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�Scope of this Document

This document presents a draft version of the Protocol Implementation Conformance Statements (PICSs) of ATN Systems, Inc. (ATNSI) intended implementation of the transport protocols of ATN End-Systems (Ess). These PICS state conformance of ATNSI ESs transport protocols to the transport protocols of the ICAO CNS/ATM-1 draft SARPs for Internet Communication Services (Version 3.0, 7/08/95).

It should be noted that the PICSs contained in this document are not self-sufficient to procure an ATN-compliant implementation of ESs.

References

Reference  � SEQ Reference_ \* ARABIC �1�. 	CNS/ATM-1 Package SARPs and Guidance Material  V3.0 	07 August 1995

		PART V-Internet Communication Service

Conventions

The PICSs provided in this document use the following conventions and symbols:

M		[M]andatory - the capability must be supported

MO		Mandatory to implement but optional for use

O		[O]ptional - The capability may optionally be supported

O.<n>		[O]ptional, but support of at least one of the group of options labelled by the 

		numeral <n> is required

X or P		prohibited/precluded i.e. the capability must not be supported.

OX or OP	Optional to implement but precluded for use

<pred>:		Condition item symbol, including predicate identification

^		Logical negation, applied to a condition item’s predicate

<r>		Receive aspects of an item

<s>		Send aspects of an item

Y		[Y]es, indicates that ATNSI implementation must support the item

N		[N]o, indicates that there is no requirement for the ATNSI implementation

		 to support the item.

Content of this Document

This document contains the Protocol Implementation Conformance Statements for the Connection-Oriented Transport Protocol and the ConnectionLess Transport Protocol as specified for the ATNSI ground and airborne ATN End-Systems.

�

ATNSI ESs Connection-Oriented Transport Protocol PICSs

Connection Mode Transport Protocol Overview

ATNSI ATN ESs shall implement the ISO 8073 Class 4 transport protocol in order to provide CO communications over the ATN internetwork [a8 t 0080].

Connection Mode Transport PICSs

Mandatory and Optional Functions

Note.- The requirements for the COTP are provided in the form of an ATN Protocol Implementation Conformance Statement (PICS)).  The PICSs  has been prepared using the ATN Protocol Requirements Lists (PRLs) as  provided in Part V of the CNS/ATM-1 Package SARPs.

Protocol Implementation

Classes Implemented

The ATNSI ATN ESs COTP shall implement the features marked "Y" in the table.

Index�Class�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��C0�Class 0�14.2�O.1�O�N�N��C1�Class 1�14.4�C0:O�O�N�N��C2�Class 2�14.2�O.1�O�N�N��C3�Class 3�14.3�C2:O�O�N�N��C4�Class 4 operation over CONS�14.3�C2:O�O�N�N��C4L [a8 a 0060]�Class 4 operation over CLNS�14.3�C2:O�M�Y�Y���Specific ATN Requirements.  

The ATNSI ATN ESs COTP shall implement the features marked "Y" in the table.

Index�Feature�	CNS/ATM-1 Package  Support�	ATNSI Ground ESs Support�	ATNSI Airborne ESs Support��	ATN1 [a8 a 0070]�Initiating CR TPDU?�M�Y�Y��	ATN2 [a8 a 0080]�Responding to CR TPDU?�M�Y�Y��	ATN3 [a8 a 0090]�Extended TPDU Numbering�O�Y�Y��	ATN4 [a8 a 0100]�Acceptance of Non-use of Checksum?�M�Y�Y��	ATN5 [a8 a 0110]�Use of Concatenation?�O�N�N��	ATN6 [a8 a 0120]� Use of Selective Acknowledgement?�O�N�N��	ATN7 [a8 a 0130]� Use of Request of Acknowledgment?�O�N�N��	ATN8 [a8 a 0140]� Reduction of Credit Window�O�Y�Y��	ATN9 [a8 a 0150]� ER TPDU Transmission?�O�N�N

