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ABSTRACT

This contribution proposes a set of signalling requirements for AAL type 2 to IP interworking.

1. Introduction

Following the discussions on the contribution SAT-059 to the BICC rapporteurs meeting in San Antonio, USA, from 3rd to 7th December 2001, this contribution specifies in detail the signalling requirements of a signalling protocol for support of interworking of AAL type 2 to IP networks. The IP networks under consideration are regarded as closed networks (e.g. an intranet). A major focus during development of these requirements has been laid on

· a basic service continuity with the service set known from the AAL type 2 signalling protocol as specified in Q.2630.1 [1] and Q.2630.2 [2],

· no impact on existing AAL type 2 signalling and transport implementations

· strict avoidance of impact on IP nodes by ATM / AAL type 2 specifics, and

· unexpensive Interworking Units at AAL type 2 / IP network borders.

In 3GPP UMTS networks this would facilitate the transition and inter-operability of Release 4 and Release 5 UTRANs (UMTS Terrestrial Radio Access Networks) under technical, operational and cost aspects.

2. Proposal

It is proposed to develop a signalling protocol supporting interworking scenarios of AAL type 2 and IP networks following the requirements as specified in Annex A of this contribution.

3. Conclusion

This contribution has specified detailled signalling requirements for development of a signalling protocol simplifying a smooth and inexpensive integration of IP networks in existing AAL type 2 environments.

It is intended to have the signalling requirements approved at the next ITU-T SG 11 meeting in November 2002.

4. References

[1]
ITU-T Recommendation Q.2630.1 (1999) AAL type 2 signalling protocol – Capability set 1

[2]
ITU-T Recommendation Q.2630.2 (2001) AAL type 2 signalling protocol – Capability set 2
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1
Scope

This Supplement contains the signalling requirements for the AAL type 2 to IP interworking connection signalling for the capability set 1 (CS-1). These requirements support the establishment, maintenance, modification, and clearing of A2IP links as part of a concatenation of AAL type 2 links with an A2IP link in a mixed AAL type 2 and IP environment with a common protocol, operating over multiple signalling transport protocol stacks. It is applicable to closed and controlled IP networks that are connected to AAL type 2 networks. The shaded area of Figure 1 shows the scope of this Supplement.
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3
Definitions

This Supplement is based upon the concepts developed in Recommendations X.200[4] and X.210[5].
In addition, this Supplement defines the following terms:

3.1 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.

3.2 A2IP Interworking Unit: Interworking unit providing the conversion from AAL type 2 bearer to IP bearer (RTP[11]/UDP[12] or UDP[12] only). The Interworking Unit terminates AAL type 2 links and A2IP links. There is no served user associated with an A2IP Interworking Unit.

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

3.4 A2IP signalling: Control Plane functions for establishing, clearing and maintaining A2IP links as part of A2IP connections.

3.5 A2IP signalling endpoint: The termination point of an A2IP signalling transport.

3.6 A2IP signalling transport: A facility for carrying A2IP signalling messages.

3.7 A2IP link: The logical user plane communication facility between two A2IP nodes. An A2IP link is designated by a pair of IP address/port number combinations.

3.8 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 Capability Set 1 (CS-1)[13] and Capability Set 2 (CS-2)[14] AAL type 2 service endpoint, an A2IP connection is seen as an AAL type 2 connection.

4
Abbreviations

This Supplement uses the following abbreviations:

