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Introduction

This contribution is provided for information and reflects the current status of work on an the Q.2630 Delta specification required for the complete specification of an IWU.

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

Delta-Specification to Q.2630.2

AAL type 2 Signalling at the A2IP Interworking Unit

(Munich/Ulm, April 2002)

1
Scope

This Delta-Specification describes required changes to the AAL type 2 signalling entity that supports the dynamic establishment and release of individual AAL type 2 links as parts of A2IP connections in A2IP interworking units. It also describes the maintenance procedures, the framework of the protocol, and the interactions between an A2IP signalling protocol entity and:

· the interworking function

· a signalling transport converter; and

· layer management.

This Delta-Specification also describes the connection states, messages, parameters, timers, local, and peer-to-peer procedures used for the control of those links. The scope of this Delta-Specification is illustrated in Figure 1-1/Delta and in more detail in Figure 5-1/Delta. 

This Delta-Specfication is based on the 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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NOTE 1 – The highlighted AAL type 2 signalling with its Service Access Points (SAP) indicates the extent of definitions specified in this Delta-Specification.


FIGURE 1-1/Delta
Functional architecture of the A2IP interworking
2
References

Editor’s note: reference numbering requires alignment
Editor’s note: baseline document of TRQ.AAL2IP.iw can be found in GEN/11-49r1 of the Feb 2002 SG11 meeting in Geneva
2.1
Normative references

§2.1/Q.2630.2 applies

2.2
Bibliography

Besides references listed in §2.2/Q.2630.2 the following references are used:

[xx]
TRQ.AAL2IP.iw

[zz]
Q.IWF

3
Definitions

This Recommendation is based upon the concepts developed in ITU-T Recommendations X.200 [3] and X.210 [4].

In addition to the definitions given in §3 of Q.2630.2, the following definitions apply:

A2IP connection: The logical concatenation of one or more AAL type 2 links and A2IP links between an AAL type 2 service endpoint and an A2IP service endpoint. From the perspective of a Q.2630.1[15] and Q.2630.2[30] AAL type 2 service endpoint, an A2IP connection is seen as an AAL type 2 connection.

A2IP node: An A2IP service endpoint or an A2IP Interworking Unit.

A2IP interworking function: Functions residing in a A2IP interworking unit providing the bridge between an AAL type 2 signalling entity and an A2IP signalling entity.

A2IP Interworking Unit: Interworking unit providing the conversion from AAL type 2 bearer to IP bearer. The Interworking Unit terminates AAL type 2 links and A2IP links. There is no served user associated with an A2IP Interworking Unit.
A2IP service endpoint: A termination point of the IP part of an A2IP connection. There is an AAL type 2 served user associated with an A2IP service endpoint.

4
Abbreviations

In addition to abbreviations listed in §4/Q.2630.2 the following abbreviations are used

	A2IP
	AAL type 2 - IP

	IWF
	Interworking Function


5
General framework of the AAL type 2 signalling protocol in the A2IP interworking unit

The AAL type 2 signalling protocol provides the signalling capability to establish, release and maintain AAL type 2 point-to-point links as part of A2IP connections. These services are accessible via the A2IP interworking function service access point (IWF-SAP).

NOTE — Primitives over the IWF-SAP are used for descriptive purpose only. They do not imply a specific implementation.

The AAL type 2 signalling entity in the A2IP interworking unit

· provides the same set of services

· provides the same maintenance functionality

· shows the same functional structuring in nodal function and protocol entity (with incoming, outgoing, and maintenance protocol procedures)

· uses an identical GST-SAP

· provides the same handling of unrecognized information (forward compatibility mechanism)

as an AAL type 2 signalling entity in an AAL type 2 service endpoint.
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NOTE 1— In a A2IP interworking unit, a signalling transport converter instance is associated with each AAL type 2 signalling transport.

NOTE 2— The A2IP signalling entity is outside the scope of this Delta-Specification and described elsewhere [xx].

NOTE 3— The A2IP interworking function is outside the scope of this Delta-Specification and described elsewhere [zz].

NOTE 4— The functionality within the grey dashed line lies within the scope of this Delta-Specification.

FIGURE 5-1/Delta
AAL type 2 signalling protocol reference architecture in the A2IP Interworking Unit
Protocol Entities define the interactions between the A2IP interworking unit and an adjacent AAL type 2 node. AAL type 2 signalling messages are exchanged between peer protocol entities using the generic signalling transport service.

