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Introduction

This contribution is provided for information and reflects the current status of work on an the A2IP Interworking Function specification performed by the contributing parties.

It is essential to note, that this is a proposal of the contributing companies and does not reflect any ITU-T decision.

Draft New ITU-T Recommendation Q.A2IP-IWF

A2IP Interworking Function

(Munich/Ulm, May 2002)

1
Scope

This Recommendation describes one of the components of the A2IP Interworking Unit (IWU), the A2IP interworking function. The A2IP Interworking Unit consists of the following components:

· an A2IP signalling entity;

· an interworking function

· an AAL type 2 signalling entity; and

· two service access points (IWF-SAPA2, IWF-SAPIP).

This Recommendation is based on requirements defined in ITU-T Technical Report TRQ.AAL2IP.iw[xx] “Signalling Requirements for AAL type 2 to IP Interworking Capability Set 1” 
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FIGURE 1-1/Q.A2IP-IWF
Functional architecture of AAL type 2 - IP signalling interworking
2
References

2.1 Normative references

§2.1/Q.2630.2 draft applies

§2.1/Q.IPALCAP draft applies

Editorial Note: a combined reference list is required
2.2 Bibliography

Besides references listed in §2.2/Q.2630.2 and §2.2/Q.IPALCAP

[xx]
Delta-Specification Q.2630.2

[zz]
Q.IPALCAP

[yy]
AAL type 2 Delta-Specification

Editorial Note: a combined reference list is required
3
Definitions

Definitions as given in Q.2630.2 [], TRQ.AAL2IP.iw [xx], and Q.IPALCAP [zz] apply.

4
Abbreviations

Definitions as given in Q.2630.2 [], TRQ.AAL2IP.iw [xx], and Q.IPALCAP [zz] apply.

5
General framework of the A2IP interworking function

The A2IP interworking function provides the interworking between the AAL type 2 signalling entity and the A2IP signaling entity in order to establish, release and maintain A2IP end-to-end connections. Each of these signalling entities provides to the A2IP interworking function an A2IP interworking function service access point (IWF-SAP).

NOTE — Primitives over the IWF-SAPs are used for descriptive purpose only. They do not imply a specific implementation.
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NOTE 1— The signalling transport converter instances are outside the scope of this Recommendation and are described elsewhere [Q.2150.1, Q.2150.2, Q.2150.3 draft].

NOTE 2— The AAL type 2 signalling entity is outside the scope of this Recommendation and is described elsewhere [zz].

NOTE 3— The A2IP signaling entity is outside the scope of this Recommendation and is described elsewhere [yy].

FIGURE 5-1/Q.A2IP-IWF
A2IP Interworking Unit  reference architecture
5.1
Interface between the AAL type 2 signalling entity and the A2IP Interworking Function

5.1.1
Service provided by the AAL type 2 signalling entity

§5.1.1/[zz] applies

5.1.2
Primitives between AAL type 2 signalling entity and the A2IP interworking function

§5.1.2/[zz] applies

5.1.3
Parameters between AAL type 2 signalling entities and the A2IP interworking function

§5.1.3/[zz] applies

5.2
Interface between the A2IP signalling entity and the A2IP Interworking Function

5.2.1
Service provided by the A2IP signalling entity

§5.2.1/[yy] applies

5.2.2
Primitives between A2IP signalling entity and the A2IP interworking function

§5.2.2/[yy] applies

5.2.3 Parameters between A2IP signalling entities and the A2IP interworking function

§5.2.3/[zz] applies

6 
Forward and backward compatibility

§6/Q.2630.2 applies

7
Procedure of the A2IP Interworking Function

The A2IP Interworking Function controls the specifics of the interworking between AAL type 2 links and A2IP links. This covers especially the interworking of AAL type 2 signalling and A2IP signalling. Each signalling entity provides an IWF-SAP to interface with the A2IP interworking function. Primitives across these service access points are used to exchange information and to trigger activities in the respective functional units, i.e. the A2IP interworking function, the AAL type 2 signalling entity, and the A2IP signalling entity.

7.1
Connection Control

7.1.1
Successful A2IP connection set-up

7.1.1.1
A2IP Connection set-up initiated from AAL type 2 network

When the A2IP interworking function receives an ESTABLISH.Indication primitive from the AAL type 2 signalling entity, the following restrictions on the optionality of the parameters of the primitive apply:

· The Preferred Link Characteristics parameter shall only be present if the Modify Support for Link Characteristics parameter is present also;

· The Link Characteristics parameter shall be present if the Modify Support for Link Characteristics parameter is present also.

The A2IP interworking function allocates internal resources required for the new A2IP connection.