A2IP
AAL type 2 - IP

AAL
ATM Adaptation Layer

AAL2
ATM Adaptation Layer type 2

ATM
Asynchronous Transfer Mode

ATM VCC
ATM Virtual Channel Connection

CID
Channel Identifier

CPS
Common Part Sublayer

CS-1
Capability Set 1

CS-2
Capability Set 2

DS
Differentiated Services

DSCP
Differentiated Services Code Point 

EP
Endpoint

ID
Identifier

IP
Internet Protocol

IPEP
IP Endpoint

IWU
Interworking Unit

PDU
Protocol Data Unit

PHB
per-hop forwarding behavior

QoS
Quality of Service

RTP
Real-time Protocol

SAP
Service Access Point

SDU
Service Data Unit

SSCS
Service Specific Convergence Sublayer

SSADT
Service Specific Assured Data Transfer sublayer

SSSAR
Service Specific Segmentation and Reassembly sublayer

SSTED
Service Specific Transmission Error Detection sublayerSW
Switch

UDP
User Datagram Protocol

VCC
Virtual Channel Connection

VPC
Virtual Path Connection

5
Requirements

The AAL type 2 to IP interworking signalling requirements for capability set 1 (CS-1) are provided in this clause.

Besides specific requirements presented in the subsequent subclauses A2IP signalling shall not set new requirements on AAL type 2 signalling and shall provide the extension of the services supported by AAL type 2 signalling to the IP network for A2IP connections for the set of services specified below.

5.1
General

The A2IP signalling endpoint shall include mechanisms for the establishment and clearing of A2IP links as part of A2IP connections.

In support of general signalling requirements for the establishment of A2IP links, the A2IP signalling endpoint shall provide:

•
the transparent transfer of the AAL type 2 served user generated reference to the AAL type 2 served user in the forward direction in the establishment phase;

•
the A2IP link characteristics;

•
the IP address information in forward and backward direction in the establishment phase;

•
the A2IP QoS parameters; and

•
the A2IP link type.

5.2
Addressing

The A2IP signalling endpoint shall support addressing of AAL type 2 service endpoints and A2IP service endpoints. The A2IP signalling shall support multiple address formats including E.164[7] and X.213[6]. The A2IP signalling protocol shall carry an explicit indication of the address format being used.

5.3
Routing

The A2IP signalling shall support IP routing.

Network elements, e.g. router, within the IP portion of the network shall not be affected by A2IP signalling.

5.4
Symmetry of connection control

The A2IP signalling protocol and procedures shall reflect a peer-to-peer (rather than a master/slave) relationship between A2IP service endpoints and AAL type 2 service endpoints. For example, both ends may request the establishment of A2IP connections.

5.5
Scope of signalling

The A2IP signalling endpoint shall support end-to-end A2IP signalling within the IP network.

5.6
Connection configuration

The A2IP signalling endpoint shall support handling of single, point-to-point A2IP connections.

5.7
Symmetry of information transfer capability

The A2IP signalling endpoint shall support asymmetric A2IP connections. That is, the end-to-end connections shall be bi-directional where the information transfer capability, for example, in each direction might be different. Unidirectional A2IP connections can, therefore, be provided, i.e. connections which provide zero bandwidth in one direction.

5.8
Essential features of the underlying signalling transport 

The A2IP signalling requirements provided in this Supplement are based upon a dependence that an underlying signalling transport supports:

a)
assured (error free) data transfer;

b)
in-sequence delivery of PDUs; and

c)
an indication of flow control.

5.9
Flow control

Upon receipt of a flow control primitive, the A2IP signalling protocol shall reduce/allow increase of the connection establishment requests towards the identified signalling association.

5.10
Independence from underlying signalling transport

The A2IP signalling protocol design shall be independent from the underlying signalling transport.

5.11
Independence from the AAL type 2 served user

The A2IP signalling protocol and procedures shall be independent from the AAL type 2 served user.

5.12
Extent of control

The scope of A2IP signalling responsibility is restricted to control of A2IP links as part of A2IP connections. In particular, the appropriate IP resources must be present before an A2IP connection can be established.

5.13
Concatenation

The A2IP signalling endpoint shall handle A2IP links as part of A2IP connections.

5.14
Information transfer capability and QoS requirements

Its information transfer capability and its QoS class characterize an A2IP link. A default information transfer capability and default QoS class shall be supported. The definition of A2IP information transfer capability and QoS classes are beyond the scope of this Recommendation.

5.15
Contention resolution

The A2IP signalling endpoint shall be able to resolve all contentions with respect to resource allocation and collisions when establishing A2IP connections.