The outgoing protocol procedures provide the mechanism to initiate an AAL type 2 link request. The incoming protocol procedures are applied when a request for an AAL type 2 link / A2IP connection is received from a peer entity. Both of these procedures provide for the orderly release of an AAL type 2 link. The maintenance protocol procedures provide the mechanisms to align the status of the AAL type 2 resources at the A2IP interworking unit and adjacent AAL type 2 nodes and the procedures to block and unblock an AAL type 2 path.

The nodal function provides the bridge between the protocol entities and the A2IP interworking function, performs the AAL type 2 routing functionality, and keeps track of the AAL type 2 resources.

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

The AAL type 2 signalling entity provides the following services to the A2IP interworking function across the IWF-SAP:

· Establishment of AAL type 2 links as part of A2IP connections,

· Release of AAL type 2 links as part A2IP connections, and

· Modification of AAL type 2 link resources in support of A2IP connection resource modifications.

The AAL type 2 signalling protocol entity is independent of the A2IP interworking function.

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

The IWF-SAP primitives are used:

1)
by the A2IP interworking function to initiate establishment and release of AAL type 2 links; and

2)
by the AAL type 2 signalling entity to indicate an incoming AAL type 2 link and A2IP connection establishment to the A2IP interworking function and notifying the A2IP interworking function of the release of a connection.

3)
by the A2IP interworking function to originate or to reject an AAL type 2 link resource modification.

4)
by the AAL type 2 signalling entity to indicate a modification of the AAL type 2 link resource to the modification receiving A2IP interworking function and notify the modification originating A2IP interworking function of the successful or unsuccessful modification.

NOTE — When sending a primitive between the signalling protocol and its A2IP interworking function, the primitive needs to be associated with a particular A2IP link instance. The mechanism used for this binding is considered to be an implementation detail and therefore is outside the scope of this Recommendation.

The services are provided through the transfer of primitives which are summarized in Table 5-1/Delta, and are defined after the table.

The A2IP interworking function passes information in parameters in the primitives. Some of those parameters are manda​tory and some are optional; the appropriate usage of the parameters is described in § 8.

TABLE 5-1/Delta
Primitives and parameters exchanged between the AAL type 2 signalling entity and the A2IP interworking function
	Primitive
	Type

	Generic Name
	Request
	Indication
	Response
	Confirm

	ESTABLISH
	DA2EA, SUGR, SUT, TCI, MSLC, LC, PLC, SSCS, PT
	DA2EA, SUGR, SUT, TCI, MSLC, LC, PLC, SSCS, PT
	MSLC
	MSLC

	RELEASE
	Cause
	Cause
	Not defined
	Cause

	MODIFY
	LC
	LC 
	
	

	MODIFY-REJECT
	Cause
	Not defined
	Not defined
	Cause


a)
ESTABLISH.Request:

This primitive is used by the A2IP interworking function to initiate the establishment of a new AAL type 2 link, and optionally request the capability for subsequent modification to be performed on the requested link via MODIFY [h) through to m)], and MSLC or PLC parameters.

b)
ESTABLISH.Indication:

This primitive is used by the AAL type 2 signalling entity to indicate that an incoming AAL type 2 link has been successfully established, and optionally indicate that this link is capable of subsequent modification via MODIFY [h) through to m)], and MSLC or PLC.

c)
ESTABLISH.Confirm:

This primitive is used by the AAL type 2 signalling entity to indicate that the AAL type 2 link (which was previously requested by the A2IP interworking function) has successfully been established, and optionally indicate that the established link is capable of subsequent modification via MODIFY [h) through to m)], and MSLC, or PLC parameters.

d)
ESTABLISH.Response:

This primitive is used by the A2IP interworking function to indicate that an the outgoing part of the A2IP connection has been successfully established, and optionally indicate that this part is capable of subsequent modification via MODIFY [h) through to m)], and MSLC, or PLC parameters.

e)
RELEASE.Request:

This primitive is used by the A2IP interworking function to initiate clearing of an AAL type2 link.

f)
RELEASE.Indication:

This primitive is used by the AAL type 2 signalling entity to indicate that an AAL type 2 link has been released.

g)
RELEASE.Confirm:

This primitive is used as a negative acknowledgement for an ESTABLISH.request.

h)
MODIFY.Request:

This primitive is used by the A2IP interworking function to originate the modification of the AAL type 2 link resource.
i)
MODIFY.Indication: 

This primitive is used by the AAL type 2 signalling entity to indicate that the modification of the AAL type 2 link resource has been successfully performed.

j)
MODIFY.Response: 

