
 
7.5.2.7.1.1.3 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 or the 
airborne collision avoidance system (ACAS) active resolution advisories register shall be 
discarded. The assignment of registers shall be as specified in Table 7.5-24. 
 
Note - Provision of the data available in transponder registers 40, 50 and 60 {HEX} has been 
mandated in some ICAO Regions in support of ATM applications. 
 
7.5.2.7.1.1.4 MSP processing 
 
7.5.2.7.1.1.4.1 The MSP message length, channel number (M/CH) (7.5.2.7.3.1.3) and 
optionally the interrogator identifier (II) 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 
(7.5.2.7.1.1.4.2) for transfer to the transponder using the short form MSP packet 
(7.5.2.7.3.1). If 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 
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limited downlink ELM capability, the SSE shall format multiple long form MSP packets 
(7.5.2.7.3.2) 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 ELM capability, the SSE shall format multiple long form MSP 
packets (7.5.2.7.3.2) using air initiated Comm-B messages, as required utilizing the L-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 7.5-25. 
 
7.5.2.7.1.1.4.2 For an MSP, a request to send a packet shall cause the packet to be 
multisite-directed to the interrogator which II code is specified in control data. If no II code 
is specified, the packet shall be downlinked using the air-initiated protocol. A message 
delivery notice for this packet shall be provided to the Mode S 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 7.5-1, 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. 
 
7.5.2.7.1.2 UPLINK PROCESSING  
 
Note — This section describes the processing of Mode S specific services messages received from 
the transponder. 
 
7.5.2.7.1.2.1 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 accommodate 
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. 
 
7.5.2.7.1.2.2 Broadcast processing. If the received message is a broadcast Comm-A, as 
indicated by control data received over the transponder/ADLP interface, the broadcast ID 
and user data (7.5.2.7.5) shall be forwarded to the Mode S specific services interface 
(7.5.2.3.2.1) along with the control data that identifies this as a broadcast message. The 
assignment of uplink broadcast identifier numbers shall be as specified in Table 7.5-23. 
 
7.5.2.7.1.2.3 MSP processing. If the received message is an MSP, as indicated by the packet 
format header (7.5.2.7.3), the user data field of the received MSP packet shall be forwarded 
to the Mode S specific services interface (7.5.2.3.2.1) together with the MSP channel number 
(M/CH), the IIS subfield (7.5.2.2.1.1.1) together with control data that identifies this as an 
MSP message. L-bit processing shall be performed as specified in 7.5.2.7.4. The assignment 
of uplink MSP channel numbers shall be as specified in Table 7.5-25. 
  
7.5.2.7.2 GDLP PROCESSING 
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7.5.2.7.2.1 UPLINK PROCESSING 
 
7.5.2.7.2.1.1 Specific services capability. The GDLP shall be capable of receiving control and 
message data from the Mode S specific services interface(s) (7.5.2.3.2.2) and sending 
delivery notices to the interface(s). The control data shall be processed to determine the 
protocol type and the length of the message data. 
 
7.5.2.7.2.1.2 Broadcast processing. The GDLP shall determine the interrogator(s), broadcast 
azimuths and scan times from the control data and format the broadcast message for 
transfer to the interrogator(s) as specified in 7.5.2.7.5. 
 
7.5.2.7.2.1.3 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 
interrogator as a request for a ground-initiated Comm-B. 
 
7.5.2.7.2.1.4 MSP processing. The GDLP shall extract from the control data the message 
length, the MSP channel number (M/CH) and the aircraft address, and obtain the message 
content from the message data. If the message length is 27 bytes or less, the SSE shall 
format a Comm-A message for transfer to the interrogator using the short form MSP packet 
(7.5.2.7.3.1). If the message length is 28 to 151 bytes and the transponder has uplink ELM 
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 151 bytes and the transponder does 
not have uplink ELM capability, the SSE shall format multiple long form MSP packets 
(7.5.2.7.3.2) 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 interface(s) indicating successful or unsuccessful delivery, for 
each uplinked packet. 
 
7.5.2.7.2.2 DOWNLINK PROCESSING  
 
7.5.2.7.2.2.1 Specific services capability. The GDLP shall be capable of receiving Mode S 
specific services messages from the interrogator via frame processing. 
  
7.5.2.7.2.2.2 Broadcast processing. If the received message is a broadcast Comm-B, as 
indicated by the interrogator/GDLP interface, the GDLP shall: 
 

a)​ 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-byte MB field of the broadcast Comm-B; and  

 
c)​ forward this data to the Mode S specific services interface(s) (7.5.2.3.2.2). 

 
7.5.2.7.2.2.3 GICB processing. If 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 
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c)​ forward this data to the Mode S specific services interface(s) (7.5.2.3.2.2). 

 
7.5.2.7.2.2.4 MSP processing. If the received message is an MSP as indicated by the packet 
format header (7.5.2.7.3), 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 from which 
the message was received;  
 

b)​ append the user data field of the received MSP packet; and  
 

c)​ forward this data to the Mode S specific services interface(s) (7.5.2.3.2.2). L-bit 
processing shall be performed as specified in 7.5.2.7.4.  

 
L-bit processing shall be performed as specified in 7.5.2.7.4.  
 
7.5.2.7.3 MSP PACKET FORMATS  
 
7.5.2.7.3.1 Short form MSP packet. The format for this packet shall be as follows: 
 

 
 
7.5.2.7.3.1.1 Data packet type (DP). This field shall be set to 0. 
  
7.5.2.7.3.1.2 MSP packet type (MP). This field shall be set to 0. 
  
7.5.2.7.3.1.3 MSP channel number (M/CH). The field shall be set to the channel number 
derived from the SSE control data. 
  
7.5.2.7.3.1.4 Fill field (FILL1:0 or 6). The fill length shall be 6 bits for a downlink SLM frame. 
Otherwise the fill length shall be 0.  
 
7.5.2.7.3.1.5 User data (UD). The user data field shall contain message data received from 
the Mode S specific services interface (7.5.2.3.2.2).  
 
7.5.2.7.3.2 Long form MSP packet. The format for this packet shall be as follows: 
 

 
 
Fields shown in the packet format and not specified in the following paragraphs shall be set 
as specified in 7.5.2.5.2.1 and 7.5.2.7.3.1.  
  
7.5.2.7.3.3 Data packet type (DP). This field shall be set to 0. 
 
7.5.2.7.3.3.1 MSP packet type (MP). This field shall be set to 1.  
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7.5.2.7.3.3.2 Supervisory packet (SP). This field shall be set to 0.  
 
7.5.2.7.3.3.3 L field (L). A value of 1 shall indicate that the packet is part of an L-bit sequence 
with more packets in the sequence to follow. A value of 0 shall indicate that the sequence 
ends with this packet. 
 
7.5.2.7.3.3.4 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 numbered sequentially. A packet 
received with the same sequence number as the previously received packet shall be 
discarded.  
 
7.5.2.7.4 L-bit processing. L-bit processing shall be performed only on the long form MSP 
packet and shall be performed as specified for Mbit processing (7.5.2.5.1.4.1) except as 
specified in the following paragraphs.  
 
7.5.2.7.4.1 Upon receipt of a long form MSP packet, the XDLP shall construct the user data 
field by: 
 

a)​ verifying that the packet order is correct using the M/SN field (7.5.2.7.3.2);  
 

b)​ assuming that the user data field in the MSP packet is the largest number of integral 
bytes that is contained within the frame;  

 
c)​ associating each 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 1; and  
 

Note - Truncation of the user data field is not permitted as this is treated as an error condition.  
 

d)​ if an error is detected in the processing of an MSP packet, the packet shall be 
discarded. 
 

7.5.2.7.4.2 In the processing of an L-bit 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 long 
form MSP packet is determined to be missing by use of the M/SN field.  
 
7.5.2.7.4.3 The packets associated with any L-bit sequence whose reassembly is not 
completed in Tm seconds (see Tables 7.5-1 and 7.5-13) shall be discarded. 
  
7.5.2.7.5 BROADCAST FORMAT 
 
7.5.2.7.5.1 Uplink broadcast. The format of the broadcast Comm-A shall be as follows: The 
83-bit uplink broadcast shall be inserted in an uplink Comm-A frame. The MA field of the 
Comm-A frame shall contain the broadcast identifier specified in Table 7.5-23 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 in the 27 bits immediately following the UF 
field of the Comm-A frame.  
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7.5.2.7.5.2 Downlink broadcast. The format of broadcast Comm-B shall be as follows: The 
56-bit downlink broadcast message shall be inserted in the MB field of the broadcast 
Comm-B. The MB field shall contain the broadcast identifier specified in Table 7.5-23 in the 
first 8 bits, followed by the 48 user data bits. 
 
7.5.2.8 Mode S subnetwork management 
  
7.5.2.8.1 INTERROGATOR LINK DETERMINATION FUNCTION  
 
Note. - The ADLP interrogator link determination function selects the II code of the Mode S 
interrogator through which a Mode S subnetwork packet may be routed to the desired 
destination ground DTE.  
  
7.5.2.8.1.1 II code-DTE address correlation. The ADLP shall construct and manage a Mode S 
interrogator-data terminal equipment (DTE) cross-reference table whose entries are Mode S 
interrogator identifier (II) codes and ground DTE addresses associated with the ground ATN 
routers or other ground DTEs. Each entry of the II code-DTE cross-reference table shall 
consist of the 4-bit Mode S II code and the 8-bit binary representation of the ground DTE. 
  