5.16
Error reporting

The A2IP signalling endpoint shall include mechanisms for detecting and reporting signalling procedural errors or other failures detected by the A2IP signalling endpoint to A2IP management. Service failures may also be reported to the AAL type 2 served user.

5.17
Unrecoverable failures

The A2IP signalling endpoint shall include mechanisms for returning the A2IP protocol instance to a stable state after detection of unrecoverable failures.

5.18
Forward and backward compatibility

The A2IP signalling endpoint shall include a forward compatibility mechanism and backward compatibility rules.

5.19
A2IP link characteristics

A2IP link bit rates may include information such as:

•
maximum forward SDU bit rate;

•
maximum backward SDU bit rate;

•
average forward SDU bit rate;

•
average backward SDU bit rate;

•
maximum forward SDU size;

•
maximum backward SDU size;

•
average forward SDU size;

•
average backward SDU size.

The A2IP interworking unit shall provide the mapping of A2IP link characteristics parameters and AAL type 2 link characteristics parameters.

The A2IP interworking unit shall provide the AAL type 2 – IP bearer interworking, i.e., there may need to be some form of segmentation / re-assembly function in the IWU in the case where a large SDU comes in from the A2IP link and has to be segmented into 45 octet AAL type 2 CPS packets for the AAL type 2 link.

5.20
Served user transport information

The A2IP signalling endpoint shall transport served user transport information between originating and terminating AAL type 2 served users during the connection establishment phase. If the originating AAL type 2 served user generates this information, it shall be conveyed transparently to the terminating AAL type 2 served user.

5.21
Interworking to AAL type 2 Service Specific Convergence Sublayers

Support of I.366.2[3] is out of scope of this Supplement.

Support of I.366.1[2] Service Specific Transmission Error Detection sublayer (SSTED) and Service Specific Assured Data Transfer sublayer (SSADT) is out of scope of this Supplement.

Support of I.366.1[2] Service Specific Segmentation and Reassembly sublayer (SSSAR) shall be provided by the A2IP Interworking Unit. This applies to the bearer interworking of AAL type 2 and A2IP links as well as to the mapping of parameters, e.g. of service specific information (SAR-unassured) [13] and AAL type 2 link characteristics [13] to A2IP link characteristics.

A2IP signalling shall provide a basic support for end-to-end transport of SDUs that may be segmented according to I.366.1[2] SSSAR.
5.22
Connection Resource Modification

The AAL type 2 served user associated with the A2IP serving endpoint shall be able to modify the resources associated with an active A2IP connection represented by the information contained in the A2IP link characteristics.

The A2IP interworking unit shall support the interworking of connection resource modifications initiated by either AAL type 2 served user associated with an A2IP connection.

Collision of connection resource modification requests shall be avoided by the AAL type 2 served user.

Modification shall be performed with no loss of SDU information.

The use of the preferred A2IP link characteristics are to avoid the need of a subsequent modification of the connection resources immediately after the connection establishment.

The capability to modify AAL type 2 Link Characteristics or A2IP Link characteristics for an A2IP connection must be indicated by the originating AAL type 2 or A2IP service endpoint. The A2IP IWU must support the modification capability of AAL type 2 Link Characteristics and A2IP Link characteristics.

This capability uses the following objects:

· A2IP Link Characteristics Modification Support Request, and

· A2IP Link Characteristics Modification Support Response.

5.23
A2IP Link Type

A2IP signalling shall support signalling of an A2IP link type including

· A2IP link type: UDP[12]
· A2IP link type: RTP[11]/ UDP[12]
5.24
A2IP QoS

A2IP signalling shall support signalling of an A2IP QoS according to “Differentiated Services Code Point (DSCP) Values” as specified in RFC 2474 [8], RFC 2597 [9] and RFC 2598 [10].

The A2IP interworking unit shall provide the mapping of A2IP QoS parameters and ATM / AAL type 2 QoS parameters.