This primitive is used by the A2IP interworking function to respond to the modification of the AAL type 2 link resource.

k)
MODIFY.Confirm:

This primitive is used by the AAL type 2 signalling entity to indicate that the AAL type 2 link resource modification (which was previously requested by the A2IP interworking function) has successfully been performed.

l)
MODIFY-REJECT.Request: 

This primitive is used by the A2IP interworking function for a negative acknowledgement of the AAL type 2 link resource modification (which was previously received from the AAL type 2 signalling entity).

m)
MODIFY-REJECT.Confirm: 

This primitive is used by the AAL type 2 signalling entity to indicate that the AAL type 2 link resource modification (which was previously requested by the A2IP interworking function) has been rejected.

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

§5.1.3/Q.2630.2 applies

5.2 Interface between the A2IP signalling entity and the generic signalling transport

§5.2/Q.2630.2 applies

5.3
Interface between the AAL type 2 signalling entity and layer management

§5.3/Q.2630.2 applies

6
Forward and backward compatibility

§6/Q.2630.2 applies

7
Format and coding of the AAL type 2 signalling protocol

§7/Q.2630.2 applies

8
Procedure of the AAL type 2 signalling protocol in the Interworking Unit

8.1
Compatibility

§8.1/Q.2630.2 applies

8.2
AAL type 2 Nodal functions for A2IP nodes with A2IP interworking function interaction

8.2.1
Link control 

8.2.1.1
Successful link set up 

8.2.1.1.1
 Actions at the originating A2IP interworking function

When the nodal function receives an ESTABLISH.request primitive from the A2IP interworking function, 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 nodal function analyses the routing information and selects a route with sufficient AAL type 2 path resources on a path with the requested path type to the succeeding AAL type 2 node. It then selects an AAL type 2 path from within that route which is able to accommodate the new con​nection.

NOTE 1 — Routing typically is based on:

· Addressing information,

· The Test Connection Indicator,

· Link Characteristics, and

· The Requested Path Type.

On the selected outgoing AAL type 2 path, the CID and other resources (e.g. indicated by Link Characteristics or SSCS information) are allocated for the outgoing AAL type 2 link.

An outgoing protocol entity instance is invoked and the following parameters are passed to it: The Destination AAL type 2 Service Endpoint Address, the AAL type 2 path identifier, and a CID value. The nodal function shall pass the following parameters to the outgoing protocol entity instance only if they were conveyed by the originating A2IP interworking function: 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), and the Test Connection Indicator. The handling of Link Characteristics, and Modify Support for Link Characteristics parameter is as specified for an AAL type 2 switch in Annex C/Q.2630.2.

After receiving an indication of the successful AAL type 2 link setup from the outgoing protocol entity instance, an ESTABLISH.confirm primitive is sent to the A2IP interworking function. If a Modify Support for Link Characteristics parameter was received from the outgoing protocol instance, a Modify Support for Link Characteristics parameter shall be included in the ESTABLISH.confirm primitive. The handling of Link Characteristics, and Modify Support for Link Characteristics parameter is as specified for an AAL type 2 switch in Annex C/Q.2630.2.

NOTE 2 – Through-connection of A2IP links and AAL type 2 links at A2IP interworking units is controlled by the A2IP interworking function.

8.2.1.1. 2
Actions at the destination A2IP interworking unit

Upon receiving an indication from an incoming protocol entity instance requesting a new connection, the nodal function checks the availability of the CID value and other resources, e.g. indicated by link characteristic or SSCS information, in the incoming AAL type 2 path.

If the test connection indicator parameter is present, a "locally blocked" or "remotely blocked" AAL type 2 path shall be acceptable for the incoming connection.

If the CID and the other resources are available for the new connection, they are allocated to the new connection and then the AAL type 2 service endpoint address is examined. The nodal function determines that interworking to IP is required and internal resources are allocated to connect to the A2IP interworking function.

The nodal function passes the Destination AAL type 2 Service Endpoint Address parameter to the A2IP interworking function. The nodal function shall pass the following parameters to the A2IP interworking function only if they were received from the incoming protocol entity instance: The Link Characteristics, the Preferred Link Characteristics, the Modify Support for Link Characteristics, the Served User Generated Reference, the Served User Transport, Service Specific Information (SAR-unassured), the Path Type, and the Test Connection Indicator. The handling of Link Characteristics, and Modify Support for Link Characteristics parameter is as specified for an AAL type 2 switch in Annex C/Q.2630.2.