(note 1)��	ATN10 [a8 a 0160]�Use of Called Transport-Selector Parameter in CR TPDU?�M�Y�Y��	ATN11 [a8 a 0170]� Use of Calling Transport-Selector Parameter in CR TPDU?�M�Y�Y��	ATN12 [a8 a 0180]�Use of TPDU Size Parameter in CR TPDU?�O�Y�Y��	ATN13 [a8 a 0190]� Use of the Additional Option Selection Parameter in CR TPDU?�M�Y�Y��	ATN14 [a8 a 0200]� Use of the Priority Parameter in CR TPDU?�O�Y�Y��	ATN15 [a8 a 0210]� Use of the Acknowledgment Timer Parameter in CR TPDU?�O�Y�Y��	ATN16 [a8 a 0220]� Use of Preferred Maximum TPDU Size Parameter in CR TPDU?�O�N�N��	ATN17 [a8 a 0230]�Use of Inactivity Time Parameter in CR TPDU?�O�Y�Y��	ATN18 [a8 a 0240]�Use of Called Transport-Selector Parameter in CC TPDU?�M�Y�Y��	ATN19 [a8 a 0250]� Use of Calling Transport-Selector Parameter in CC TPDU?�M�Y�Y��	ATN20 [a8 a 0260]� Use of TPDU Size Parameter in CC TPDU?�O�Y�Y��Note 1. -- ER TPDUs are not proposed to be supported as their use could result in a high overhead over air-ground subnetworks. Implementation of handling of ER TPDUs also adds a lot of complexity into the transport protocol machgine.  ER TPDUs are normally used essentially as a debugging mechanisms when operating against non reliable transport protocol implementations. This is assumed not to be the case in the ATN environment.





�

Index�Feature�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��ATN21 [a8 a 0270]�Use of the Additional Option Selection Parameter in CC TPDU?�M�Y�Y��ATN22 [a8 a 0280]� Use of the Priority Parameter in CC TPDU?�O�Y�Y��ATN23 [a8 a 0290]� Use of the Acknowledgment Timer Parameter in CC TPDU?�O�Y�Y��ATN24 [a8 a 0300]� Use of Preferred Maximum TPDU Size Parameter in CC TPDU?�O�N�N��ATN25 [a8 a 0310]� Use of Inactivity Time Parameter in CC TPDU?�O�Y�Y��ATN26 [a8 a 0320]� 1024 octets as the minimum preferred maximum TPDU size in a CR TPDU?�O�N�N��ATN27 [a8 a 0330]� 1024 octets as the minimum preferred maximum TPDU size in a CC TPDU?�O�N�N��ATN28 [a8 a 0340]� 1024 octets as the largest value of the maximum TPDU size parameter in a CR TPDU with preferred class 4?�O�Y

(Note 4)�Y

(Note 4)��ATN29 [a8 a 0350]� 1024 octets as the largest value of the maximum TPDU size parameter which may be sent in a CC TPDU when class 4 is selected?�O�Y�Y��ATN30 [a8 a 0360]�Congestion Avoidance Measures?�O�Y

(Note 1)�Y

(Note 1)��ATN31 [a8 a 0370]� Quality of  Service Mapping?�O�Y

(Note 2)�Y

(Note 2)��ATN32 [a8 a 0380]� Timer Settings?�O�Y

(Note 3)�Y

(Note 3)��

Note 1. It is recommended that congestion avoidance measures local to each transport entity be implemented. Vendors shall propose such local mechanisms as chosen for their implementation, and shall not assume any link between the transport and the network layers congestion avoidance features.



Note 2. This feature relates to the mapping of the security type attribute between the transport and the network layers.  This attribute can be passed between the upper layers and the transport service using the Quality of Service parameter associated with the Connect transport primitives.



Note 3.  Setting of the transport timers shall be configurable.l 



Note 4. This value shall be configurable (see T4S1 and T4S2).



Editor’s note: The RDT needs to adopt a consistent approach for the problem of segmentation and lifetime control (cf. paper from Allied Signal on the subject). My personal opinion is that segmentation should occur as much as possible at transport and subnetwork level, and not at CLNP level. The reason for this is that handling of segmentation by transport and ISO8208 subnets does not cost anything in terms of extra-overhead (transport segmentation is handled within standard transport header as well as M-bit segmentation for ISO8208 subnets). The extra ACK traffic is also not necessarily a problem given the possibility of acknowledging groups of PDUs with the same ACK. If this is accepted, then requirements should be put on a minimum subnetwork SNSDU size based on the following principle:



Min SNSDU size = Max TPDU size (i.e. NSDU size) + Max CLNP Header Size 



This is the logic adopted in the ATN draft SARPs (cf. 7.4.2 Note.). It seems however, that the calculation of the Min SNSDU size based on this logic in the draft SARPs is not quite right, because 1024 (assumed NSDU size) + CLNP Header (9 for fixed header + 42 for source and destination NSAPs + 6 for segmentation + 4 for local ref+16 for security parameter) = 1101 octets (and not 1068 as specified in the draft SARPs).



It seems then that the following should be done:

determine a max. TPDU size (the choice seems to be between 512 and 1024) value based on data traffic messages characteristics and on max. lifetime of NPDUs (is 128 sec. an appropriate  max. value for the ATN ?)

compute a min. SNSDU value as explained above.



