Guidance to Subnetwork Implementors





Guidance to AMSS subnetwork





	 Background


	Satellite Data-3 mode is essentially the fully ISO OSI compliant system, complete with network layer and its interfaces. Data-3 defines only the satellite subnetwork functions.  The existence of the network-layer interface, however, does not guarantee the presence on an aircraft, or at a GES, of ATN routing facilities. On the other hand, the Data-3 level is fully able to support those facilities.


	 Satellite Subnetwork Layer


	In accordance with ICAO AMSS SARPs (§ 4.7.1) the satellite subnetwork provides connection-oriented packet data service by establishing subnetwork connection between subnetwork service (SNS) users.





	The packet data interface allows AMSS to function as the satellite subnetwork of the ATN. The satellite subnetwork transfers data packets from air to ground and from ground to air. Packet data transfers are provided in the form of connection-mode service, using ISO 8208 as a subnetwork access protocol.





ISO 8208 Interworking Function





	Introduction


	The Satellite SubNetwork Layer (SSNL) in the AES and GES provides connection oriented packet-mode data service by establishing SubNetwork Connections (SNCs) between SubNetwork Service (SNS) Users.


	Module 1 of the Inmarsat Aeronautical System Definition Manual specifies the procedures, formats and supported quality of services at the SubNetwork level (layer 3 of the OSI model) for the provision of packet-mode data services. Operation is described in terms of the Satellite SubNetwork Dependent (SSND) sub-layer peer-to-peer protocol and an abstract SubNetwork Service User Interface. An SSND sub-layer entity communicates across the satellite subnetwork with its peer entity by exchanging SubNetwork Protocol Data Units (SNPDUs).


	Access to the Satellite SubNetwork is normally provided by the SubNetwork Access (SNAc) function. ISO 8208, second edition, is the recommended International Standard to be used as SubNetwork Access Protocol (SNAcP) between the AES or the GES and an attached DTE (or Aeronautical Telecommunication Network (ATN) router), exchanging ISO 8208 Packets. The SNAc function performs the ISO 8208 DCE protocol function in the AES and the GES.


	When operation is with a DTE operating in conformance with ISO 8208, communication is provided between SNAc and SSND sub-layer entities by means of an ISO 8208 Interworking Function (IWF).


	The operation of the IWF with the SSND layer is described in this Appendix in terms of the subnetwork service primitives and parameters.


	The operation of the IWF with the SNAc sub-layer is described in this Appendix in terms of ISO 8208 packets and fields.





		Architecture





	Figure [8.1] depicts the Satellite SubNetwork Dependent (SSND), Satellite SubNetwork InterWorking and the SubNetwork Access (SNAc) functions of the Satellite SubNetwork Layer (SSNL) in both the AES and the GES.


�


	Each SSND function contains one or more SSND entities, one for each pair of AES and GES communicating with each other. Each entity communicates with its peer SSND entity using the SSND Protocol (SSNDP).





�
	Each SNAc function contains one or more ISO 8208 DCE entities, one for each DCE/DTE interface. Each ISO 8208 DCE entity communicates with the peer ISO 8208 DTE entity in the attached DTE using the ISO 8208 protocol.


	The IWF performs the necessary harmonization functions between the SSND and the SNAc functions. It contains one single entity.


	The following sections specify the interworking between, and conversion of, packets and SN primitives at the SNAc and SSND layer interfaces.


	The relationship between packets/fields, satellite SubNetwork service primitives/parameters is shown in Table [1].





	Logical Channels





	To enable simultaneous Virtual Calls, logical channels are used. Each VC is assigned a Logical Channel Identifier between an ISO 8208 DTE entity and its peer ISO 8208 DCE entity, and a Logical Channel Number between two peer SSND sub- layer entities.


	The IWF uses SN-Request Numbers (IWF/SSND interface) and Request Numbers (IWF/SNAc interface) to identify a VC in the process of being established, allowing multiple VCs to be set-up simultaneously between DCE entities and SSND entities in each direction. A newly allocated SN-Request Number or Request Number must not be equal to the previous most recently de-allocated SN-Request Number or Request Number.





	Packet Construction Rules


NOTE: 	When a constructed packet incorporates at least one of the following Facility fields: - Calling Address Extension; - Called Address Extension; - Minimum Throughput Class Negotiation (MTCN); - End-to-End Transit Delay Negotiation (EETDN); - Expedited Data Negotiation; or - Priority; these must be encoded after other facility requests and be preceded by a Facility Marker, consisting of two octets (000F).


	Unless otherwise specified in the following sections, SN-Primitive parameters are mapped transparently to Packet fields.


	DTE addresses


	The IWF regenerates the Calling/Called DTE Address for encoding in the CALL CONNECTED packet, from the corresponding CALL REQUEST packet.


	Bit 7 in the GFI of Call Setup Packets





NOTE:	When Receipt Confirmation service has been subscribed to, mapping of the D-bit of the last DATA packet in an MBS from the Confirmation Request parameter in SN-DATA indication primitive is defined in Section 4.4.2.2 above.