6
Architecture of A2IP signalling

A generic "Signalling Transport Converter" has been defined as a base upon which the A2IP signalling can be deployed. This "Signalling Transport Converter" entity maps a set of generic service layer-to-layer service primitives into one of the sets of layer-to-layer service primitives supported by the underlying signalling transport. These relations are depicted in Figure 2.
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Figure 2 – Generic signalling transport protocol stack

In Figure 3, the situation with various signalling transport options is shown. The A2IP signalling endpoint relies on a generic signalling transport service (represented with the generic primitives). Any protocol stack that provides this generic signalling transport service is allowed.

"Signalling Transport Converter" operations may include:

•
passing parameters from the generic primitives to the specific primitives and vice versa;

•
adding parameters to specific primitives issued and ignoring parameters from specific primitives received;

•
issuing specific primitives upon receiving specific primitives without any action on the generic interface, etc.
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Figure 3 – A2IP signalling transport protocol stack options

NOTE: There may be configurations without AAL type 2 served user.

7
A2IP signalling flows

The following diagrams illustrate the establishment (successful and unsuccessful), release, and connection resource modification (successful and unsuccessful) of an A2IP link as part of an A2IP connection.

NOTE: As far as the following flows make reference to flows presented in TRQ.2401 [1], the referenced flows are subject and restricted to the services and capabilities defined in this document.

7.1 Successful A2IP connection Establishment Information Flows

7.1.1
Establishment from AAL type 2 network to IP network




Figure 4a – Successful A2IP connection Establishment Information Flows: 
AAL type 2 to IP

The flows illustrated in Figure 4a/TRQ.2xxx are as follows:

1
AAL type 2 Setup-Request.ready
Requesting End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Initiation of information flow: As TRQ.2401 [1] Section 7.1.

Processing upon receipt: As TRQ.2401 [1] Section 7.1.

2
AAL type 2 Setup-Request.ready
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: The interworking unit selects a route towards the addressed end point that can provide enough resources to carry the A2IP connection to be established, determines the A2IP link type, a UDP port number, and an IP address for the A2IP link. It then issues Information Flow 3.

3
A2IP Setup-Request.ready
Interworking Unit to Addressed End Point

	User information
	Connection information
	Link information

	AAL type 2 served user generated reference = 1

Served User Transport Information
	End Point Address = B

A2IP Link Characteristics

A2IP Preferred Link Characteristics (optional)

A2IP Link Characteristics Modification Support Request

A2IP QoS
	IWU Port Number = 10

IWU IP address = 3.3.3.3

A2IP Link Type


Processing upon receipt: The addressed end point assures that enough resources in the end point remain for the new A2IP connection. It then issues Information Flow 4 to confirm the establishment after determination of a UDP port number and IP address. Finally, the AAL type 2 served user is informed about the establishment of the new A2IP connection.

4
A2IP Setup-Request.commit
Addressed End Point to Interworking Unit

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics Modification Support Response 
	IWU Port Number = 10,

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The interworking unit propagates the confirmation of the A2IP connection establishment as Information Flow 5.

5
AAL type 2 Setup-Request.commit
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: As TRQ.2401 [1], Section 7.1

6
AAL type 2 Setup-Request.commit
Switching Node to Requesting End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: As TRQ.2401 [1], Section 7.1

NOTE 1 – The AAL type 2 served user generated reference value, the IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.1.2
Establishment from IP network to AAL type 2network




Figure 4b – Successful A2IP connection Establishment Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 4b/TRQ.2xxx are as follows:

1
A2IP Setup-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	AAL type 2 served user generated reference = 1

Served User Transport Information
	End Point Address = A

A2IP Link Characteristics

A2IP Preferred Link Characteristics (optional)

A2IP Link Characteristics Modification Support Request

A2IP QoS
	IPEP Port Number = 356

IPEP address = 3.3.3.14

A2IP Link Type


Initiation of information flow: The requesting endpoint starts to establish an A2IP connection.