Once such values have been determine, they should be reflected in the Transport PICSs (see above), in the CLNP PICSs (lifetime value and eReasTime value) and in the SNDCF PICSs (SNSDU min size).



Initiator/Responder Capability for Protocol Classes 0-4

The ATNSI ATN ESs transport protocol shall implement the features marked " Y" in the table [a8 t 0190].

Index��ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��IR1 [a8 a 0390]�Initiating CR TPDU�14.5 a)�O.2�M�Y�Y��IR2 [a8 a 0400]�Responding to CR TPDU�14.5 a)�O.2�M�Y�Y���Supported Functions

Supported Functions for Class 4 (C4 OR C4L::).

Mandatory Functions for Class 4.

The ATNSI ATN ESs COTP shall implement the features marked "Y" in the table.

Index�Function�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��T4F1 [a8 a 0410]�TPDU transfer�6.2�M�M�Y�Y��T4F2 [a8 a 0420]�Segmenting�6.3�M�M�Y�Y��T4F3 [a8 a 0430]�Reassembling�6.3�M�M�Y�Y��T4F4 [a8 a 0440]�Separation�6.4�M�M�Y�Y��T4F5 [a8 a 0450]�Connection establishment�6.5�M�M�Y�Y��T4F6 [a8 a 0460]�Connection refusal�6.6�M�M�Y�Y��T4F7 [a8 a 0470]�Data TPDU numbering (normal)�6.10�M�M�Y�Y��T4F8 [a8 a 0480]�Retention and acknowledgement of TPDUs (AK)�6.13.4.1�M�M�Y�Y��T4F9 [a8 a 0490]�Explicit flow control �6.16�M�M�Y�Y��T4F10 [a8 a 0500]�Checksum�6.17�M�M�Y�Y��T4F11 [a8 a 0510]�Frozen references�6.18�M�M�Y�Y��T4F12 [a8 a 0520]�Retransmission on time-out�6.19�M�M�Y�Y��T4F13 [a8 a 0530]�Resequencing�6.20�M�M�Y�Y��T4F14 [a8 a 0540]�Inactivity control�6.21�M�M�Y�Y���Mandatory Functions for Operation over Connectionless Network Service.

The ATNSI ATN ESs COTP shall implement the features marked “Y” in the table.

Index�Function�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��T4F23 [a8 a 0550]�Transmission over CLNS�6.1.2�M�M�Y�Y��T4F24 [a8 a 0560]�Normal release when operating over CLNS (explicit)�6.7.2�M�M�Y�Y��T4F25 [a8 a 0570]�Association of TPDUs with transport connections when operating over CLNS�6.9.2�M�M�Y�Y��T4F26 [a8 a 0580]�Expedited data transfer when operating over CLNS (Network normal)�6.11.2�M�M�Y�Y��T4F27 [a8 a 0590]�Treatment of protocol errors when operating over CLNS�6.22.2�M�M�Y�Y��

ISO 8073 Optional Functions.

The  ATNSI ATN ESs COTP shall implement the features marked "Y" in the table.

Index�Feature�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��T4F28 [a8 a 0600]� Data TPDU numbering (extended)�6.10�O�ATN3:M�Y�Y��T4F29 [a8 a 0610]� Non-use of checksum�6.17�O�ATN4:M�Y�Y��T4F30 [a8 a 0620]�Concatenation�6.4�O�ATN5:M�N�N��T4F31 [a8 a 0630]�Retention and acknowledgement of TPDUs

Use of selective acknowledgement�6.13.4.3�O�ATN6:M�N�N��T4F32 [a8 a 0640]�Retention and acknowledgement of TPDUs