Note 1 - Due to the requirement for non-ambiguous addresses, a DTE address also uniquely 
identifies a GDLP.  
 
Note 2 - An ATN router may have more than one ground DTE address.  
 
7.5.2.8.1.2 Protocol. The following procedures shall be used:  
 

a)​ when the GDLP initially detects the presence of an aircraft, 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 what level, the aircraft 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 7.5.2.5.3.3. This information shall 
relate the Mode S II 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);  

 
b)​ a II code-DTE cross-reference table entry shall be deleted when commanded by a 

Mode 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 IIS subfield in Mode S surveillance or Comm-A 
interrogations (see Table 7.5-1);  

 
c)​ 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 S ROUTE packet shall be used by the 
ADLP to modify its cross-reference table. Additions shall be processed before 
deletions;  
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d)​ when the GDLP sends the initial ROUTE packet after acquisition of a Mode S 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 7.5.2.6.3.3.3. 

 
Otherwise, the IN bit shall be set to ZERO;  

 
e)​ when the 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 255 (FF16, as specified in Table 7.5-23) and the remaining 6 bytes unused. 
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 7.5.2.6.3.3, 
and discard he search request. This shall cause the ADLP to initialize the II code-DTE 
cross-reference table; and  

 
f)​ on receipt of an update request (Table 7.5-23), 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 table.  

 
Note - The update request may be used by the ADLP under exceptional circumstances (e.g. 
changeover to standby unit) to verify the contents of its II code-DTE cross-reference table. 
 
7.5.2.8.1.3 PROCEDURES FOR DOWNLINKING MODE S PACKETS 
  
7.5.2.8.1.3.1 When the ADLP has a packet to downlink, the following procedures shall apply:  

 
a)​ CALL REQUEST packet. If the packet to be transferred is a Mode S CALL REQUEST, the 

ground DTE address field shall be examined and shall be associated with a 
connected Mode S interrogator using the II code-DTE cross-reference table. The 
packet shall be downlinked using the multisitedirected protocol. A request to 
transfer a packet to a DTE address not in the cross-reference table shall result in the 
action specified in 7.5.2.6.3.3.1.  
 

b)​ Other SVC packets. For an SVC, a request to send a packet to a ground DTE shall 
cause the packet to be multisite-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 II code-DTE cross-reference table. Otherwise, 
an SVC packet shall be downlinked using the multisite-directed protocol to any other 
Mode S interrogator associated with the specified ground DTE address.  

 
Level 5 transponders shall be permitted to use additional interrogators for downlink 
transfer as indicated in the II code-DTE cross-reference table. 
  

7.5.2.8.1.3.2 A downlink frame transfer shall be defined to be successful if its Comm-B or 
ELM close-out is received from the transponder within Tz seconds as specified in Table 
7.5-1. If the attempt is not successful and an SVC packet is to be sent, the II code-DTE 
cross-reference table shall be examined for another entry with the same called ground DTE 
address and a different Mode S II code. 
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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 (7.5.2.8.3.1). 
 
7.5.2.8.2 SUPPORT FOR THE DTE(S)  
 
7.5.2.8.2.1 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 GDLP shall also inform 
the ground DTEs when such an aircraft is no longer in contact via that GDLP (“leave event”). 
The GDLP shall provide for notification (on request) of all Mode S data link-equipped aircraft 
currently in contact with that GDLP. The notifications shall provide the ground ATN router 
with the subnetwork 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 (7.5.2.3.1.3.2).  
 
7.5.2.8.2.2 ADLP connectivity reporting. The ADLP shall notify all aircraft DTEs whenever the 
last remaining entry for a ground DTE is deleted from the II code-DTE cross-reference table 
(7.5.2.8.1.1). This notification shall include the address of this DTE.  
  
7.5.2.8.2.3 Communications requirements. The mechanism for communication of changes in 
subnetwork connectivity shall be a confirmed service, such as the join/leave events that 
allow notification of the connectivity status. 
  
7.5.2.8.3 ERROR PROCEDURES 
 
7.5.2.8.3.1 Link failure. The failure to deliver a packet to the referenced XDLP after an 
attempt has been made to deliver this packet via all available interrogators shall be 
declared to be a link level failure. For an SVC, the XDCE shall enter the state p1 and release 
all resources associated with that channel. This shall include the cancellation in the 
transponder of any frames associated with this SVC. A Mode S CLEAR 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 7.5.2.6.3.3. On the aircraft side, the channel 
shall not be returned to the ADCE channel pool, i.e. does not return to the state p1, until Tr 
seconds after the link failure has been declared (see Table 7.5-1 at the end of Chapter 7.5).  
 
7.5.2.8.3.2 ACTIVE CHANNEL DETERMINATION  
 
7.5.2.8.3.2.1 Procedure for d1 state. The XDLP shall monitor the activity of all SVCs, not in a 
READY state (p1). If an SVC is in the (XDCE) FLOW CONTROL READY state (d1) for more than 
Tx seconds (the active channel timer, see Tables 7.5-1 and 7.5-13) without sending a Mode S 
RR, RNR, DATA, or REJECT packet, then: 
 

a)​ if the last packet sent was a Mode S REJECT packet to which a response has not been 
received, then the XDLP shall resend that packet;  
 

b)​ otherwise, the XDLP shall send a Mode S RR or RNR packet as appropriate to the 
peer XDLP. 
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7.5.2.8.3.2.2 Procedure for other states. If an XDCE SVC is in the p2, p3, p6, p7, d2 or d3 state 
for more than Tx seconds, the link failure procedure of 7.5.2.8.3.1 shall be performed.  
 
7.5.2.8.3.2.3 Link failure shall be declared if either a failure to deliver, or a failure to receive, 
keep-alive packets has occurred. In which case the channel shall be cleared. 
  
7.5.2.9 The data link capability report 
  
The data link capability report shall be as specified in CAR-ANS Part 9, 9.3.1.2.6.10.2. 
  
7.5.2.10 System timers 
  
7.5.2.10.1 The values for timers shall conform to the values given in Tables 7.5-1 and 7.5-13. 
  
7.5.2.10.2 Tolerance for all timers shall be plus or minus one per cent. 
 
7.5.2.11 System requirements  
 
7.5.2.11.1 Data integrity. The maximum bit error rates for data presented at the 
ADLP/transponder interface or the GDLP/interrogator interface measured at the local 
DTE/XDLP interface (and vice versa) shall not exceed 10-9 for undetected errors and 10-7 
for detected errors.  
 
Note - The maximum error rate includes all errors resulting from data transfers across the 
interfaces and from XDLP internal operation. 
  
7.5.2.11.2 TIMING  
 
7.5.2.11.2.1 ADLP timing. ADLP operations shall not take longer than 0.25 seconds for 
regular traffic and 0.125 seconds for interrupt traffic. This interval shall be defined as 
follows:  
 

a)​ 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.  

 
b)​ Transponders with Comm-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 that the final bit of 
the last of the four Comm-B segments that forms the frame encapsulating the user 
data is available for delivery to the transponder. 

 
c)​ Transponders with uplink ELM capability. The time that the final bit of the last segment 

of an ELM 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.  

 
d)​ Transponders with Comm-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 
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by the ADLP to the time that the final bit of the corresponding packet is available for 
delivery to the DTE. 

 
7.5.2.11.2.2 GDLP TIMING. The total time delay across the GDLP, exclusive of transmission 
delay, shall not be greater than 0.125 seconds. 
  
7.5.2.11.3 Interface rate. The physical interface between the ADLP and the transponder shall 
have a minimum bit rate of 100 kilobits per second. 
 
7.5.3 DCE AND XDCE STATE TABLES  
7.5.3.1 State table requirements. The DCE and XDCE shall function as specified in state Tables 
7.5-3 to 7.5-22. State Tables 7.5-15 through 7.5-22 shall be applied to: 
 
a)​ ADLP state transitions when the XDCE or XDLP terms in parenthesis are omitted; and 

 
b)​ GDLP state transitions when the terms in parenthesis are used and the XDCE or XDLP 

preceding them are omitted.  
 

7.5.3.2 Diagnostic and 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 ”, the action 
taken shall be to generate an ISO 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 7.5.2.6.3.3. The reset cause field shall be set as 
specified in ISO 8208.  
 
Note 1 - The tables provided below specify state requirements in the following order: 
 

7.5-3 DCE special cases 
7.5-4  DTE effect on DCE restart states 
7.5-5  DTE effect on DCE call setup and clearing states 
7.5-6  DTE effect on DCE reset states 
7.5-7  DTE effect on DCE interrupt transfer states 
7.5-8  DTE effect on DCE flow control transfer states 
7.5-9  XDCE effect on DCE restart states 

7.5-10  XDCE effect on DCE call setup and clearing 
7.5-11  XDCE effect on DCE reset states 
7.5-12  XDCE effect on DCE interrupt Transfer states 
7.5-15  GDLP (ADLP) effect on ADCE (GDCE) packet layer ready states 
7.5-16  GDLP (ADLP) effect on ADCE (GDCE) call setup and clearing states 
7.5-17  GDLP (ADLP) effect on ADCE (GDCE) reset states 
7.5-18  GDLP (ADLP) effect on ADCE (GDCE) interrupt transfer states 
7.5-19  GDLP (ADLP) effect on ADCE (GDCE) flow control transfer states 
7.5-20  DCE effect on ADCE (GDCE) call setup and clearing states 
7.5-21  DCE effect on ADCE (GDCE) reset states 
7.5-22 DCE effect on ADCE (GDCE) Interrupt transfer states 

 
Note 2 - All tables specify both ADLP and GDLP actions.  
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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 follow 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 and/or 
permanent channel number, as defined in 7.5.2.5.1.2. 
 