	Bit 7 of octet 1 in the GFI of ISO 8208 call setup packets is mapped from the Receipt Confirmation Selection parameter of SN-CONNECT primitives.





	If the Satellite SubNetwork Layer supports the Receipt Confirmation service, when the IWF receives either an SN-CONNECT indication primitive or an SN-CONNECT confirm primitive with the Receipt Confirmation Selection parameter indicating "use (respectively, no use) of Receipt Confirmation", the IWF sets bit 7 of the GFI in the corresponding packet (i.e. INCOMING CALL or CALL CONNECTED packet) to 1 (respectively, 0). Otherwise, the IWF sets bit 7 of the GFI in the corresponding INCOMING CALL packet to 0.





Expedited Data Negotiation


	The Expedited Data Negotiation (EDN) Facility of the ISO 8208 INCOMING CALL/CALL CONNECTED Packet is mapped from the Expedited Data Selection parameter of the corresponding SN-CONNECT primitive.





	When the IWF receives either an SN-CONNECT indication primitive or an SN-CONNECT confirm primitive with the Expedited Data Selection parameter indicating "use (respectively, no use) of Expedited Data", it encodes the EDN Facility in the corresponding packet (i.e. INCOMING CALL or CALL CONNECTED packet) to indicate use (respectively, no use) of expedited data. If the expedited Data Selection parameter indicates "no use of Expedited Data", the IWF may omit the EDN Facility from the corresponding packet.





TCN and MTCN


The Throughput Class Negotiation (TCN) Facility and the Minimum Throughput Class Negotiation (MTCN) Facility of the ISO 8208 call set-up packets are mapped from both Throughput QOS parameters of SN-CONNECT primitives. The specific mapping is given in the following table.


Primitive			Sub-parameter		Packet			Facility


SN-CONNECT indication		Available		INCOMING CALL	TCN


SN-CONNECT indication		Lowest Quality


				Acceptable (LQA)	INCOMING CALL	MTCN


SN-CONNECT confirm		Selected			CALL CONNECTED	TCN








Call/Called and Clear User Data


	SNS-User data is transparently transferred from the parameter of the SN-CONNECT indication primitive to the Call User Data Field of the ISO 8208 INCOMING CALL packet.





	SNS-User data is transparently transferred from the parameter of the SN-CONNECT confirm primitive (respectively, SN-DISCONNECT indication primitive) to the Called (respectively, Clear) User Data Field of the ISO 8208 CALL CONNECTED packet (respectively, CLEAR INDICATION packet).





Mapping of Originator/Reason parameters to Cause/Diagnostic fields





	Originator/Reason parameters are transferred transparently to Cause/Diagnostic fields for VC reset and release, except that if the Originator value indicates a cause of "SSND local link error", then the IWF shall encode a Cause of "network congestion" instead.





	Fast Select


	The fast select facility of the ISO 8208 INCOMING CALL packet is mapped from the Fast Select parameter of the SN-CONNECT indication primitive.


	When the IWF receives an SN-CONNECT indication primitive with the Fast Select Control parameter absent, it encodes the fast select facility in the corresponding INCOMING CALL packet to indicate "Fast Select requested with no restriction on response".


	When the IWF receives an SN-CONNECT indication primitive with a Fast Select Control parameter value of "fast select with restriction on response, it encodes the fast select facility field to have a value of "Fast Select requested with restriction on response".


	When the IWF receives an SN-CONNECT indication primitive with a Fast Select Control parameter value of "no fast select", the fast select facility field is not encoded in the INCOMING CALL packet.





Priority


	The Priority facility of the ISO 8208 INCOMING CALL/CALL CONNECTED packet is mapped from the Priority parameter of the corresponding SN-CONNECT primitive.


	If the parameter is present, then the IWF should encode a Priority Facility with a Facility Parameter Field of length 1. The Priority parameter value should be placed into the one-octet Facility Parameter field. If the Priority parameter is absent from the SN-CONNECT primitive, then the Priority facility should be omitted from the corresponding packet.





Data Qualifier


	The Qualifier ('Q')-bit of the ISO 8208 DATA INDICATION packet is mapped from the Data Qualifier parameter of the corresponding SN-DATA indication primitive.


	If the parameter is absent, then the Q-bit is cleared in all DATA packets of the associated M-bit sequence. If present, the Q-bit is set in all the associated packets.








TABLE 1:	Relationships between SN-Primitives/Parameters and Packets/Fields





ISO 8208 packets�
SN-Service primitives�
�
Packet type�
Parameters�
Primitive type�
Parameters�
�
RESTART REQUEST �
 Restarting cause/ diagnostic code Field �
SN-DISCONNECT request (Multiple)�
 LCN 


 Originator/Reason�
�
CALL REQUEST �
- LCI


- Calling/Called DTE Address Field


- Calling/Called Add Extension Facility


- General Format Identifier 1


- Expedited Data Negotiation Facility


- TCN, MTCN, TDSAI, EETDN Facilities


- Call User Data Field - Fast Select Facility


- Priority Facility�
SN-CONNECT request�
- SN-Request No


- Calling/Called address


- Receipt Confirmation Selection


- Expedited Data Selection


- Quality Of Service Parameter Set 2


- SNS User Data


- Fast Select Control


- Priority�
�
INCOMING CALL�
- Request No.