Use of request acknowledgement�6.13.4.2�O�ATN7:M�N�N��

�Supported TPDUs

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�TPDUs��ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��ST1 [a8 a 0650]�CR �supported on transmission�13.1�IR1:M�M�Y�Y��ST2  [a8 a 0660]�CR�supported on receipt�13.1�IR2:M�M�Y�Y��ST3 [a8 a 0670]�CC �supported on transmission�13.1�IR2:M�M�Y�Y��ST4 [a8 a 0680]�CC�supported on receipt�13.1�IR1:M�M�Y�Y��ST5 [a8 a 0690]�DR �supported on transmission�13.1�IR2:M�M�Y�Y��ST6 [a8 a 0700]�DR�supported on receipt�13.1�IR1:M�M�Y�Y��ST7 [a8 a 0710]�DC�supported on transmission�13.1�C4L:M�M�Y�Y��ST8 [a8 a 0720]�DC�supported on receipt�13.1�C4L:M�M�Y�Y��ST9 [a8 a 0730]�DT �supported on transmission�13.1�M�M�Y�Y��ST10 [a8 a 0740]�DT�supported on receipt�13.1�M�M�Y�Y��ST11 [a8 a 0750]�ED �supported on transmission�13.1�C4L:M�MO�Y�Y��ST12 [a8 a 0760]�ED  �supported on receipt�13.1�C4L:M�MO�Y�Y��ST13 [a8 a 0770]�AK �supported on transmission�13.1�C4L:M�M�Y�Y��ST14 [a8 a 0780]�AK�supported on receipt�13.1�C4L:M�M�Y�Y��ST15 [a8 a 0790]�EA �supported on transmission�13.1�C4L:M�MO�Y�Y��ST16 [a8 a 0800]�EA�supported on receipt�13.1�C4L:M�MO�Y�Y��ST19 [a8 a 0810]�ER�supported on receipt�13.1�M�M�Y�Y��

Note.— The following table states for which classes, if any, ER TPDU is supported on transmission:

�Index�Class�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��SER4L [a8 a 0820]�Class 4 over CLNS�6.22.2�O�ATN9:M�N�N��Supported Parameters of Issued TPDUs

Parameter Values for CR TPDU (C4L::)

If the additional options selection parameter is issued in a CR TPDU it is mandatory that: [a8 t 0210]

Index��ISO/IEC 8073 Reference�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��ICR1 [a8 a 0830]�Bits 8 to 7 shall be set to zero�13.3.4 g)�Y�Y��

If the preferred class in the CR is 2,3 or 4:

Index��ISO/IEC 8073 Reference�ISO Status�	CNS/ATM-1 Package Support�	ATNSI Ground ESs Support�	ATNSI Airborne ESs Support��ICR2 [a8 a 0840]�Is class 0 always offered as an alternative class?�14.4�O�X�N/A�N/A��

Supported parameters for Class 4 TPDUs (C4L::)

Optional Parameters for a Connection Request TPDU.

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�Supported parameters�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4CR7 [a8 a 0850]�Called Transport-Selector�13.3.4 a)�O�M�Y�Y��I4CR8 [a8 a 0860]�Calling Transport-Selector�13.3.4 a)�O�M�Y�Y��I4CR9 [a8 a 0870]�TPDU size�13.3.4 b)�O�ATN12:M�Y�Y��I4CR10 [a8 a 0880]�Version Number�13.3.4 d)�O�O�N�N��I4CR11 [a8 a 0890]�Protection parameters�13.3.4 e)�O�O�N�N��I4CR12 [a8 a 0900]�Additional option selection�13.3.4 g)�O�M�Y�Y��I4CR13 [a8 a 0910]�Throughput�13.3.4 k) �O�O�Y�Y��I4CR14 [a8 a 0920]�Residual error rate�13.3.4 m)�O�O�N�N��I4CR15 [a8 a 0930]�Priority�13.3.4 n)�O�ATN14:M�Y�Y��I4CR16 [a8 a 0940]�Transit delay�13.3.4 p)�O�O�Y�Y��I4CR17 [a8 a 0950]�Acknowledgement time�13.3.4 j)�O�ATN15:M�Y�Y��I4CR18 [a8 a 0960]�Preferred maximum TPDU size�13.3.4 c)�O�ATN16:M�N�N��I4CR19 [a8 a 0970]�Inactivity timer�13.3.4 r)�O�ATN17:M�Y�Y���Optional Parameters for a Connection Confirm TPDU.

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.



Index�Supported parameters�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4CC6 [a8 a 0980]�Called Transport-Selector�13.4.4 �O�M�Y�Y��I4CC7 [a8 a 0990]�Calling Transport-Selector�13.4.4�O�M�Y�Y��I4CC8 [a8 a 1000]�TPDU size�13.4.4�O�ATN20:M�Y�Y��I4CC9 [a8 a 1010]�Protection parameters�13.4.4�O�O�N�N��I4CC10 [a8 a 1020]�Additional option selection�13.4.4�O�M�Y�Y��I4CC11 [a8 a 1030]�Acknowledgement time�13.4.4�O�ATN23:M�Y�Y��I4CC12 [a8 a 1040]�Throughput�13.4.4 �O�O�Y�Y��I4CC13 [a8 a 1050]�Residual error rate�13.4.4�O�O�N�N��I4CC14 [a8 a 1060]�Priority�13.4.4�O�ATN22:M�Y�Y��I4CC15 [a8 a 1070]�Transit delay�13.4.4�O�O�Y�Y��I4CC16 [a8 a 1080]�Preferred maximum TPDU size�13.4.4�I4CR18:O�ATN24:M�N�N��I4CC17 [a8 a 1090]�Inactivity timer�13.4.4�O�ATN25:M�Y�Y��Optional Parameter for a Disconnect Request TPDU.