Processing upon receipt: The interworking unit selects a route towards the addressed endpoint that can provide enough resources to carry the AAL type 2 link to be established. The interworking unit selects an IP address and a UDP port number and reserves enough resources to accommodate the A2IP link. It then issues Information Flow 2.

2
AAL type 2 Setup-Request.ready
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: The switching node selects a route towards the addressed endpoint that can provide enough resources to carry the AAL type 2 link to be established. It then issues Information Flow 3.

3
AAL type Setup-Request.ready
Switching Node to Addressed End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: The addressed end point assures that enough resources in the end point remain for the new A2IP connection. It then issues Information Flow 4 to confirm the establishment. Finally, the AAL type 2 served user is informed about the establishment of the new A2IP connection.

4
AAL type 2 Setup-Request.commit
Addressed End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: The switching node propagates the confirmation of the A2IP connection establishment as Information Flow 5.

5
AAL type 2 Setup-Request.commit
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1
	As TRQ.2401 [1], Section 7.1


Processing upon receipt: The interworking unit propagates the confirmation of the A2IP connection establishment as Information Flow 5 supplying the IP related information as determined on reception of Information Flow 1.

6
A2IP Setup-Request.commit
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics Modification Support Response 
	IWU Port Number = 10,

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The requesting end point informs the AAL type 2 served user about the completion of the requested A2IP connection establishment

NOTE 1 – The AAL type 2 served user generated reference value, the IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.2
Unsuccessful A2IP connection Establishment Information Flows

7.2.1
Establishment from AAL type 2 network to IP network




Figure 5a – Unsuccessful A2IP connection Establishment Information Flows: 
AAL type 2 to IP

The flows illustrated in Figure 5a/TRQ.2xxx are as follows:

1
AAL type 2 Setup-Request.ready
Requesting End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Initiation of information flow: As TRQ.2401 [1] Section 7.2.

Processing upon receipt: As TRQ.2401 [1] Section 7.2.

2
AAL type 2 Setup-Request.ready
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Processing upon receipt: The interworking unit selects a route towards the addressed end point that can provide enough resources to carry the A2IP connection to be established, determines the A2IP link type, a UDP port number, and an IP address for the A2IP link. It then issues Information Flow 3.

3
A2IP Setup-Request.ready
Interworking Unit to Addressed End Point

	User information
	Connection information
	Link information

	AAL type 2 served user generated reference = 1

Served User Transport Information
	End Point Address = B

A2IP Link Characteristics

A2IP Preferred Link Characteristics (optional)

A2IP Link Characteristics Modification Support Request

A2IP QoS
	IWU Port Number = 10

IWU IP address = 3.3.3.3

A2IP Link Type


Processing upon receipt: The addressed end point fails to assure the required resources in the end point for the new A2IP connection. It then issues Information Flow 4 to cancel the establishment.

4
A2IP Setup-Request.cancel
Addressed End Point to Interworking Unit

	User information
	Connection information
	Link information

	(none)
	(none)
	IWU Port Number = 10,

IWU IP address = 3.3.3.3


Processing upon receipt: The interworking unit releases all resources already committed to the A2IP connection and propagates the cancellation of the A2IP connection establishment as Information Flow 5.

5
AAL type 2 Setup-Request.cancel
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Processing upon receipt: As TRQ.2401 [1], Section 7.2

6
AAL type 2 Setup-Request.cancel
Switching Node to Requesting End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Processing upon receipt: As TRQ.2401 [1], Section 7.2

NOTE 1 – The IWU port number value and the IWU IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.2.2 Establishment from IP network to AAL type 2network

7.2.2.1
Establishment cancelled by A2IP IWU




Figure 5b – Unsuccessful A2IP connection Establishment Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 5b/TRQ.2xxx are as follows:

1
A2IP Setup-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	AAL type 2 served user generated reference = 1

Served User Transport Information
	End Point Address = A

A2IP Link Characteristics

A2IP Preferred Link Characteristics (optional)

A2IP Link Characteristics Modification Support Request

A2IP QoS
	IPEP Port Number = 10

IPEP address = 3.3.3.3

A2IP Link Type


Initiation of information flow: The requesting endpoint starts to establish an A2IP connection.