7.5.4 MODE S PACKET FORMATS 
 
7.5.4.1 Formats. The Mode S packet formats shall be as specified in Figures 7.5-3 to 7.5-22 at 
the end of this chapter.  
 
7.5.4.2 Significance of control fields. The structure of the format control fields used in Mode S 
packets shall be as specified in Figure 7.5-23 at the end of this Chapter. The significance of 
all control fields used in these packet formats shall be as follows: 
 

Field symbol Definition 
AG Address, Ground; the 8-bit binary  

representation of the ground DTE address  
(7.5.2.3.1.3.1) 

AM Address, Mobile; the 4-bit binary  
representation of the last two BCD digits of the mobile DTE 
address (7.5.2.3.1.3.2) 

CC Clearing cause as defined in ISO 8208 
CH Channel number (1 to 15) 
DC Diagnostic code as defined in ISO 8208 
DP Data packet type (see Figure 7.5-23) 
F S-bit sequence, first packet flag 

FILL Fill field 
FILL1 Has a length of 6 bits for a non-multiplexed  

packet in a downlink SLM frame; otherwise it is  
0 bit 

FILL2 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 

FIRST PACKET The contents of the first of the multiplexed  
packets 

FS Fast select present  
IN Initialization bit 
L “More bit” for long-form MSP packets as  

specified in 7.5.2.7.4 
LAST PACKET The contents of the last of the multiplexed  

packets 
LENGTH The length of a multiplexed packet in bytes  

expressed as an unsigned binary number 
LV User data field length; number of user bytes as  
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specified in 7.5.2.2.3.1 
M “More bit” for SVC DATA packets as specified  

in 7.5.2.5.1.4.1 
M/CH MSP channel number 

MP MSP packet type (see Figure 7.5-23) 
M/SN Sequence number; the sequence number for the long form 

MSP packet 
OD Optional data 
ODL Optional data length 
OF Option flag 
P Priority field 

PR Packet receive sequence number 
PS Packet send sequence number 
RC Resetting cause code as defined in ISO 8208  
RT Route table as defined in 7.5.2.5.3.3.8 
RTL Route table length expressed in bytes 

S “More bit” for CALL REQUEST, CALL ACCEPT, CLEAR 
REQUEST and INTERRUPT packets as specified in 
7.5.2.5.1.4.2 

SN Sequence number; the sequence number for this packet 
type 

SP Supervisory packet (see Figure 7.5-23) 
SS Supervisory subset number (see Figure 7.5-23) 
ST Supervisory type (see Figure 7.5-23) 

TCC Temporary channel number (1 to 3) 
UD User data field 

 
TABLES FOR CAR-ANS 7.5 

 
Table 7.5-1 ADLP Mode S subnetwork timers 

 
Timer name Timer 

label 
Nominal 
value 

Reference 
 

Channel retirement Tr 600 s 7.5.2.8.3.1 
Active channel-ADLP Tx 420 s 7.5.2.8.3.2 
Interrogator interrogation Ts 60 s 7.5.2.8.1.2 
Interrogator link Tz 30 s 7.5.2.7.1.1.4.2, 7.5.2.8.1.3.2 
Link frame cancellation Tc 60 s 7.5.2.2.1.1.4.5 
L-bit delivery ADLP Tm 120 s 7.5.2.7.4.3 
Packet resequencing and 
S-bit delivery 

Tq 60 s 7.5.2.6.9 

 
Table 7.5-2 DCE actions at state transition 

DCE 
state 

State definition Action that shall be taken when entering the 
state 
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r1 PACKET LEVEL READY Return all SVCs to the p1 state (see p1 state 
explanation). 
 

r2 DTE RESTART REQUEST Return each SVC to the p1 state (see p1 state 
explanation). Issue a RESTART CONFIRMATION 
to the DTE. 
 

r3 DCE RESTART REQUEST Issue a RESTART REQUEST to the DTE. Unless 
entered via the r2 state, send a RESTART 
REQUEST to the reformatting process. 
 

p1 READY Release all resources assigned to SVC. Break 
the correspondence between the DTE/DCE SVC 
and the ADCE/GDCE SVC (the ADCE/GDCE SVC 
may not yet be in the p1 state). 
 

p2 DTE CALL REQUEST Determine if sufficient resources exist to 
support request; if so, allocate resources and 
forward CALL REQUEST packet to 
reformatting process; if not, enter DCE CLEAR 
REQUEST to DTE state (p7). Determination of 
resources and allocation is as defined in ISO 
8208. 
 

p3 DCE CALL REQUEST Determine if sufficient resources exist to 
support request; if so allocate resources and 
forward CALL REQUEST packet to DTE; if not, 
send a CLEAR REQUEST packet to the 
reformatting process. Determination of 
resources and allocation is as defined in ISO 
8208. 
 

p4 DATA TRANSFER No action. 
 

p5 CALL COLLISION Reassign outgoing call to another SVC (the 
DTE in its call collision state ignores the 
incoming call) and enter the DCE CALL 
REQUEST state (p3) for that new SVC. Enter 
the p2 state to process the CALL REQUEST 
from the DTE. 
 

p6 DTE CLEAR REQUEST Release all resources assigned to SVC, send a 
CLEAR CONFIRMATION packet to the DTE and 
enter p1 state. 
 

p7 DCE CLEAR REQUEST to DTE Forward CLEAR REQUEST packet to DTE. 
 

d1 FLOW CONTROL READY No action. 
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d2 DTE RESET REQUEST Remove DATA packets transmitted to DTE 
from window; discard any DATA packets that 
represent partially transmitted M-bit 
sequences and discard any INTERRUPT packet 
awaiting transfer to the DTE; reset all window 
counters to 0; set any timers and 
retransmission parameters relating to DATA 
and INTERRUPT transfer to their initial value. 
Send RESET CONFIRMATION packet to DTE. 
Return SVC to d1 state. 
 

d3 DCE RESET REQUEST to DTE Remove DATA packets transmitted to DTE 
from window; discard any DATA packets that 
represent partially transmitted M-bit 
sequences and discard any INTERRUPT packet 
awaiting transfer to the DTE; reset all window 
counters to 0; set any timers and 
retransmission parameters relating to DATA 
and INTERRUPT transfer to their initial value. 
Forward RESET REQUEST packet to DTE. 
 

i1 DTE INTERRUPT READY No action.  
 

i2 DTE INTERRUPT SENT Forward INTERRUPT packet received from DTE 
to reformatting process.  

j1 DCE INTERRUPT READY No action. 
 

j2 DCE INTERRUPT SENT Forward INTERRUPT packet received from 
reformatting process to DTE. 
 

f1 DCE RECEIVE READY No action. 
 

f2 DCE RECEIVE NOT READY No action. 
 

g1 DTE RECEIVE READY No action. 
 

g2 DTE RECEIVE NOT READY No action. 
 

 
Table 7.5-3 DCE special cases 

 
Received from DTE DCE special cases 

Any stat 
Any packet less than 2 bytes in length (including a 
valid data link level frame containing no packet) 
 

A=DIAG 
D=38 
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Any packet with an invalid general format identifier A=DIAG  
D=40 

 
Any packet with a valid general format identifier and 
an assigned logical channel identifier (includes a 
logical channel identifier of 0) 

See Table 7.5-4 

 
Table 7.5-4 DTE effect on DCE restart states 

 
 
 

Packet received from DTE 

DCE restart states (see Note 5) 
 

PACKET LEVEL 
READY (see 

Note 1) 
r1 

DTE 
RESTART 
REQUEST 

r2 
 

DCE RESTART 
REQUEST 

r3 

Packets having a packet type 
identifier shorter than 1 byte and 
logical channel identifier not 
equal to 0 

See Table 7.5-5 A=ERROR  
S=r3  
D=38  

(see Note 4) 
 

A=DISCARD 

Any packet, except RESTART, 
REGISTRATION (if supported) with 
a logical channel identifier of 0 
 

A=DIAG  
D=36 

A=DIAG  
D=36 

A=DIAG  
D=36 

Packet with a packet type 
identifier which is undefined or 
not supported by DCE 

See Table 7.5-5 A=ERROR  
S=r3  
D=33  

(see Note 4) 
 

A=DISCARD 

RESTART REQUEST, RESTART 
CONFIRMATION, or 
REGISTRATION (if supported) 
packet with a logical channel 
identifier unequal to 0 
 

See Table 7.5-5 A=ERROR  
S=r3  
D=41  

(see Note 4) 

A=DISCARD 

RESTART REQUEST A=NORMAL  
(forward)  

S=r2 

A=DISCARD A=NORMAL  
S=p1 or d1  
(see Note 2) 

 
RESTART CONFIRMATION A=ERROR  

S=r3  
D=17  

A=ERROR  
S=r3  
D=18  

A=NORMAL  
S=p1 or d1  
(see Note 2) 
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(see Note 6) (see Note 4) 
 

RESTART REQUEST OR RESTART 
CONFIRMATION packet with a 
format error 
 

A=DIAG  
D=38, 39, 81 or 

82 

A=DISCARD A=ERROR  
D=38, 39, 81 or  

82 

REGISTRATION REQUEST or  
REGISTRATION CONFIRMATION 
packets (see Note 3) 

A=NORMAL 
 

A=NORMAL A=NORMAL 

REGISTRATION REQUEST or 
REGISTRATION CONFIRMATION 
packets (see Note 3) 

A=DIAG  
D=38, 39, 81 or 

82 

A=ERROR  
S=r3  

D=38, 39,  
81 or 82  

(see Note 4) 

A=ERROR  
D=38, 39, 81 or  

82 

Call setup, call clearing, DATA, 
interrupt, flow control, or reset 
packet 
 

See Table 7.5-5 A=ERROR  
S=r3  
D=18 

A=DISCARD 

NOTES:  
1. The Mode S subnetwork has no restart states. Receipt of a RESTART REQUEST causes the 
DCE to respond with a RESTART CONFIRMATION. The RESTART REQUEST packet is forwarded to 
the reformatting process, which issues clear requests for all SVCs associated with the DTE. The 
DCE enters the r3 state only as a result of an error detected on the DTE/DCE interface. 
 