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.



Index�Supported parameter�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4DR4 [a8 a 1100]�Additional information�13.5.4 a)�O�O�N�N��

Mandatory Parameter for a Data TPDU

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.



Index�Supported parameter�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4DT4 [a8 a 1110]�ROA�13.7.3 b)�T4F32:M�T4F32:M�N�N���

Optional Parameter for an Acknowledgement TPDU

Note.— According to ISO, an AK TPDU containing flow control information will be transmitted if an AK TPDU is received under the conditions specified in ISO 8073 12.2.3.9.  The following parameter is mandatory if an AK TPDU is issued in Class 4.

Index�Supported parameter�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4AK4 [a8 a 1120]�Flow control confirmation�13.9.4 c)�O�M�Y�Y��Use of the Subsequence Number Parameter in the Acknowledgement TPDU

Note.— According to ISO, if an implementation can reduce credit and does so in the manner outlined in ISO 8073 12.2.3.8.2 then subsequence number in AK is mandatory.

 Index�Supported parameters�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4AK5 [a8 a 1130]�Subsequence number�13.9.4. b)�O�ATN8:M�Y�Y��

Use of the Selective Acknowledgement Parameter in the Acknowledgement TPDU

Index�Supported parameter�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4AK6 [a8 a 1140]�Selective acknowledgement parameters�13.9.4. d)�T4F31:O�T4F31:O�N�N��

Optional Parameters for an Error TPDU

Index�Supported parameter�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��I4ER3 [a8 a 1150]�Invalid TPDU�13.12.4 a)�O�O�N�N���Supported parameters for received TPDUs

Note.— ISO 8073 requires implementations to be capable of receiving and processing all possible parameters for all possible TPDUs, depending upon the class and optional functions implemented.

TPDUs in Class 4 (C4L::)

Note.— According to ISO, if use of checksum has been selected then it is mandatory to process a checksum parameter in the following TPDUs:

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�TPDU�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��R4CCch [a8 a 1160]�CC TPDU�13.4.4�M�M�Y�Y��R4DRch [a8 a 1170]�DR TPDU�13.5.4 b)�M�M�Y�Y��R4DCch [a8 a 1180]�DC TPDU�13.6.4�M�M�Y�Y��R4DTch [a8 a 1190]�DT TPDU�13.7.4�M�M�Y�Y��R4EDch [a8 a 1200]�ED TPDU�13.8.4�M�M�Y�Y��R4AKch [a8 a 1210]�AK TPDU�13.9.4 a)�M�M�Y�Y��R4EAch [a8 a 1220]�EA TPDU�13.10.4�M�M�Y�Y��R4ERch [a8 a 1230]�ER TPDU�13.12.4 b)�M�M�Y�Y��

User Data in Issued TPDUs

Class 4 (C4 or C4L::)

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�User Data�ISO/IEC 8073 References�ISO Status �CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��D4ICR [a8 a 1240]�User data of up to 32 octets in a CR with preferred class 4�13.3.5�M�M�Y�Y��D4ICC [a8 a 1250]�User data of up to 32 octets in a CC�13.4.5�M�M�Y�Y��D4IDR [a8 a 1260]�User data of up to 64 octets in a DR�13.5.5�M�M�Y�Y��

�User Data in Received TPDUs

The transport layer shall be able to receive the following:

Index�User Data�ISO/IEC 8073 References�ISO Status�	CNS/ATM-1 Package Support�	ATNSI Ground ESs Support�	ATNSI Airborne ESs Support��DRCC [a8 a 1270]�32 octets of user data in a CC TPDU�13.4.5�IR1:M�IR1:M�Y�Y��DRDR [a8 a 1280]�64 octets of user data in a DR TPDU�13.5.5�IR1:M�IR1:M�Y�Y��DRCR [a8 a 1290]�32 octets of user data in a CR TPDU�13.3.5�IR2:M�IR2:M�Y�Y��

Negotiation 

Note.— If an option is not returned in the CC, it is considered to have been refused. This allows compatible negotiation between versions of the ISO 8073 transport protocol [a8 n 0057]