On reception of an ESTABLISH.confirm primitive from the A2IP interworking function the nodal function acknowledges the successful A2IP connection establishment towards the incoming protocol entity instance.

NOTE – Through-connection of the transmission path at the A2IP interworking unit is controlled by the A2IP interworking function.

8.2.1.2
Unsuccessful/abnormal connection set up

8.2.1.2.1
Actions at the originating A2IP interworking unit

If the AAL type 2 path selection or the allocation of a CID or other resources for the outgoing AAL type 2 link described in § 8.2.1.1.1 fails, a RELEASE.confirm primitive is returned to the A2IP interworking function with one of the following causes:

· "Unallocated (unassigned) number";

· "No route to destination";

· "No circuit/channel available";

· "Resource unavailable, unspecified";

· "Network out of order"; or

· "Temporary failure".

NOTE — Path selection failure may be due to the unavailability of an AAL type 2 path with the requested path type.

If A2IP node internal resources are not available, a RELEASE.confirm primitive is sent to the A2IP interworking function with the cause "Switching equipment congestion".

Upon receiving a negative acknowledgement for the connection setup request from the outgoing protocol entity instance, all the resources associated with this AAL type 2 link are released and made available for new traffic. The association to the outgoing protocol entity instance is released.

If no further connection attempt is made, the A2IP node internal resources reserved by the nodal function are released and a RELEASE.confirm primitive is sent to the A2IP interworking function with the cause received from the outgoing protocol entity instance.

Upon receiving an indication from the outgoing protocol entity instance that a timer has expired, the association to the outgoing protocol entity instance is released and a reset procedure is started (see §8.2.2.2.1.1/Q.2630.2 case 3 a)). The A2IP node internal resources reserved by the nodal function are released. A RELEASE.confirm primitive is sent to the A2IP interworking function with the cause received from the outgoing protocol entity instance, i.e. "Recovery on timer expiry".

8.2.1.2.2
Actions at the destination A2IP interworking unit

If resources for the incoming AAL type 2 link are not available, the nodal function requests the incoming protocol entity instance to reject the AAL type 2 link with one of the following causes as applicable:

· "Resource unavailable, unspecified"; or

· "Requested circuit/channel not available".

If the nodal function detects that the destination is not reachable it may issue a redirection request by rejecting the AAL type 2 connection with the cause “No route to destination” and include an alternative AAL type 2 path identifier in a Connection Element Identifier parameter.
The association between the nodal function entity and its incoming protocol entity instance is released.

If the nodal function is aware that the SSCS parameters are not supported, it requests the incoming protocol entity instance to reject the AAL type 2 connection with the cause "AAL parameters cannot be supported".

The association between the nodal function entity and its incoming protocol entity instance is released. 

If an AAL type 2 path is "locally blocked" and an indication from an incoming protocol entity instance of the request for a new connection other than a test connection is received, the following actions are taken:

1)
The indication of the request for a new connection establishment is ignored and the incoming protocol entity instance is instructed to terminate and enter state "Idle"; the association with the incoming protocol entity instance is released and an ERROR.indication primitive with the CEID and the cause "Temporary failure" is sent to layer management.

2)
The blocking procedure specified in § 8.2.1.2.2.1/Q.2630.2 case b) is initiated for the AAL type 2 path on which the new connection was requested to be established.

If an AAL type 2 path is "remotely blocked" and an indication from an incoming protocol entity instance of the request for a new connection other than a test connection is received, the following actions are taken:

1)
The AAL type 2 path is set to "remotely unblocked".

NOTE — This procedure shall not be considered as the normal way to remove the "remotely blocked" condition.

2)
The incoming connection establishment request is processed normally, i.e. as if the AAL type 2 path was not "remotely blocked" to begin with.

If A2IP node internal resources are not available, a negative acknowledgement for the link setup request shall be returned to the incoming protocol entity instance with the cause "Switching equipment congestion". The resources allocated to the incoming AAL type 2 link are released and the association between the incoming protocol entity instance and the nodal function is released.

If the nodal function receives a negative acknowledgement to the A2IP connection set-up request from the A2IP interworking function, a negative acknowledgement shall be returned to the incoming protocol entity instance including: the cause value as received from the A2IP interworking function, and an Automatic Congestion Level if either of the two congestion thresholds is exceeded. The resources allocated to the incoming AAL type 2 link are released and the association between the incoming protocol entity instance and the nodal function is released.