Processing upon receipt: The interworking unit attempts to select a route towards the addressed endpoint, however, no route is available that can provide enough resources to carry the AAL type 2 link to be established. It then issues Information Flow 2 to cancel the A2IP connection establishment.

2
A2IP Setup-Request.cancel
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	(none)
	(none)
	IPEP Port Number = 10

IPEP address = 3.3.3.3


Processing upon receipt: The requesting end point releases all resources already committed to the new A2IP connection and informs the AAL type 2 served user about the cancellation of the requested A2IP connection establishment.

NOTE 1 – The AAL type 2 served user generated reference value, the IPEP port number value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.2.2.2
Establishment cancelled by AAL type 2 node




Figure 5c – Unsuccessful A2IP connection Establishment Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 5c/TRQ.2xxx are as follows:

1
A2IP Setup-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	AAL type 2 served user generated reference = 1

Served User Transport Information
	End Point Address = A

A2IP Link Characteristics

A2IP Preferred Link Characteristics (optional)

A2IP Link Characteristics Modification Support Request

A2IP QoS
	IPEP Port Number = 10

IPEP address = 3.3.3.3

A2IP Link Type


Initiation of information flow: The requesting endpoint starts to establish an A2IP connection.

Processing upon receipt: The interworking unit selects a route towards the addressed endpoint that can provide enough resources to carry the AAL type 2 link to be established. The interworking unit selects an IP address and a UDP port number and reserves enough resources to accommodate the A2IP link. It then issues Information Flow 2.

2
AAL type 2 Setup-Request.ready
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Processing upon receipt: The switching node attempts to select a route towards the addressed end point; however, no route is available that can provide enough resources to carry the AAL type 2 link to be established ‑ the establishment has to be cancelled. The switching node then releases all resources already committed to the new A2IP connection and issues Information Flow 3.

3
AAL type Setup-Request.cancel
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2
	As TRQ.2401 [1], Section 7.2


Processing upon receipt: The interworking unit releases all resources already committed to the new A2IP connection and propagates the cancellation of the A2IP connection establishment as Information Flow 4.

4
A2IP Setup-Request.cancel
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	(none)
	(none)
	IPEP Port Number = 10

IPEP address = 3.3.3.3


Processing upon receipt: The requesting end point releases all resources already committed to the new A2IP connection and informs the AAL type 2 served user about the cancellation of the requested A2IP connection establishment.

NOTE 1 – The AAL type 2 served user generated reference value, the IPEP port number value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.3
Successful A2IP connection Resource Modification Information Flows

7.3.1
Modification initiated from the AAL type 2 network




Figure 6a – Successful A2IP connection Resource Modification Information Flows: AAL type 2 to IP

The flows illustrated in Figure 6a/TRQ.2xxx are as follows:

1
AAL type 2 Modify-Request.ready
Requesting End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Initiation of information flow: As TRQ.2401 [1] Section 7.3.

Processing upon receipt: As TRQ.2401 [1] Section 7.3.

2
AAL type 2 Modify-Request.ready
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: The interworking unit assures that enough resources remain for the modified A2IP Link Characteristics and reserves the resources. It then issues Information Flow 3.

3
A2IP Modify-Request.ready
Interworking Unit to Addressed End Point

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The addressed end point assures that the resources for the modified A2IP Link Characteristics are available, and allocates the resources. It then issues Information Flow 4 to confirm the modification. Finally, the AAL type 2 served user is informed about the modification of the A2IP Link Characteristics.

4
A2IP Modify-Request.commit
Addressed End Point to Interworking Unit

	User information
	Connection information
	Link information

	
	(none)
	IWU Port Number = 10,

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The interworking unit allocates the reserved resources to the A2IP link and propagates the confirmation of the A2IP connection resource modification as Information Flow 5.