Class Negotiation - Initiator

Index�Feature�ISO/IEC 8073 References�CNS/ATM-1 Package Supported Value�ATNSI Ground ESs Supported Value�ATNSI Airborne ESs Supported Value��NC [a8 a 1300]�The preferred class in the CR TPDU may contain any of the classes supported by the implementation�6.5.5 j)�Class 4�Class 4�Class 4��Note 1.- Negotiation of other protocol classes is out of scope.  If this is the only profile supported then it is not possible to negotiate any other protocol class. [a8 n 0058] 

Note 2.— The table below specifies valid alternative classes

Index�Preferred class�ISO/IEC 8073 References�ISO Allowed values�CNS/ATM-1 Package Supported values�ATNSI Ground ESs Supported values�ATNSI Airborne ESs Supported values��NAC5 [a8 a 1310]�Class 4 over CLNS�6.5.5 j)�None�None�None�None��NAC5::  Note.— The class cannot be negotiated since Class 4 is the only class allowed over CLNS.

� [a8 n 0059] 

Class negotiation - responder side

Index�Preferred class�ISO/IEC 8073 References�ISO Allowed responses�CNS/ATM-1 Package Supported values�ATNSI Ground ESs Supported values�ATNSI Airborne ESs Supported values��RC4 [a8 a 1320]�What classes can you respond with if CR proposes only class 4?�6.5.4 j) Table 3�2,4 or connection refused depending on classes supported�4�4�4��RC4a [a8 a 1330]�What classes can you respond with if CR proposes class 4 as preferred class and the alternative class parameter is present?�6.5.4 j) Table 3�0,1,2,3,4 or connection refused depending on classes supported and coding of alternative class�4�4�4��Note.— This table does not preclude connection refusal for other reasons [a8 n 0060].

TPDU Size Negotiation

Index�TPDU size�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��TS1 [a8 a 1340]�If maximum TPDU size is proposed in a CR TPDU then the initiator shall support all TPDU sizes from 128 octets to the maximum proposed, as defined in ISO 8073�14.6 e)�I4CR9:M�I4CR9:M�Y�Y��TS2 [a8 a 1350]�If the preferred maximum TPDU size parameter is used in a CR TPDU then the initiator shall support all TPDU sizes, except 0, that are multiples of 128 octets up to the preferred maximum proposed�14.6 e)�I4CR18:M�I4CR18:M�N�N��

Index�TPDU size�ISO/IEC 8073 References�ISO Allowed values�CNS/ATM-1 Package Supported values�ATNSI Ground ESs Supported values�ATNSI Airborne ESs Supported values��TS3 [a8 a 1370]�What is the largest value of the preferred maximum TPDU size parameter in a CR TPDU?�14.6 e)�any multiple of 128 octets�any multiple of 128 octets �N/A�N/A��TS4 [a8 a 1380]�What is the largest value of the preferred maximum TPDU size parameter in a CC TPDU?�14.6 e)�any multiple of 128 octets�any multiple of 128 octets�N/A�N/A��

�Index�TPDU size�ISO/IEC 8073 References�Allowed Values�CNS/ATM-1 Package Supported Values�ATNSI Ground ESs Supported Values�ATNSI Airborne ESs Supported Values��T4S1 [a8 a 1390]�What is the largest value of the maximum TPDU size parameter in a CR TPDU with preferred class 4?�14.6 e)�One of 128, 256, 512, 1024, 2048, 4096, 8192�One of 128, 256, 512, 1024, 2048, 4096, 8192�One of 128, 256, 512, 1024

(configurable)�One of 128, 256, 512, 1024

(configurable)��T4S2 [a8 a 1400]�What is the largest value of the maximum TPDU size parameter which may be sent in the CC TPDU when class 4 is selected?�14.6 e)�128, 256, 512, 1024, 2048, 4096, 8192�128, 256, 512, 1024, 2048, 4096, 8192 �128, 256, 512, 1024

(configurable)�128, 256, 512, 1024

(configurable)���Use of Extended Format.

Index�Extended format�ISO/IEC 8073 References�ISO Allowed Values�CNS/ATM-1 Package Supported Value�ATNSI Ground ESs Supported Value�ATNSI Airborne ESs Supported Value��NEF3 [a8 a 1410]�What formats can you propose in the CR TPDU in class 4?�6.5.5 n)�normal, extended�normal,

extended�normal,

extended�normal,

extended��NEF6 [a8 a 1420]�What formats can you select in CC when extended has been proposed in CR in class 4?�6.5.5 n)�normal, extended�normal,

extended�normal,

extended�normal,

extended��Expedited data Transport service

The  ATNSI ATN ESs COTP shall implement the feature marked “Y” in the table.

Index�Expedited data�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Supported values�ATNSI Ground ESs Supported values�ATNSI Airborne ESs Supported values��TED1 [a8 a 1430]�Is the expedited data indication supported in CR and CC TPDU?�6.5.5 r)�M�MO�Y�Y��Non-use of Checksum (C4L and T4F29::).  