2. The SVC channels are returned to state p1, the permanent virtual circuits (PVC) channels are 
returned to state d1. 
 
3. The use of the registration facility is optional on the DTE/DCE interface.  
 
4. No action is taken within the Mode S subnetwork.  
 
5. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared for the XDLP buffers, and INVALID indicates 
that the packet/state combination cannot occur.  
 
6. The error procedure consists of entering the r3 state, and sending a RESTART REQUEST to 
the reformatting process. 
 

 
Table 7.5-5 DTE effect on DCE call setup and clearing states 

 
Packet 

received 
from DTE 

DCE call setup and clearing states (see Note 5) 
READY 

p1 
DTE CALL 
REQUEST 

DCE CALL 
REQUEST 

DATA 
TRANSFER 

CALL 
COLLISION 

DTE CLEAR 
REQUEST 

DCE 
CLEAR 
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p2 p3 p4 p5 

(see Notes 1 
and 4) 

p6 REQUES
T to DTE 

p7 
Packets 
having a  
packet 
type  
identifier 
shorter  
than 1 
byte 
 

A=ERROR  
S=p7  
D=38 

A=ERROR  
S=p7  
D=38  
(see Note 2) 

A=ERROR  
S=p7  
D=38  
(see Note 2) 

See Table  
7.5-6 

A=ERROR  
S=p7  
D=38  
(see Note 2) 

A=ERROR  
S=p7  
D=38  
(see Note 2) 

A=DISCA
RD 

Packets 
having a  
packet 
type  
identifier 
which is  
undefined 
or not  
supported 
by DCE 
 

A=ERROR  
S=p7  
D=33 

A=ERROR  
S=p7  
D=33  
(see Note 2) 

A=ERROR  
S=p7  
D=33  
(see Note 2) 

See Table  
7.5-6 

A=ERROR  
S=p7  
D=33  
(see Note 2) 

A=ERROR  
S=p7  
D=33  
(see Note 2) 

A=DISCA
RD 

RESTART  
REQUEST,  
RESTART  
CONFIRMA
TION  
or  
REGISTRAT
ION  
packet 
with logical  
channel 
identifier  
unequal to 
0 
 

A=ERROR  
S=p7  
D=41 

A=ERROR  
S=p7  
D=41  
(see Note 2) 

A=ERROR  
S=p7  
D=41  
(see Note 2) 

See Table  
5-6 

A=ERROR  
S=p7  
D=41  
(see Note 2) 

A=ERROR  
S=p7  
D=41  
(see Note 2) 

A=DISCA
RD 

CALL 
REQUEST 

A=NORMAL  
S=p2  
(forward) 

A=ERROR  
S=p7  
D=21  
(see Note 2) 

A=NORMAL  
S=p5 

A=ERROR  
S=p7  
D=23  
(see Note 2) 

A=ERROR  
S=p7  
D=24  
(see Note 2) 

A=ERROR  
S=p7  
D=25  
(see Note 2) 
 

A=DISCA
RD 

CALL 
ACCEPT 

A=ERROR  
S=p7  
D=20 

A=ERROR  
S=p7  
D=21  
(see Note 2) 

A=NORMAL  
S=p4  
(Forward)  
or A=ERROR  
S=p7  
D=42 
(see Notes 2  
and 3) 
 

A=ERROR  
S=p7  
D=23  
(see Note 2) 

A=ERROR  
S=p7  
D=24  
(see Notes 2  
and 4) 

A=ERROR  
S=p7  
D=25  
(see Note 2) 

A=DISCA
RD 
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CLEAR  
REQUEST 

A=NORMAL  
S=p6 

A=NORMAL 
S=p6  
(forward) 

A=NORMAL  
S=p6  
(forward) 

A=NORMAL 
S=p6  
(forward) 

A=NORMAL  
S=p6  
(forward) 

A=DISCARD A=NORM
AL  
S=p1  
(do not  
forward) 
 

CLEAR  
CONFIRMA
TION 

A=ERROR  
S=p7  
D=20 

A=ERROR  
S=p7  
D=21  
(see Note 2) 

A=ERROR  
S=p7  
D=22  
(see Note 2) 

A=ERROR  
S=p7  
D=23  
(see Note 2) 

A=ERROR  
S=p7  
D=24  
(see Note 2) 

A=ERROR  
S=p7  
D=25  
(see Note 2) 

A=NORM
AL  
S=p1  
(do not  
forward) 
 

DATA, 
interrupt,  
flow 
control or  
reset 
packets  

A=ERROR  
S=p7  
D=20 

A=ERROR  
S=p7  
D=21  
(see Note 2) 

A=ERROR  
S=p7  
D=22  
(see Note 2) 

See  
Table 5-6 

A=ERROR  
S=p7  
D=24  
(see Note 2) 

A=ERROR  
S=p7  
D=25  
(see Note 2) 

A=DISCA
RD 

NOTES:  
 
1. On entering the p5 state, the DCE reassigns the outgoing call to the DTE to another channel (no CLEAR REQUEST 
is issued) and responds to incoming DTE call as appropriate with a CLEAR REQUEST or CALL ACCEPT packet.  
 
2. The error procedure consists of performing the actions specified when entering the p7 state (including sending a 
CLEAR REQUEST packet to the DTE) and additionally sending a CLEAR REQUEST packet to the XDCE (via the 
reformatting process).  
 
3. The use of the fast select facility with a restriction on the response prohibits the DTE from sending a CALL ACCEPT 
packet.  
 
4. The DTE in the event of a call collision must discard the CALL REQUEST packet received from the DCE.  
 
5. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = the diagnostic code to 
be used in packets generated as a result of this action, DISCARD indicates that the received packet is to be cleared 
from the XDLP buffers, and INVALID indicates that the packet/state combination cannot occur. 
 

 
Table 7.5-6 DTE effect on DCE reset states 

 
 
 

Packet received from DTE 

DCE reset states (see Note 2) 
FLOW CONTROL  

READY  
d1 

RESET  
REQUEST  

by DTE  
d2  

DCE RESET  
REQUEST  

to DTE  
d3 

Packet with a packet type 
identifier shorter than 1 byte 
 

A=ERROR  
S=d3  
D=38  

A=ERROR  
S=d3  
D=38  

A=DISCARD 
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(see Note 1) (see Note 1) 
 

Packet with a packet type 
identifier which is undefined or 
not supported by DCE 
 

A=ERROR  
S=d3  
D=33  

(see Note 1) 

A=ERROR  
S=d3  
D=33  

(see Note 1) 
 

A=DISCARD 

RESTART REQUEST, RESTART 
CONFIRMATION, or 
REGISTRATION (if supported) 
packet with logical channel 
identifier unequal to 0 
 

A=ERROR  
S=d3  
D=41  

(see Note 1) 

A=ERROR  
S=d3  
D=41  

(see Note 1) 

A=DISCARD 

RESET REQUEST 
 

A=NORMAL  
S=d2  

(forward) 

A=DISCAR 
D 

A=NORMAL  
S=d1  

(do not forward) 
 

RESET CONFIRMATION 
 

A=ERROR  
S=d3  
D=27  

(see Note 1) 

A=ERROR  
S=d3  
D=28  

(see Note 1) 
 

A=NORMAL  
S=d1  

(do not forward) 

INTERRUPT packet 
 

See Table 7.5-7 A=ERROR  
S=d3  
D=28  

(see Note 1) 
 

A=DISCARD 

INTERRUPT CONFIRMATION 
packet 
 

See Table 7.5-7 A=ERROR  
S=d3  
D=28  

(see Note 1) 
 

A=DISCARD 

DATA or flow control packet 
 

See Table 7.5-8 A=ERROR  
S=d3  
D=28  

(see Note 1) 
 

A=DISCARD 

REJECT supported but not 
subscribed to 

A=ERROR  
S=d3  
D=37  

(see Note 1) 

A=ERROR  
S=d3  
D=37  

(see Note 1) 
 

A=DISCARD 

NOTES:  
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1. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the DTE) and sending a RESET 
REQUEST packet to the XDCE (via the formatting function).  
 
2. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared for the XDLP buffers, and INVALID indicates 
that the packet/state combination cannot occur. 