An ESTABLISH.Request primitive is sent to the A2IP signalling entity passing the Destination IP Service Endpoint Address. The following parameters are passed only if corresponding parameters were received in the ESTABLISH.Indication primitive or can be derived from received ones or can be retrieved from a database: The Link Characteristics, the Preferred Link Characteristics, the Modify Support for Link Characteristics, the Served User Generated Reference, the Served User Transport, the IP Quality of Service value and the Test Connection Indicator. Table 7-1/Q.A2IP-IWF shows the connection and mapping of received and passed parameters:

Table 7-1/Q.A2IP-IWF

ESTABLISH.Indication (AAL2) ->  A2IP Interworking Function -> ESTABLISH.Request (A2IP)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	DA2EA
	M
	Unchanged
	DA2IPEA
	M

	LC
	O
	a) Bit rate fields: unchanged

b) SDU size

If SSISU not present:
CPS-SDU size fields are mapped unchanged to SDU size fields

If SSISU present:
CPS-SDU size fields are ignored and the values from SSISU are taken without modification
	IPLC
	O

	PLC
	O
	Nodal function should send this parameter only if received and if support for modification is provided

a) Bit rate fields: unchanged

b) SDU size

If SSISU not present:
CPS-SDU size fields are mapped unchanged to SDU size fields

If SSISU present:
CPS-SDU size fields are ignored and the values from SSISU are taken without modification
	PIPLC
	O

	MSLC
	O
	Unchanged (nodal function should not send MSLC if support for modification is not provided)
	MSIPLC
	O

	SSISU
	O
	See LC and PLC
	
	

	SUGR
	O
	Unchanged
	SUGR
	O

	SUT
	O
	Unchanged
	SUT
	O

	TCI
	O
	Unchanged
	TCI
	O

	PT
	O
	
	
	

	
	
	Derived from PT and / or administrative settings
	QoS
	O


After receiving an ESTABLISH.Confirm primitive from the A2IP signalling entity indicating the successful A2IP link setup, an ESTABLISH.Response primitive is sent to the AAL type 2 signalling entity. If a Modify Support for Link Characteristics parameter was received from the A2IP signalling entity, a Modify Support for Link Characteristics parameter shall be included in the ESTABLISH.Response primitive according to Table 7-2/Q.A2IP-IWF.

Table 7-2/Q.A2IP-IWF

ESTABLISH.Confirm (A2IP) ->  A2IP Interworking Function -> ESTABLISH.Response (AAL2)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	MSIPLC
	O
	Unchanged
	MSLC
	O


8.1.1.2 A2IP Connection set-up initiated from IP network

When the A2IP interworking function receives an ESTABLISH.Indication primitive from the A2IP signalling entity, the following restrictions on the optionality of the parameters of the primitive apply:

· The Preferred Link Characteristics parameter shall only be present if the Modify Support for Link Characteristics parameter is present also;

· The Link Characteristics parameter shall be present if the Modify Support for Link Characteristics parameter is present also.

The A2IP interworking function allocates internal resources required for the new A2IP connection.

An ESTABLISH.Request primitive is sent to the AAL type 2 signalling entity passing the Destination AAL type 2 Service Endpoint Address. The following parameters are passed only if corresponding parameters were received in the ESTABLISH.Indication primitive or can be derived from received ones or can be retrieved from a database: The Link Characteristics, the Preferred Link Characteristics, the Modify Support for Link Characteristics, the Served User Generated Reference, the Served User Transport, SSCS information (SAR unassured), the Path Type, and the Test Connection Indicator. Table 7-3/Q.A2IP-IWF shows the connection and mapping of received and passed parameters:

Table 7-3/Q.A2IP-IWF

ESTABLISH.Indication (A2IP) ->  A2IP Interworking Function -> ESTABLISH.Request (AAL2)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	DA2IPEA
	M
	Unchanged
	DA2EA
	M

	IPLC
	O
	a) Bit rate fields: unchanged

b) CPS-SDU size

If max IP SDU sizes less or equal 45:
 IP SDU size fields are mapped unchanged to CPS-SDU size fields

If max IP SDU size(s) bigger than 45: 
- set max CPS-SDU size to 45
- set avg CPS-SDU size to 45
	LC
	O

	PIPLC
	O
	Nodal function should send this parameter only if received and if support for modification is provided

a) Bit rate fields: unchanged

b) CPS-SDU size

If max PIP SDU size(s) less or equal 45:
 IP SDU size fields are mapped unchanged to CPS-SDU size fields

If max PIP SDU size(s) bigger than 45: 
- set max P_CPS-SDU size to 45
- set avg P_CPS-SDU size to 45
	PLC
	O

	MSIPLC
	O
	Unchanged? (nodal function should not send MSLC if support for modification is not provided)
	MSLC
	O

	
	
	The higher values of max IP SDU sizes and max PIP SDU sizes (separately evaluated for forward and backward) are copied into SSISU parameter, if any of these values is higher than 45
	SSISU
	