Index�Non-use of checksum�ISO/IEC 8073 References�ISO Allowed  Values�CNS/ATM-1 Package Supported Values�ATNSI Ground ESs Supported Values�ATNSI Airborne ESs Supported Values��NUC1 [a8 a 1440]�What proposals can you make in the CR?�6.5.5 p)�non-use, use�non-use, use�non-use, use�non-use, use��NUC2 [a8 a 1450]�What proposals can you make in CC when non-use of checksum has been proposed in CR?�6.5.5 p)�non-use, use�non-use, use�non-use, use�non-use, use��NUC2:: Note.— The term ”non-use” means that the transport layer may respond accepting non-use of checksum. A transport layer may also respond with use of checksum if non-use has been proposed.

 NUC2:: Recommendation.— The transport layer should accept non-use of checksum when proposed in a CR TPDU [a8 r 0080].

�Use of selective acknowledgement

Index�Selective Acknowledgement�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��USA1 [a8 a 1460]�Is use of selective acknowledgement proposed in CR TPDUs ?�6.5.5 s)�O�ATN6:M�N�N��USA2 [a8 a 1470]�Is use of selective acknowledgement selected in a CC when it has been proposed in a CR ?�6.5.5 s)�O�ATN6:M�N�N��

Use of Request Acknowledgement

Index�Request of Acknowledgement�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��ROA1 [a8 a 1480]�Is use of request of acknowledgement proposed in CR TPDUs ?�6.5.5 t)�O�ATN7:M�N�N��ROA2 [a8 a 1490]�Is use of request of acknowledgement selected in a CC when it has been proposed in a CR ?�6.5.5 t)�O�ATN7:M�N�N��

Error Handling

Note.— Using Class 4 over CLNS, a TPDU with an invalid checksum will be discarded.

Action on Detection of a Protocol Error

Index�Item�ISO/IEC 8073���Values�����References�ISO Allowed�CNS/ATM-1 Package Supported�ATNSI Ground 

ESs Supported�ATNSI Airborne ESs Supported��PE4L [a8 a 1500]�Class 4 over CLNS�6.22.2�ER, DR, Discard�ER, DR, Discard�DR, Discard�DR, Discard��PE0-PE3:: Note.— N/A

PE4L::  Note.— The choice of action (DR, Discard) is an implementation choice and may depend on the type of error encountered [a8 n 0130].

�Actions on receipt of an invalid or undefined parameter in a CR TPDU

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�Event�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��RR1 [a8 a 1510]�A parameter not defined in ISO 8073 shall be ignored�13.2.3�M�M�Y�Y��RR2 [a8 a 1520]�An invalid value in the alternative protocol class parameter shall be treated as a protocol error�13.2.3�M�M�Y�Y��RR3 [a8 a 1530]�An invalid value in the class and option parameter shall be treated as a protocol error�13.2.3�M�M�Y�Y��RR4 [a8 a 1540]�On receipt of the additional option selection parameter bits 8 to 7, and bits 6 to 1 if not meaningful for the proposed class, shall be ignored�13.3.4 g)�M�M�Y�Y��RR6 [a8 a 1550]�On receipt of the class option parameter bits 4 to 1 if not meaningful for the proposed class shall be ignored�13.3.3 h)�M�M�Y�Y��

Index�Event�ISO/IEC 8073���Value�����Reference�ISO Allowed�CNS/ATM-1 Package Supported�ATNSI Ground ESs Supported�ATNSI Airborne ESs Supported��RR7 [a8 a 1560]�A parameter defined in  ISO 8073 (other than those covered above) and having an invalid value�13.2.3�Ignore, Protocol Error�Ignore, Protocol Error�Ignore, Protocol Error�Ignore, Protocol Error��RR7::  Note.— The choice of action (Ignore, Protocol error) is an implementation choice and may depend on the type of error encountered [a8 n 0140].

�Actions on receipt of an invalid or undefined parameter in a TPDU other than a CR TPDU

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index�Event�ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��U11 [a8 a 1570]�A parameter not defined in ISO 8073 shall be treated as a protocol error�13.2.3�M�M�Y�Y��U12 [a8 a 1580]�A parameter which has an invalid value as defined in ISO 8073 shall be treated as a protocol error�13.2.3�M�M�Y�Y��U13 (class 4 only) [a8 a 1590]�A TPDU received with a checksum which does not satisfy the defined formula shall be discarded�6.17.3�M�M�Y�Y��

Class 4 Timers and Protocol Parameters

The  ATNSI ATN ESS COTP shall implement the features marked “Y” in the table.