 
Table 7.5-7 DTE effect on DCE interrupt transfer states 

 
 
Packet received from DTE 

DTE/DCE interrupt transfer states (see Note 2) 
DTE INTERRUPT READY  

i1 
DTE INTERRUPT SENT  

i2 
INTERRUPT  
(see Note 1) 

A=NORMAL 
S=i2 

(forward) 

A=ERROR 
S=d3 
D=44 

(see Note 3) 
 
Packet received from DTE 

DTE/DCE interrupt transfer states (see Note 2) 
 

DCE INTERRUPT READY 
j1 
 

DCE INTERRUPT SENT 
j2 

INTERRUPT CONFIRMATION  
(see Note 1) 

A=ERROR 
S=d3 
D=43 

(see Note 3) 

A=NORMAL 
S=j1 

(forward) 

NOTES:  
1. If the packet has a format error, then the error procedure applies (see Note 3). Interrupt 
packets with user data greater than 32 bytes should be treated as a format error.  
 
2. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
3. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the DTE) and sending a RESET 
REQUEST packet to the XDCE (via the reformatting process). 

 
Table 7.5-8 DTE effect on DCE flow control transfer states 

 
 
Packet received from DTE 

DCE flow control transfer states (see Notes 2 and 3) 
DCE RECEIVE READY DCE RECEIVE NOT READY 
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f1 f2 
DATA packet with less than 4 
bytes when using modulo 128 
numbering 

A=ERROR  
S=d3  
D=38  

(see Note 4) 
 

A=DISCARD 

DATA packet with invalid PR A=ERROR  
S=d3  
D=2  

(see Note 4) 

A=ERROR  
S=d3  
D=2  

(see Note 4) 
 

DATA packet with valid PR but 
invalid PS or user data field with 
improper format 
 

A=ERROR  
S=d3  

D=1 (invalid PS)  
D=39 (UD > max  

negotiated length)  
D=82 (UD unaligned)  

(see Note 4) 
 

A=DISCARD  
(process PR data) 

DATA packet with valid PR with 
M-bit set to 1 when the user data 
field is partially full 

A=ERROR  
S=d3  

D=165  
(see Note 4) 

 

A=DISCARD  
(process PR data) 

DATA packet with valid PR, PS and 
user data field format 

A=NORMAL  
(forward) 

A=DISCARD  
(process PR data) 

 
Packet received from DTE DCE flow control transfer states (see Notes 2 and 3) 

DTE RECEIVE READY  
g1 

 

DTE RECEIVE NOT READY  
g2 

RR, RNR, or REJECT packet with 
less than 3 bytes when using 
modulo 128 numbering  
(see Note 1) 
 

A=DISCARD A=DISCARD 

RR, RNR, or REJECT packet with an 
invalid PR 
 

A=ERROR  
S=d3  
D=2  

(see Note 4) 
 

A=ERROR  
S=d3  
D=2  

(see Note 4) 

RR packet with a valid PR 
 

A=NORMAL A=NORMAL  
S=g1 
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RNR packet with a valid PR 
 

A=NORMAL  
S=g2 

 

A=NORMAL 

REJECT packet with a valid PR A=NORMAL A=NORMAL  
S=g1 

 
NOTES:  
 
1. If the packet has a format error, then the error procedure applies (see Note 3). Interrupt 
packets with user data greater than 32 bytes should be treated as a format error.  
 
2. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
3. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the DTE) and sending a RESET 
REQUEST packet to the XDCE (via the reformatting process). 

 
Table 7.5-9 XDCE effect on DCE restart states 

 
 
Packet received from XDCE 

DCE restart states (see Note) 
PACKET LEVEL 

READY 
r1 

DTE 
RESTART 
REQUEST 

r2 

DCE RESTART 
REQUEST 

r3 

CALL REQUEST See Table 7.5-10 Send  
CLEAR  

REQUEST  
to  

reformatting  
process with  

D=244 

Send CLEAR  
REQUEST to  
reformatting  
process with  

D=244 

CALL ACCEPT, CLEAR REQUEST, 
DATA, INTERRUPT, INTERRUPT 
CONFIRMATION, RESET REQUEST 
 

See Table 7.5-10 A=DISCAR 
D 

A=DISCARD 

NOTES:  
 
Note.— Table entries are defined as follows: A = action to be taken, S = the state to be entered, 
D = the diagnostic code to be used in packets generated as a result of this action, DISCARD 
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indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur. 

 
Table 7.5-10 XDCE effect on DCE call setup and clearing states 

 
 
 
Packet  
received from  
XDCE 

DCE call setup and clearing states (see Note 5) 
READY  
p1 

DTE CALL  
REQUEST  
p2 

DCE CALL  
REQUEST  
p3 

DATA  
TRANSFER  
p4 

CALL  
COLLISION 
p5 

DTE CLEAR  
REQUEST 
p6 

DCE  
CLEAR  
REQUEST  
to  
DTE 
p7 

CALL 
REQUEST 

A=NORMAL  
S=p3  
(forward) 
 

INVALID INVALID INVALID INVALID INVALID INVALID 

CALL ACCEPT A=DISCAR 
D 

A=NORMAL  
S=p4  
(forward) 
 

INVALID INVALID INVALID A=DISCAR 
D 

A=DISCAR 
D 

CLEAR  
REQUEST 

A=DISCAR 
D 

A=NORMAL  
S=p7  
(forward) 

A=NORMAL  
S=p7  
(forward) 

A=NORMAL  
S=p7  
(forward) 
 

INVALID A=DISCARD A=DISCARD 

DATA,  
INTERRUPT,  
INTERRUPT  
CONFIRMATIO 
N, or  
RESET  
REQUEST 
 

A=DISCAR 
D 

INVALID INVALID See Table  
7.5-11 

INVALID A=DISCARD A=DISCARD 

NOTES:  
 
Note.— Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = the diagnostic code to 
be used in packets generated as a result of this action, DISCARD indicates that the received packet is to be cleared from the 
XDLP buffers, and INVALID indicates that the packet/state combination cannot occur. 

 
Table 7.5-11 XDCE effect on DCE reset states 

 
 
Packet received from XDCE 

DCE restart states (see Note) 
FLOW CONTROL  

READY  
d1 

DTE RESET  
REQUEST  

d2 

DCE RESET  
REQUEST to  

DTE  
d3 

 
RESET REQUEST A=NORMAL  

S=d3  
(forward) 

A=NORMAL  
S=d1  

(forward) 

A=DISCAR 
D 

INTERRUPT  See Table 7.5-12 A=DISCAR 
D 
 

A=DISCARD 
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INTERRUPT CONFIRMATION 
 

See Table 7.5-12 A=DISCAR 
D 
 

INVALID 

DATA 
 

A=NORMAL  
(forward) 

A=DISCAR 
D 

A=DISCAR 
D 

    
NOTES:  
 
Note.— Table entries are defined as follows: A = action to be taken, S = the state to be entered, 
D = the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur. 

 
Table 7.5-12 XDCE effect on DCE interrupt transfer states 

 
 
Packet received from XDCE 

DCE interrupt transfer states (see Note) 
DTE INTERRUPT READY 

i1 
 

DTE INTERRUPT SENT 
i2 

INTERRUPT CONFIRMATION INVALID A=NORMAL  
S=i1  

(forward) 
 

Packet received from XDCE DCE interrupt transfer states (see Note) 
DCE INTERRUPT READY  

j1 
DCE INTERRUPT SENT  

j2 
INTERRUPT A=NORMAL  

S=j2  
(forward) 

 

INVALID 

NOTES:  
 
Note.— Table entries are defined as follows: A = action to be taken, S = the state to be entered, 
D = the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur. 

 
Table 7.5-13 GDLP Mode S subnetwork timers 

 
Timer name Timer label Nominal value Reference 
Active channel-GDLP Tx 300 s 7.5.2.8.3.2 
L-bit delivery-GDLP Tm 120 s 7.5.2.7.4.3 
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Packet resequencing and S-bit 
delivery 

Tq 60 s 7.5.2.6.9 

 
Table 7.5-14 XDCE actions at state transition 

 
XDCE state State definition Action that shall be taken when entering the 

state 
 

r1 PACKET LEVEL READY Return all SVCs to the p1 state. 
 

p1 READY Release all resources assigned to the SVC. 
Break the correspondence between the 
ADCE/GDCE SVC and the DTE/DCE SVC 
(the DTE/DCE SVC may not yet be in a p1 
state). 
 

p2 GDLP(ADLP) CALL REQUEST Determine if sufficient resources exist to 
support request; if so allocate resources 
and forward Mode S CALL REQUEST 
packet to reformatting process; if not, 
enter ADCE(GDCE) CLEAR REQUEST to 
GDLP(ADLP) state (p7).  
 

p3 ADCE(GDCE) CALL REQUEST Determine if sufficient resources exist to 
support request; if so, allocate resources 
and forward Mode S CALL REQUEST 
packet to frame processing; if not, send 
Mode S CLEAR REQUEST to reformatting 
process and go to state p1. Do not 
forward the Mode S CALL REQUEST to the 
peer XDCE. 
 

p4 DATA TRANSFER No action. 
 

p6 GDLP(ADLP) CLEAR REQUEST Release all resources, send a Mode S 
CLEAR CONFIRMATION packet to the peer 
XDCE and enter the p1 state. 
 

p7 ADCE(GDCE) CLEAR 
REQUEST to GDLP(ADLP) 
 

Forward Mode S CLEAR REQUEST packet 
to the peer XDCE via frame processing. 

d1 FLOW CONTROL READY No action. 
 

d2 GDLP(ADLP) RESET REQUEST Remove Mode S DATA packets 
transmitted to peer XDCE from window; 
discard any DATA packets that represent 
partially transmitted M-bit sequences and 
discard any Mode S INTERRUPT packets 
awaiting transfer to the peer XDCE; reset 
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all flow control window counters to 0 
(7.5.2.6.7.1). Send Mode S RESET 
CONFIRMATION packet to the peer XDCE. 
Return SVC to d1 state. Forward Mode S 
RESET REQUEST packet to reformatting 
process. 
 