- Calling/Called DTE Address Field


- Calling/Called Add Extension Facility


- General Format Identifier 1


- Expedited Data Negotiation Facility


- TCN, MTCN, TDSAI, EETDN Facilities


- Call User Data Field - Fast Select Facility


- Priority Facility �
SN-CONNECT indication�
- LCN


- Calling/Called address


- Receipt Confirmation Selection


- Expedited Data Selection


- Quality Of Service Parameter Set 2


- SNS User Data


- Fast Select Control


- Priority�
�



Notes:


	1	Bit 7 of octet 1 of the GFI in call setup packets is used to negotiate the overall availability of the D-bit in support of the Receipt Confirmation Service. As such, this bit has no specific field name as defined in ISO 8208.


	2	The set of QOS parameters that are conveyed during SNC Establishment Phase consists of three parameters:


	- The throughput for the direction of data transfer from Calling to Called SNS user;


	- The throughput for the direction of data transfer from Called to Calling SNS user;


	- The transit delay that applies to both directions of transfer.


TABLE 1: Relationships between SN-Primitives/Parameters and Packets/Fields 	(continued)





ISO 8208 packets�
SN-Service primitives�
�
Packet type�
Parameters�
Primitive type�
Parameters�
�
CALL ACCEPTED�
- LCI


- Request No.


- Calling/Called DTE Address Field


- Responding Address Extension Facility


- General Format Identifier 1


- Expedited Data Negotiation Facility


- TCN, EEDTN Facilities


Called User Data Field 3


- Priority�
SN-CONNECT response�
- LCN


- Responding Address


- Receipt Confirmation Selection


- Expedited Data Selection


- Quality Of Service Parameter Set 2


- SNS User Data


- Priority�
�
CALL CONNECTED�
- LCI


- Calling/Called DTE Address Field


- Responding Address Extension Facility


- General Format Identifier 1


- Expedited Data Negotiation Facility - TCN, TDSAI, EETDN Facilities


- Called User Data Field 3


- Priority�
SN-CONNECT confirm�
- LCN


- SN-Request No.


- Responding Address


- Receipt Confirmation Selection


- Expedited Data Selection


- Quality Of Service Parameter Set 2


- SNS User Data


- Priority�
�



Notes:





1	Bit 7 of octet 1 of the GFI in call setup packets is used to negotiate the overall availability of the D-bit in support of the Receipt Confirmation Service. As such, this bit has no specific field name as defined in ISO 8208.





2	The set of QOS parameters that are conveyed during SNC Establishment Phase consists of three parameters:





	- The throughput for the direction of data transfer from Calling to Called SNS user;


	- The throughput for the direction of data transfer from Called to Calling SNS user;


	- The transit delay that applies to both directions of transfer.





3	User Data can only be present in conjunction with the Fast Select Facility.


�
TABLE 1:	Relationships between SN-Primitives/Parameters and Packets/Fields 			(continued)





ISO 8208 packets�
SN-Service primitives�
�
Packet type�
Parameters�
Primitive type�
Parameters�
�
CLEAR REQUEST


CLEAR INDICATION�
- LCI


- Responding Address Extension Facility


- Clearing cause/ diagnostic code Field


- Clear User Data Field 3�
SN-DISCONNECT request,


SN-DISCONNECT indication�
- LCN


- Responding Address


- Originator/Reason


- SNS User Data�
�
DATA�
- LCI


- User Data, M-bit


- D-bit, P(S), Q-bit�
SN-DATA request,


SN-DATA indication�
- LCN


- SNS User Data


- Confirmation Request


- Data Qualifier�
�
DATA, RR, RNR�
- P(R)�
SN-DATA ACKNOWLEDGE request,


SN-DATA ACKNOWLEDGE indication�
- LCN�
�
INTERRUPT REQUEST,


INTERRUPT INDICATION�
- LCI


- Interrupt User Data�
SN-EXPEDITED DATA request,


SN-EXPEDITED DATA indication�
- LCN


- SNS User Data�
�
INTERRUPT CONFIRMATION�
- LCI�
SN-EXPEDITED DATA confirm,


SN-EXPEDITED DATA response�
- LCN�
�
RESET REQUEST,


RESET INDICATION�
- LCI


- Resetting cause/ diagnostic code Field�
SN-RESET request,


SN-RESET indication�
- LCN


- Originator/Reason�
�
RESET CONFIRMATION�
- LCI�
SN-RESET response,


SN-RESET confirm�
- LCN�
�



Notes:





3	User Data can only be present in conjunction with the Fast Select Facility.





Guidance to Mode S Subnetwork


	To be written.


Guidance to VDL Subnetwork


	To be written.


Guidance to others Subnetworks


	To be written.
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