	SUGR
	O
	Unchanged
	SUGR
	O

	SUT
	O
	Unchanged
	SUT
	O

	TCI
	O
	Unchanged
	TCI
	O

	
	
	Derived from QoS and / or administrative setting
	PT
	O

	QoS
	O
	
	
	


After receiving an ESTABLISH.Confirm primitive from the AAL type 2 signalling entity indicating the successful AAL type 2 link setup from the outgoing protocol entity instance, an ESTABLISH.Response primitive is sent to the A2IP signalling entity. If a Modify Support for Link Characteristics parameter was received from the AAL type 2 signalling entity, a Modify Support for Link Characteristics parameter shall be included in the ESTABLISH.Response primitive according to Table 7-4/Q.A2IP-IWF.

Table 7-4/Q.A2IP-IWF

ESTABLISH.Confirm (A2IP) ->  A2IP Interworking Function -> ESTABLISH.Response (AAL2)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	MSIPLC
	O
	Unchanged
	MSLC
	O


7.1.2
Unsuccessful/abnormal A2IP connection set up

7.1.2.1 A2IP Connection set-up initiated from AAL type 2 network

If the allocation of internal resources fails for the through-connection of the requested A2IP connection, the A2IP interworking function sends a RELEASE.Request primitive to the AAL type 2 signalling entity with cause “Switching Equipment Congestion”.

If the A2IP interworking function receives a RELEASE.Confirm primitive from the A2IP signalling entity in response to the previous A2IP connection set-up request, it sends a RELEASE. Request primitive to the AAL type 2 signalling entity with the cause as received from the A2IP signalling entity:

Table 7-5/Q.A2IP-IWF

RELEASE.Confirm (A2IP) ->  A2IP Interworking Function -> RELEASE.Request (AAL2)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	
	unchanged
	Cause
	


7.1.2.2 A2IP Connection set-up initiated from IP network

If the allocation of internal resources fails for the through-connection of the requested A2IP connection, the A2IP interworking function sends a RELEASE.Request primitive to the A2IP signalling entity with cause “Switching Equipment Congestion”.

If the A2IP interworking function receives a RELEASE.Confirm primitive from the AAL type 2 signalling entity in response to the previous A2IP connection set-up request, it sends a RELEASE. Request primitive to the AAL type 2 signalling entity with the cause as received from the A2IP signalling entity:

Table 7-5/Q.A2IP-IWF

RELEASE.Confirm (A2IP) ->  A2IP Interworking Function -> RELEASE.Request (AAL2)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	
	unchanged
	Cause
	


7.1.3
Normal connection release

7.1.3.1
Release initiated from the AAL type 2 network

When the A2IP interworking function receives a RELEASE.Indication primitive from the AAL type 2 signalling entity, it sends a RELEASE.Request primitive to the A2IP signalling entity with the cause value as received and releases all internal resources which it has previously allocated for the A2IP connection.

Table 7-6/Q.A2IP-IWF

RELEASE.Indication (AAL2) ->  A2IP Interworking Function -> RELEASE.Request (A2IP)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	O
	unchanged
	Cause
	O


7.1.3.2
Release initiated from the A2IP network

When the A2IP interworking function receives a RELEASE.Indication primitive from the A2IP signalling entity, it sends a RELEASE.Request primitive to the AAL type 2 signalling entity with the cause value as received and releases all internal resources which it has previously allocated for the A2IP connection.

Table 7-7/Q.A2IP-IWF

RELEASE.Indication (A2IP) ->  A2IP Interworking Function -> RELEASE.Request (AAL2)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	O
	unchanged
	Cause
	O


7.1.4
Abnormal connection release procedures

§8.2.1.4/Q.IPALCAP and §8.2.1.4/delta specification Q.2630.2 shall apply in conjunction with mechanisms specified in 7.1.3.

7.1.5
Successful A2IP connection modification

7.1.5.1 Modification initiated from the AAL type 2 network

When the A2IP interworking function receives a MODIFY.Indication primitive from the AAL type 2 signalling entity, it reserves additional internal resources if required for the modified A2IP connection.

A MODIFY.Request primitive is sent to the A2IP signalling entity. Table 7-8/Q.A2IP-IWF shows the connection and mapping of received and passed parameters:

Table 7-8/Q.A2IP-IWF

MODIFY.Indication (AAL2) -> A2IP Interworking Function -> MODIFY.Request (A2IP)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	LC
	O
	a) Bit rate fields: unchanged

b) SDU size

If SSISU was not present in ESTABLISH.Indication or ESTABLISH.Request:
CPS-SDU size fields are mapped unchanged to SDU size fields

If SSISU was present:
CPS-SDU size fields are ignored and the previous values from SSISU are taken without modification
	IPLC
	O


Upon reception of a MODIFY.Confirm primitive from the A2IP signalling entity, the A2IP interworking function allocates previously reserved additional internal resources or frees internal resources if these are not longer required for the modified A2IP connection. The A2IP interworking function sends a MODIFY.Response primitive to the AAL type 2 signalling entity according to Table 7-10/Q.A2IP-IWF:

Table 7-10/Q.A2IP-IWF

MODIFY.Confirm (A2IP) -> A2IP Interworking Function -> MODIFY.Response (AAL2)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	
	
	
	
	


7.1.5.2
Modification initiated from the IP network

When the A2IP interworking function receives a MODIFY.Indication primitive from the A2IP signalling entity, it reserves additional internal resources if required for the modified A2IP connection.