Index��ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��TA1 [a8 a 1600]�T1 (Local Retransmission)�12.2.1.1.4�M�M�Y�Y��TA2 [a8 a 1610]�N (Maximum Transmission)�12.2.1�M�M�Y�Y��TA3 [a8 a 1620]�IL (Inactivity Time)�12.2.1.1.7�M�M�Y�Y��TA4 [a8 a 1630]�W (Window Update)�12.2.1�M�M�Y�Y��TA5 [a8 a 1640]�L (Frozen Reference Time)�12.2.1.1.6�M�M�Y�Y��

���Index��ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��ATN-TA1 [a8 a 1650]�R (Persistence)�12.2.1.1.5�O�O�Y�Y��ATN-TA2 [a8 a 1660]�MLR (NSDU Lifetime)�12.2.1.1.1�O�O�Y�Y��ATN-TA3 [a8 a 1670]�MRL (NSDU Lifetime)�12.2.1.1.1�O�O�Y�Y��ATN-TA4 [a8 a 1680]�ELR (Maximum Transmission Delay)�12.2.1.1.2�O�O�Y�Y��ATN-TA5 [a8 a 1690]�]ERL (Maximum Transmission Delay)�12.2.1.1.2�O�O�Y�Y��ATN-TA6 [a8 a 1700]�AL (Acknowledgement Time)�12.2.1.1.3�O�ATN15:M�Y�Y��ATN-TA7 [a8 a 1710]�AR (Acknowledgement Time)�12.2.1.1.3�O�ATN15:M�Y�Y��ATN-TA8 [a8 a 1720]�IR (Inactivity Time)�12.2.1.1.7�O�ATN17:M�Y�Y��

�

Note. — According to ISO, the following applies to an Implementation Under Test (IUT):

Index��ISO/IEC 8073 References�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��OT9 [a8 a 1730]�Does IUT support optional timer TS2 when operating in class 4?�6.22.2.3�O�O�N�N��Note. -- This timer is used to control the behaviour of the tansport protocol machine when dealing with ER TPDUs.

�ATNSI ESs ConnectionLess Transport Protocol PICSs

ConnectionLess Mode Transport Protocol Overview

ATNSI ATN ESs shall implement the ISO 8602 transport protocol in order to provide CL communications over the ATN internetwork [a8 t 0080].

ConnectionLess Mode Transport Protocol PICSs

Note.- The requirements for the CLTP are provided in the form of an ATN Protocol Implementation Conformance Statement (PICS).  The PICSs  has been prepared using the ATN Protocol Requirements Lists (PRLs) as  provided in Part V of the CNS/ATM-1 Package SARPs.



The ATNSI ATN ESs CLTP shall implement the features marked "Y" in the table.

Item�Protocol Function Support�ISO 8602 Clause�ISO Status�CNS/ATM-1 Package Support�ATNSI Ground ESs Support�ATNSI Airborne ESs Support��NS [a8 a 1740]�Network service selection�5.3.2.2�M�M�Y�Y��AM [a8 a 1750]�Address mapping�5.3.2.3�M�M�Y�Y���PDU Support�������UD1 [a8 a 1760]�Unitdata PDU supported on transmission�6.1.3�M�M�Y�Y��UD2 [a8 a 1770]�Unitdata PDU supported on reception�6.1.3�M�M�Y�Y���Parameters of the Unitdata PDU on Transmission�������TpTc [a8 a 1780]�<t> TPDU UD Checksum�6.2.4.1�O�M�Y�Y��TpTs [a8 a 1790]�<t> TPDU UD Source Transport-Selector�6.2.4.1�M�M�Y�Y��TpTd [a8 a 1800]�<t> TPDU UD Destination Transport-Selector�6.2.4.1�M�M�Y�Y��TpTu [a8 a 1810]�<t> TPDU UD User Data�6.2.4.1�O�M�Y�Y���Parameters of the Unitdata PDU on Reception�������TpRc [a8 a 1820]�<r> TPDU UD Checksum�6.2.4.2�M�M�Y�Y��TpRs [a8 a 1830]�<r> TPDU UD Source Transport-Selector�6.2.4.2�M�M�Y�Y��TpRd [a8 a 1840]�<r> TPDU UD Destination Transport-Selector�6.2.4.2�M�M�Y�Y��TpRu [a8 a 1850]�<r> TPDU UD User Data�6.2.4.2�M�M�Y�Y���Service Support�������CL [a8 a 1860]� Connectionless Mode Network Service�6.2�M�M�Y�Y��
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