d3 ADCE(GDCE) RESET REQUEST  
to GDLP(ADLP) 

Remove Mode S DATA packets 
transmitted to peer XDCE from window; 
discard any DATA packets that represent 
partially transmitted M-bit sequences and 
discard any Mode S INTERRUPT packets 
awaiting transfer to the peer XDCE; reset 
all flow control window counters to 0 
(7.5.2.6.7.1). Forward Mode S RESET 
REQUEST packet to peer XDCE via frame 
processing. 
 

i1 GDLP(ADLP) INTERRUPT  
READY 

No action. 

i2 GDLP(ADLP) INTERRUPT 
SENT 

Forward Mode S INTERRUPT packet 
received from peer XDCE to the 
reformatting process. 
 

j1 ADCE(GDCE) INTERRUPT  
READY 

No action. 

j2 ADCE(GDCE) INTERRUPT 
SENT 

Forward Mode S INTERRUPT packet 
received from the reformatting process. 
 

f1 ADCE(GDCE) RECEIVE READY No action. 
 

f2 ADCE(GDCE) RECEIVE NOT  
READY 
 

No action. 
 

g1 GDLP(ADLP) RECEIVE READY No action. 
 

g2 GDLP(ADLP) RECEIVE NOT  
READY 

No action. 
 
 

 
Table 7.5-15 GDLP (ADLP) effect on ADCE (GDCE) packet layer ready states 

 
Packet received from GDLP (ADLP)  
(see Note 2) 

ADCE (GDCE) states 
(see Notes 1 and 3) 

 
PACKET LEVEL READY 

r1 
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CH=0 with no TC present (see Note 4) or  
CH=0 in a CALL ACCEPT by ADLP packet 
 

A=DISCARD 

Unassigned packet header 
 

A=DISCARD 

Call setup, call clearing, DATA, interrupt, flow control, 
or reset 
 

See Table 7.5-16 

 
NOTES:  
 
1. The XDCE state is not necessarily the same state as the DTE/DCE interface.  
 
2. All packets from the peer XDLP have been checked for duplication before evaluation as 
represented by this table.  
 
3. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
4. Where CH=0 and a valid TC is present in a CLEAR REQUEST by ADLP or GDLP packet or a 
CLEAR CONFIRMATION by ADLP or GDLP packet, it is handled as described in 7.5.2.5.1.2.3 and 
Table 7.5-16. 

 
Table 7.5-16 GDLP (ADLP) effect on ADCE (GDCE) call setup and clearing states 

 
Packet received  
from GDLP 
(ADLP)  
(see Note 2) 

DCE call setup and clearing states (see Notes 1, 7 and 8) 
READY  
p1 

GDLP (ADLP)  
CALL  
REQUEST  
p2 

ADCE (GDCE)  
CALL  
REQUEST  
p3 

DATA  
TRANSFER  
p4 

GDLP (ADLP)  
CLEAR  
REQUEST  
p6 

ADCE (GDCE)  
CLEAR  
REQUEST to  
GDLP (ADLP)  
p7 

Format error  
(see Note 3) 

A=ERROR  
(see Note 10)  
S=p7  
D=33  
(see Note 9) 

A=ERROR  
S=p7  
D=33  
(see Note 6) 

A=ERROR  
S=p7  
D=33  
(see Notes 6  
and 9) 

See  
Table 7.5- 
17 

A=ERROR  
S=p7  
D=25  
(see Note 6) 

A=DISCARD 

CALL REQUEST A=NORMAL  
(7.5.2.6.3.1)  
S=p2  
(forward  
request to  
DCE) 

A=ERROR  
S=p7  
D=21  
(see Note 6) 

Not applicable  
(see Note 4) 

Not  
applicable  
(see Note 4) 

A=ERROR  
S=p7  
D=25  
(see Note 6) 

A=DISCARD 

CALL ACCEPT A=ERROR  
S=p7  
D=20  
(see Note 10) 

A=ERROR  
S=p7  
D=21  
(see Note 6) 

A=NORMAL  
(7.5.2.6.3.1)  
S=p4 (forward  
to DCE), or  
A=ERROR  
S= p7  
D=42  
(see Note 6) 
 

A=ERROR  
S=p7  
D=23  
(see Note 6) 

A=ERROR  
S=p7  
D=25  
(see Note 6) 

A=DISCARD 

 DCE call setup and clearing states (see Note 5) 
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Packet received 
from 

GDLP (ADLP) 
(see Note 2) 

READY 
p1 

GDLP (ADLP) 
CALL 

REQUEST 
p2 

ADCE (GDCE) 
CALL 

REQUEST 
p3 

DATA 
TRANSFER 

p4 

GDLP (ADLP) 
CLEAR 

REQUEST 
p6 

ADCE (GDCE) 
CLEAR 

REQUEST to 
GDLP (ADLP) 

p7 
 

CLEAR  
REQUEST 

A=NORMAL  
(7.5.2.6.3.3)  
S=p6  
(do not  
forward) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p6  
(forward to  
DCE) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p6  
(forward to  
DCE) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p6  
(forward to  
DCE)  

A=DISCARD A=NORMAL  
(7.5.2.6.3.3)  
S=p1  
(do not 
forward) 

CLEAR  
CONFIRMATION 

A=ERROR  
S=p7  
D=20  
(see Note 10) 

A=ERROR  
S=p7  
D=21  
(see Note 6) 

A=ERROR  
S=p7  
D=22  
(see Note 6) 

A=ERROR  
S=p7  
D=23  
(see Note 6) 

A=ERROR  
S=p7  
D=25  
(see Note 6) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p1  
(do not 
forward) 
 

DATA, interrupt,  
flow control or  
reset packets 

A=ERROR  
S=p7  
D=20  
(see Note 10) 

A=ERROR  
S=p7  
D=21  
(see Notes 6  
and 9) 

A=ERROR  
S=p7  
D=22  
(see Notes 5  
and 6) 
 

See  
Table 7.5-17 

A=ERROR  
S=p7  
D=25  
(see Note 6) 

A=DISCARD 

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. All packets from the peer XDLP have been checked for duplication before evaluation as represented by this table.  
 
3. A format error may result from an S-bit sequence having a first or intermediate packet shorter than the maximum length, or 
else from an invalid LV field in a CALL REQUEST, CALL ACCEPT, CLEAR REQUEST or INTERRUPT packet. There are no other 
detectable Mode S format errors.  
 
4. The ADCE assigns all channel numbers used between the ADLP and GDLP, hence call collisions are not possible. When a CALL 
REQUEST by GDLP packet is received bearing a temporary channel number associated with an SVC in the p4 state, the association 
of the temporary to permanent channel number is broken (7.5.2.5.1.2.3).  
 
5. Not applicable to the GDLP.  
 
6. The error procedure consists of performing the actions specified when entering the p7 state (including sending a CLEAR 
REQUEST packet to the peer XDLP) and additionally sending a CLEAR REQUEST packet to the DCE (via the reformatting process).  
 
7. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = the diagnostic code to be used  
in packets generated as a result of this action, DISCARD indicates that the received packet is to be cleared from the XDLP buffers, 
and INVALID indicates that the packet/state combination cannot occur.  
 
8. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in this document that defines the 
actions to be taken to perform normal processing on the received packet. If no paragraph number is referenced, the normal 
processing is defined in the table entry.  
 
9. An error condition is declared and transfer to the p7 state is possible only if the ground DTE address is known unambiguously. 
Otherwise the action is to discard the packet.  
 
10. The error procedure consists of performing the action when entering the p7 state (including sending a CLEAR REQUEST packet 
to the XDLP) but without sending a CLEAR REQUEST packet to the local DCE. 

 
Table 7.5-17 GDLP (ADLP) effect on ADCE (GDCE) reset states 
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Packet received from GDLP (ADLP)  
(see Note 2) 

ADCE (GDCE) reset states (see Notes 1, 4 and 5) 
 

FLOW CONTROL  
READY  

d1 

GDLP (ADLP)  
RESET  

REQUEST  
d2 

ADCE (GDCE)  
RESET  

REQUEST  
to GDLP (ADLP)  

d3 
 

RESET  
REQUEST 

A=NORMAL  
(7.5.2.6.7)  

S=d2  
(forward to 

DCE) 

A=DISCARD A=NORMAL  
(7.5.2.6.7)  

S=d1  
(do not 

forward) 
 

RESET CONFIRMATION A=ERROR  
S=d3  
D=27  

(see Note 3) 

A=ERROR  
S=d3  
D=28  

(see Note 3) 

A=NORMAL  
(7.5.2.6.7)  

S=d1  
(do not 

forward) 
INTERRUPT See Table 7.5-18 A=ERROR  

S=d3  
D=28  

(see Note 3) 
 

A=DISCARD 

INTERRUPT CONFIRMATION See Table 7.5-18 A=ERROR  
S=d3  
D=28  

(see Note 3) 
 

A=DISCARD 

DATA or flow control packet See Table 7.5-19 A=ERROR  
S=d3  
D=28  

(see Note 3) 
 

A=DISCARD 

Format error (see Note 6) A=ERROR  
S=d3  
D=33  

(see Note 3) 

A=ERROR  
S=d3  
D=33  

(see Note 3) 
 

A=DISCARD 

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. All packets from the peer XDLP have been checked for duplication before evaluation as 
represented by this table.  
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3. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the peer XDLP) and sending a RESET 
REQUEST packet to the DCE (via the formatting function).  
 
4. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared for the XDLP buffers, and INVALID indicates 
that the packet/state combination cannot occur.  
 
5. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in 
this document that defines the actions to be taken to perform normal processing on the 
received packet. If no paragraph number is referenced, the normal processing is defined in 
the table entry.  
 
6. A format error may result from an S-bit sequence having a first or intermediate packet 
shorter than the maximum length, or else from an invalid LV field in a CALL REQUEST, CALL 
ACCEPT, CLEAR REQUEST, or INTERRUPT packet. There are no other detectable Mode S format 
errors. 
 

 
Table 7.5-18 GDLP (ADLP) effect on ADCE (GDCE) interrupt transfer states 

 
 
 

Packet received from GDLP (ADLP)  
(see Note 2) 

ADCE/GDCE interrupt transfer states  
(see Notes 1, 3 and 4) 

 
GDLP (ADLP) 
INTERRUPT  

READY  
i1 
 

GDLP (ADLP)  
INTERRUPT  

SENT  
i2 

INTERRUPT  
(see Note 6) 

A=NORMAL  
(7.5.2.6.4.5)  

S=i2  
(forward to DCE) 

A=ERROR  
S=d3  
D=44  

(see Note 5) 
 

 
 

Packet received from GDLP (ADLP) 
(see Note 2) 

ADCE/GDCE interrupt transfer states  
(see Notes 1, 3 and 4) 

ADCE (GDCE) 
INTERRUPT  

READY  
j1 
 

ADCE (GDCE)  
INTERRUPT SENT  

j2 

INTERRUPT CONFIRMATION A=ERROR  
S=d3  
D=43  

(see Note 5) 

A=NORMAL  
(7.5.2.6.4.5)  

S=j1  
(forward 

confirmation to  
DCE) 
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NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. All packets from the peer XDLP have been checked for duplication before evaluation as 
represented by this table.  
 
3. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared for the XDLP buffers, and INVALID indicates 
that the packet/state combination cannot occur.  
 
4. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in 
this document that defines the actions to be taken to perform normal processing on the 
received packet. If no paragraph number is referenced, the normal processing is defined in the 
table entry.  
 
5. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the peer XDLP) and sending a RESET 
REQUEST packet to the DCE (via the reformatting process).  
 
6. User data length for INTERRUPT packets greater than 32 bytes, or an out of sequence 
INTERRUPT packet, are considered as errors. 
 

 
Table 7.5-19 GDLP (ADLP) effect on ADCE (GDCE) flow control transfer states 

 
 
 
Packet received from GDLP (ADLP)  
(see Note 2) 

ADCE (GDCE) flow control transfer states  
(see Notes 1, 6 and 7) 

 
ADCE (GDCE)  

RECEIVE READY  
f1 

ADCE (GDCE)  
RECEIVE NOT 

READY  
f2 
 

DATA packet with invalid PR  
(see Note 3) 

A=ERROR  
S=d3  
D=2  

(see Note 8) 
 

A=ERROR  
S=d3  
D=2  

(see Note 8) 
 

DATA packet with valid PR, invalid PS or LV  
subfield (see Notes 4 and 5) 

A=DISCARD,  
but process the PR 

value  
and send REJECT 

packet  
containing the 
expected PS  

value (see Note 5) 

A=DISCARD, but 
process  

the PR value and 
send  

REJECT packet 
containing  

the expected PS 
value when  
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busy condition 
ends 

 
DATA packet with valid PR, PS and LV  
subfield 

A=NORMAL  
(7.5.2.6.4.4)  

(forward) 

A=PROCESS, if 
possible; or  

A=DISCARD, but 
process the PR 
value and send  

REJECT containing 
the expected PS 

value when  
busy condition 

ends 
 

Packet received from GDLP (ADLP)  
(see Note 2) 

ADCE (GDCE) flow control transfer states  
(see Notes 1, 6 and 7) 

 
GDLP (ADLP)  

RECEIVE READY  
g1 

 

GDLP (ADLP)  
RECEIVE NOT READY  

g2 

RR, RNR, REJECT packet with invalid PR  
(see Note 3) 

A=ERROR  
S=d3  
D=2  

(see Note 8) 

A=ERROR  
S=d3  
D=2  

(see Note 8) 
 

RR with valid PR field  
(see Note 9) 

A=NORMAL  
(7.5.2.6.5) 

A=NORMAL  
(7.5.2.6.6)  

S=g1 
 

RNR with valid PR value  
(see Note 9) 

A=NORMAL  
(7.5.2.6.5)  

S=g2 
 

A=NORMAL  
(7.5.2.6.6) 

REJECT with valid PR  
(see Note 9+) 

A=NORMAL  
(7.5.2.6.5) 

A=NORMAL  
(7.5.2.6.6)  

S=g1 
 

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. All packets from the peer XDLP have been checked for duplication before evaluation as 
represented by this table.  
 
3. An invalid PR value is one which is less than the PR value (modulo 16) of the last packet sent 
by the peer XDLP, or greater than the PS value of the next data packet to be transmitted by 
the XDLP.  
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4. An invalid PS value is one which is different from the next expected value for PS.  
 
5. An invalid LV subfield is one which represents a value that is too large for the size of the 
segment received. In the event of an LV field error which gives rise to a loss of confidence in 
the correctness of the other fields in the packet, the packet is discarded without any further 
action.  
 
6. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
7. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in 
this document that defines the actions to be taken to perform normal processing on the 
received packet. If no paragraph number is referenced, the normal processing is defined in 
the table entry.  
 
8. The error procedure consists of performing the specified actions when entering the d3 state 
(which includes forwarding a RESET REQUEST packet to the peer XDLP) and sending a RESET 
REQUEST packet to the DCE (via the reformatting process).  
 
9. RR, RNR, and REJECT packets have no end-to-end significance and are not forwarded to the 
DCE.  
 
10. The receipt of a packet smaller than the maximum packet size with M-bit = 1 will cause a 
reset to be generated and the remainder of the sequence will be discarded. 
 

 
Table 7.5-20 DCE effect on ADCE (GDCE) call setup and clearing states 

 
Packet received  
from DCE  
(see Notes 2 
and 4)  

ADCE (GDCE) call setup and clearing states (see Notes 1, 7 and 8) 
READY  
p1 

GDLP (ADLP)  
CALL  
REQUEST  
p2 

ADCE (GDCE)  
CALL  
REQUEST  
p3 

DATA  
TRANSFER  
p4 

GDLP (ADLP)  
CLEAR  
REQUEST  
p6 

ADCE (GDCE)  
to GDLP (ADLP)  
CLEAR  
REQUEST  
p7 

CALL REQUEST  
(see Note 6) 

A=NORMAL  
(7.5.2.6.3.1)  
S=p3  
(forward) 
 

INVALID  
(see Note 5) 

INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

CALL ACCEPT  
(see Note 4) 

A=DISCARD A=NORMAL  
S=P4  
(forward) 

INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

A=DISCARD A=DISCARD 

CLEAR 
REQUEST  
(see Note 4) 

A=DISCARD A=NORMAL  
(7.5.2.6.3.3)  
S=p7  
(forward) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p7  
(forward) 

A=NORMAL  
(7.5.2.6.3.3)  
S=p7  
(forward) 

A=DISCARD A=DISCARD 

DATA,  
INTERRUPT  
or RESET 
packets  

A=DISCARD INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

See  
Table 7.5-21 

A=DISCARD A=DISCARD 
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(see Note 4) 
 

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. This is the DTE packet received via the DCE after all DTE/DCE processing has occurred. Procedures local to the DTE/DCE interface 
(such as RR, RNR, and REJECT if in effect), do not affect the XDCE directly. All error procedures as documented in ISO 8208 have 
been performed. Hence certain packets are rejected by the interface and are not represented in this table.  
 
3. The DCE in its protocol operation with the DTE will detect this error condition, hence the erroneous packet can be said never to  
“reach” the XDCE; see also Note 2.  
 
4. The channel number for the DTE/DCE need not be the same channel number used for the ADCE/GDCE; a packet from the DTE 
which contains a channel number is associated with an air/ground channel by means of a previously established cross-reference 
table. If none exists then the DTE/DCE channel by definition references an air/ground channel in the p1 state.  
 
5. The ADCE assigns all channel numbers used between the ADLP and GDLP; hence call collisions (denoted p5 ISO 8208) are not 
possible; see also Note 4.  
 
6. A CALL REQUEST from the DTE can never be associated with an XDCE channel number which is not in the p1 state.  
 
7. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = the diagnostic code to be used in 
packets generated as a result of this action, DISCARD indicates that the received packet is to be cleared from the XDLP buffers, and 
INVALID indicates that the packet/state combination cannot occur.  
 
8. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in this document that defines the 
actions to be taken to perform normal processing on the received packet. If no paragraph number is referenced, the normal 
processing is defined in the table entry. 