8.2.1.3
Normal connection release

8.2.1.3.1
Actions at the A2IP interworking unit that originates the release

When the nodal function at an A2IP interworking unit receives a RELEASE.request primitive from the A2IP interworking function, it requests the protocol entity instance to release the connection. The request carries the cause of the release which shall be "Normal, unspecified" in case of normal connection release.

When a release is to be initiated, the nodal function checks the level of congestion of the node. If either of the two congestion thresholds is exceeded, an Automatic Congestion Level parameter is passed to the protocol entity with the release indication. This parameter indicates the level of congestion (congestion level 1 or 2) to the adjacent AAL type 2 node.

Upon acknowledgement of the successful connection release from the protocol entity instance, all the resources associated with this AAL type 2 link are released and made available for new traffic, and the A2IP node internal resources are released. The association to the protocol entity instance is released.

8.2.1.3.2
Actions at the A2IP interworking unit that receives the release

When the nodal function at an A2IP interworking unit receives a request from a protocol entity instance to clear the connection, all the resources associated with this A2IP link are released and made available for new traffic, and the A2IP node internal resources are released. The release is confirmed to the protocol entity instance and a RELEASE.indication primitive with the cause received from the protocol entity instance is sent to the A2IP interworking function. The association between the nodal function and the protocol entity instance is released.

8.2.1.4
Abnormal connection release procedures

When the nodal function at an A2IP interworking unit receives an indication from the protocol entity instance that a timer has expired, the association to the protocol entity instance is released and a maintenance protocol entity instance is ordered to start a reset procedure.

8.2.1.5
Successful modification

8.2.1.5.1
Actions at the A2IP interworking unit originating the modification request

When the nodal function receives a MODIFY.request primitive from the A2IP interworking function, it checks the availability of resources indicated by the AAL type 2 link resource. If the resources are available for the link, they are reserved for the link.

The protocol entity instance is informed of the modification request and the AAL type 2 link resource information is passed to it.

After receiving an indication of the successful AAL type 2 link resource modification from the protocol entity instance, the reserved additional resources are allocated to the link or resources no longer required for this AAL type 2 link are freed. A MODIFY.confirm primitive is then sent to the A2IP interworking function.

8.2.1.5.2
Actions at the A2IP interworking unit receiving the modification request

Upon receiving an indication from a protocol entity instance requesting modification of the AAL type 2 link resource, the nodal function checks the availability of resources indicated by the AAL type 2 link resource information. If the resources are available for the link, they are reserved for the link.

A MODIFY.indication primitive is sent to the A2IP interworking function to inform it of the modification of AAL type 2 connection resource.

Upon receiving a MODIFY.response from the A2IP interworking function, the reserved additional resources are allocated to the link or resources no longer required for this AAL type 2 link are freed. The nodal function acknowledges the successful AAL type 2 connection resource modification towards the protocol entity instance.

8.2.1.6
Unsuccessful/abnormal modification

8.2.1.6.1
Actions at the A2IP interworking unit originating the modification request

If the required resources are not available, a MODIFY-REJECT.confirm primitive is returned to the A2IP interworking function with the cause “Resource unavailable, unspecified”.

Upon receiving a negative acknowledgement for the modification request from the protocol entity instance, all additional resources reserved for the modification request are freed. A MODIFY-RE​JECT.confirm primitive is sent to the A2IP interworking function with the cause received from the protocol entity instance.

Upon receiving an indication from the outgoing protocol entity instance that a timer has expired, the association to the outgoing protocol entity instance is released and a reset procedure is started (see §8.2.1.2.1.1/Q.2630.2 case 3a). The A2IP node internal resources are released. A RELEASE.indication primitive is sent to the A2IP interworking function with the cause received from the outgoing protocol entity instance, i.e., “Recovery on timer expiry”.

8.2.1.6.2
Actions at the A2IP interworking unit receiving the modification request

If the required resources are not available, the nodal function requests the protocol entity instance to reject the A2IP modification request with the cause “Resource unavailable, unspecified”.

If a MODIFICATION-REJECT.Response primitive is received from the A2IP interworking function, the nodal function requests the protocol entity instance to reject the A2IP modification request with the cause received from the A2IP interworking function.

8.2.1.7
Connection release during modification

8.2.1.7.1
Actions at the A2IP interworking unit

When the nodal function receives a RELEASE.request primitive from the A2IP interworking function or an indication of connection release from the protocol entity instance during the modification procedures, the nodal function will continue with normal connection release procedures.

8.2.2
Maintenance control

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

8.3
Protocol Entity

§8.3/Q.2630.2 applies.
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