A MODIFY.Request primitive is sent to the AAL type 2 signalling entity. Table 7-9/Q.A2IP-IWF shows the connection and mapping of received and passed parameters:

Table 7-9/Q.A2IP-IWF

MODIFY.Indication (A2IP) ->  A2IP Interworking Function -> MODIFY.Request (AAL2)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	IPLC
	O
	a) Bit rate fields: unchanged

b) CPS-SDU size

If max IP SDU sizes less or equal 45:
 IP SDU size fields are mapped unchanged to CPS-SDU size fields

If max IP SDU size(s) bigger than 45 and SSISU was set in ESTABLISH.Indication or ESTABLISH.Request: 
- set max CPS-SDU size to 45
- set avg CPS-SDU size to 45

If max IP SDU size(s) bigger than 45 and SSISU was not set in ESTABLISH.Indication or ESTABLISH.Request: 
issue MODIFY-REJECT.Request (with cause = xxx) towards A2IP signalling entity, no action towards AAL2 signalling entity
	LC
	O


Upon reception of a MODIFY.Confirm primitive from the AAL type 2 signalling entity, the A2IP interworking function allocates previously reserved additional internal resources or frees internal resources if these are not longer required for the modified A2IP connection. The A2IP interworking function sends a MODIFY.Response primitive to the A2IP signalling entity according to Table 7-11/Q.A2IP-IWF:

Table 7-11/Q.A2IP-IWF

MODIFY.Confirm (AAL2) -> A2IP Interworking Function -> MODIFY.Response (A2IP)

	Parameter
	M / O
	Interworking
	Parameter
	M / O

	
	
	
	
	


7.1.6
Unsuccessful/abnormal A2IP connection modification

7.1.6.1
 Modification initiated from the AAL type 2 network

If the A2IP interworking function receives in response to a previous modification request a MODIFY-REJECT.Confirm primitive from the A2IP signalling entity, any additional internal resources are released if reserved by the A2IP interworking function. A MODIFY-REJECT.Request primitive is sent to the AAL type 2 signalling entity according to Table 7-12/Q.A2IP-IWF:

Table 7-12/Q.A2IP-IWF

MODIFY-REJECT.Confirm (AAL2) -> A2IP Interworking Function -> MODIFY-REJECT.Request (A2IP)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	
	unchanged
	Cause
	


If the A2IP interworking function fails to reserve additionally required internal resources, it sends a MODIFY-REJECT.Request primitive to the AAL type 2 signalling entity with cause “Resource unavailable, unspecified”.

If the A2IP interworking function receives in response to a previous modification request a RELEASE.Indication primitive from the A2IP signalling entity, all internal resources allocated by the A2IP interworking function are released. A RELEASE.Request primitive is sent to the AAL type 2 signalling entity according to Table 7-6/Q.A2IP-IWF.

7.1.6.2
Modification initiated from the IP network

If the A2IP interworking function receives in response to a previous modification request a MODIFY-REJECT.Confirm primitive from the AAL type 2 signalling entity, any additional internal resources are released if reserved by the A2IP interworking function. A MODIFY-REJECT.Request primitive is sent to the A2IP signalling entity according to Table 7-13/Q.A2IP-IWF:

Table 7-13/Q.A2IP-IWF

MODIFY-REJECT.Confirm (A2IP) -> A2IP Interworking Function -> MODIFY-REJECT.Request (AAL2)
	Parameter
	M / O
	Interworking
	Parameter
	M / O

	Cause
	
	unchanged
	Cause
	


If the A2IP interworking function fails to reserve additionally required internal resources, it sends a MODIFY-REJECT.Request primitive to the A2IP signalling entity with cause “Resource unavailable, unspecified”.

If the A2IP interworking function receives in response to a previous modification request a RELEASE.Indication primitive from the AAL type 2 signalling entity, all internal resources allocated by the A2IP interworking function are released. A RELEASE.Request primitive is sent to the A2IP signalling entity according to Table 7-7/Q.A2IP-IWF.

7.2.
Maintenance control

§7.2.1.2/Q.2630.2 applies with “AAL type 2 served user” replaced by “A2IP interworking function”.
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