 
Table 7.5-21 DCE effect on ADCE (GDCE) reset states 

 
 
 
 

Packet received from DCE 
 

ADCE (GDCE) reset states (see Notes 1, 4 and 5) 
 

FLOW CONTROL  
READY  

d1 

GDLP (ADLP)  
RESET  

REQUEST  
d2 

ADCE (GDCE)  
RESET  

REQUEST  
to GDLP (ADLP)  

d3 
 

RESET REQUEST A=NORMAL  
(7.5.2.6.7)  

S=d3  
(forward) 

A=NORMAL  
(7.5.2.6.7)  

S=d1  
(forward) 

 

A=DISCARD 

RESET CONFIRMATION INVALID  
(see Note 3) 

 

INVALID  
(see Note 3) 

INVALID  
(see Note 3) 

INTERRUPT See Table 7.5-22 A=DISCARD Hold interrupt  
until Mode S  

reset complete 
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INTERRUPT CONFIRMATION See Table 7.5-22 A=DISCARD INVALID  
(see Note 3) 

 
DATA (see Note 2) A=NORMAL  

(7.5.2.6.4)  
(forward) 

 

A=DISCARD Hold data until  
Mode S reset  

complete 

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
2. This is the DTE packet received via the DCE after all DTE/DCE processing has occurred. 
Procedures local to the DTE/DCE interface (such as RR, RNR, and REJECT if in effect), do not 
affect the XDCE directly. All error procedures as documented in ISO 8208 have been 
performed. Hence certain packets are rejected by the interface and are not represented in this 
table.  
 
3. The DCE in its protocol operation with the DTE will detect this error condition, hence the 
erroneous packet can be said never to “reach” the XDCE; see also Note 2.  
 
4. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
5. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in 
this document that defines the actions to be taken to perform normal processing on the 
received packet. If no paragraph number is referenced, the normal processing is defined in the 
table entry. 

 
Table 7.5-22 DCE effect on ADCE (GDCE) interrupt transfer states 

 
 
 
Packet received from DCE  
(see Note 2) 

ADCE (GDCE) interrupt transfer state  
(see Notes 1, 4 and 5) 

 
GDLP (ADLP)  

INTERRUPT READY  
i1 

GDLP (ADLP)  
INTERRUPT SENT  

i2 
 

INTERRUPT CONFIRMATION INVALID  
(see Note 3)  

A=NORMAL  
(7.5.2.6.4.5)  

S=i1  
(forward)  

 
Packet received from DCE  
(see Note 2) 

ADCE (GDCE) interrupt transfer states  
(see Notes 1, 4 and 5) 

 
ADCE (GDCE)  

INTERRUPT READY  
j1 

ADCE (GDCE)  
INTERRUPT SENT  

j2 
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INTERRUPT A=NORMAL  
(7.5.2.6.4.5)  

S=j2  
(forward) 

 

INVALID  
(see Note 3)  

NOTES:  
 
1. The XDCE is not necessarily in the same state as the DTE/DCE interface.  
 
2. This is the DTE packet received via the DCE after all DTE/DCE processing has occurred. 
Procedures local to the DTE/DCE interface (such as RR, RNR, and REJECT if in effect), do not 
affect the XDCE directly. All error procedures as documented in ISO 8208 have been 
performed. Hence certain packets are rejected by the interface and are not represented in this 
state.  
 
3. The DCE in its protocol operation with the DTE will detect this error condition, hence the 
erroneous packet can be said never to “reach” the XDCE; see also Note 2.  
 
4. Table entries are defined as follows: A = action to be taken, S = the state to be entered, D = 
the diagnostic code to be used in packets generated as a result of this action, DISCARD 
indicates that the received packet is to be cleared from the XDLP buffers, and INVALID 
indicates that the packet/state combination cannot occur.  
 
5. The number in parentheses below an “A = NORMAL” table entry is the paragraph number in 
this document that defines the actions to be taken to perform normal processing on the 
received packet. If no paragraph number is referenced, the normal processing is defined in the 
table entry. 
 

 
Table 7.5-23 Broadcast identifier number assignments 

 
Uplink  

broadcast  
identifier 

 
Assignment 

 Downlink  
broadcast  
identifier 

 
Assignment 

 

0016 Not valid  0016 Not valid 
0116 Reserved 

(differential GNSS  
correction) 

 0216 Reserved (traffic 
information 

service) 
3016 Not valid  1016 Data link 

capability report 
3116 Reserved for ACAS 

(RA broadcast) 
 2016 Aircraft 

identification 
3216 Reserved for ACAS 

(ACAS broadcast) 
 FE16 Update request 

Others Unassigned  FF16 Search request 
   Others Unassigned 
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Table 7.5-24 Register number assignments 
 

Transponder register No. Assignment 
0016 Not valid 
0116 Unassigned 
0216 Linked Comm-B, segment 2 
0316 Linked Comm-B, segment 3 
0416 Linked Comm-B, segment 4 
0516 Extended squitter airborne position 
0616 Extended squitter surface position 
0716 Extended squitter 
0816 Extended squitter identification and type 
0916 Extended squitter airborne velocity 
0A16 Extended squitter event-driven information 
0B16 Air/air information 1 (aircraft state) 
0C16 Air/air information 2 (aircraft intent) 

0D16 - 0E16 Reserved for air/air state information 
0F16 Reserved for ACAS 
1016 Data link capability report 

1116 - 1616 Reserved for extension to data link capability 
reports 

1716 Common usage GICB capability report 
1816 - 1F16 Mode S specific services capability reports 

2016 Aircraft identification 
2116 Aircraft and airline registration markings 
2216 Antenna positions 
2316 Reserved for antenna position 
2416 Reserved for aircraft parameters 
2516 Aircraft type 

2616 - 2F16 Unassigned 
3016 ACAS active resolution advisory 

3116 - 3F16 Unassigned 
4016 Selected vertical intention 
4116 Next waypoint identifier 
4216 Next waypoint position 
4316 Next waypoint information 
4416 Meteorological routine air report 
4516 Meteorological hazard report 
4616 Reserved for flight management system Mode 1 
4716 Reserved for flight management system Mode 2 
4816 VHF channel report 

4916 - 4F16 Unassigned 
5016 Track and turn report 
5116 Position report coarse 
5216 Position report fine 
5316 Air-referenced state vector 
5416 Waypoint 1 
5516 Waypoint 2 
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5616 Waypoint 3 
5716 - 5E16 Unassigned 

5F16 Quasi-static parameter monitoring 
6016 Heading and speed report 
6116 Extended squitter emergency/priority status 
6216 Reserved for target state and status information 
6316 Reserved for extended squitter 
6416 Reserved for extended squitter 
6516 Aircraft operational status 

6616 - 6F16 Reserved for extended squitter 
7016 - 7516 Reserved for future aircraft downlink parameters 
7616 - E016 Unassigned 
E116 - E216 Reserved for Mode S BITE 

E316 Transponder type/part number 
E416 Transponder software revision number 
E516 ACAS unit part number 
E616 ACAS unit software revision number 

E716 - F016 Unassigned 
F1316 - FF16 Unassigned 

  
Note.— In the context of Table 7.5-24, the term “aircraft” can be understood as “transponder 
carrying aircraft”, “pseudo-aircraft (e.g. an obstacle)” or “vehicle”. 

 
Table 7.5-25 MSP channel number assignments 

 
Uplink channel  

number 
Assignment  Downlink  

channel  
number 

Assignment 

0 Not valid  0 Not valid 
1 Reserved (specific 

services  
management) 

 1 Reserved (specific 
services 

management) 
2 Reserved (traffic 

information service) 
 2 Unassigned 

3 Reserved 
(ground-to-air alert) 

 3 Reserved (data 
flash) 

4 Reserved (ground 
derived position) 

 4 Reserved (position 
request) 

5 ACAS sensitivity level 
control 

 5 Unassigned 

6 Reserved 
(ground-to-air 

service request) 

 6 Reserved 
(ground-to-air 

service response) 
7 Reserved 

(air-to-ground 
service response) 

 7 Reserved 
(air-to-ground 

service request) 
8-63 Unassigned  8-63 Unassigned 
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Editorial Note: The following figures will be deleted. 
 

FIGURES FOR CAR-ANS 7.5 
 

 
Figure 7.5-1 The SD field structure 
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Figure 7.5-2 DCE substate hierarchy 
 
 
 
 
 

 
Figure 7.5-3 CALL REQUEST by ADLP packet 

 
 
 

 
Figure 7.5-4 CALL REQUEST by GDLP packet 

 
 
 

 
Figure 7.5-5 CALL ACCEPT by ADLP packet 
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Figure 7.5-6 CALL ACCEPT by GDLP packet 

 
 

 
Figure 7.5-7 CLEAR REQUEST by ADLP packet 
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Figure 7.5-8 CLEAR REQUEST by GDLP packet 

 
 
 

 
Figure 7.5-9 CLEAR CONFIRMATION by ADLP packet 

 
 

 
Figure 7.5-10 CLEAR CONFIRMATION by GDLP packet 
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Figure 7.5-11 DATA packet 

 
 

 
Figure 7.5-12 INTERRUPT packet 

 
 

 
Figure 7.5-13 INTERRUPT CONFIRMATION packet 

 
 

 
Figure 7.5-14 REJECT packet 
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Figure 7.5-15 RECEIVE READY packet 

 
 

 
Figure 7.5-16 RECEIVE NOT READY packet 

 

 
Figure 7.5-17 RESET REQUEST packet 

 
 
 

 
Figure 7.5-18 RESET CONFIRMATION packet 
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Figure 7.5-19 ROUTE packet 

 
 

 
Figure 7.5-20 MULTIPLEX packet 

 
 

 
Figure 7.5-21 SHORT FORM MSP packet 
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Figure 7.5-22 LONG FORM MSP packet 
 
 

 
 

Figure 7.5-23 Control fields used in MODE S packets 
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