5
AAL type 2 Modify-Request.commit
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: As TRQ.2401 [1], Section 7.3

6
AAL type 2 Modify-Request.commit
Switching Node to Requesting End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: As TRQ.2401 [1], Section 7.3

NOTE 1 – The IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.3.2
Resource Modification initiated from the IP network




Figure 6b – Successful A2IP connection Resource Modification Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 6b/TRQ.2xxx are as follows:

1
A2IP Modify-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Initiation of information flow: The requesting end point starts to modify the A2IP Link Characteristics information.

Processing upon receipt: The interworking unit assures that enough resources are available for the modified AAL type 2 link and reserves the resources. It then issues Information Flow 2
2
AAL type 2 Modify-Request.ready
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: As TRQ.2401 [1], Section 7.3.

3
AAL type 2 Modify-Request.ready
Switching Node to Addressed End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: As TRQ.2401 [1], Section 7.3.

4
AAL type 2 Modify-Request.commit
Addressed End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: As TRQ.2401 [1], Section 7.3.

5
AAL type 2 Modify-Request.commit
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3
	As TRQ.2401 [1], Section 7.3


Processing upon receipt: The interworking unit propagates the confirmation of the A2IP connection resource modification as Information Flow 6.

6
A2IP Modify-Request.commit
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	
	(none)
	IWU Port Number = 10,

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The requesting end point informs the AAL type 2 served user about the completion of the requested A2IP connection resource modification.

NOTE 1 – The IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.4
Unsuccessful A2IP connection Resource Modification Information Flows

7.4.1
Modification initiated from the AAL type 2 network




Figure 7a – Unsuccessful A2IP connection Resource Modification Information Flows: 
AAL type 2 to IP

The flows illustrated in Figure 7a/TRQ.2xxx are as follows:

1
AAL type 2 Modify-Request.ready
Requesting End Point to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Initiation of information flow: As TRQ.2401 [1] Section 7.3.

Processing upon receipt: As TRQ.2401 [1] Section 7.3.

2
AAL type 2 Modify-Request.ready
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Processing upon receipt: The interworking unit assures that enough resources remain for the modified A2IP Link Characteristics and reserves the resources. It then issues Information Flow 3.

3
A2IP Modify-Request.ready
Interworking Unit to Addressed End Point

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The addressed end point attempts to reserve enough resources for the modified A2IP Link Characteristics and, however, detects that the additional resources are not available. It then issues Information Flow 4 to cancel the modification. The A2IP connection remains as it was.

4
A2IP Modify-Request.cancel
Addressed End Point to Interworking Unit

	User information
	Connection information
	Link information

	(none)
	(none)
	IWU Port Number = 10,

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The interworking unit cancels all resources reserved for the modification request, remains the A2IP connection as it was, and propagates the cancellation of the A2IP connection resource modification as Information Flow 5.

5
AAL type 2 Modify-Request.cancel
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Processing upon receipt: As TRQ.2401 [1], Section 7.4

6
AAL type 2 Modify-Request.cancel
Switching Node to Requesting End Point

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Processing upon receipt: As TRQ.2401 [1], Section 7.4

NOTE 1 – The IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.4.2
Modification initiated from IP network

7.4.2.1
Modification cancelled by A2IP IWU




Figure 7b – Unsuccessful A2IP connection Resource Modification Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 7b/TRQ.2xxx are as follows:

1
A2IP Modify-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Initiation of information flow: The requesting end point starts to modify the A2IP Link Characteristics information.

Processing upon receipt: The interworking unit attempts to reserve enough resources for the modified AAL type 2 link characteristics, however, detects that the additional resources are not available. It then propagates the cancellation of the A2IP connection resource modification as Information Flow 2. The A2IP connection remains as it was.

2
A2IP Modify-Request.cancel
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	(none)
	(none)
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The requesting end point releases all additional resources already committed for modification the A2IP connection and informs the AAL type 2 served user about the cancellation of the requested A2IP connection resource modification.

NOTE 1 – The IWU port number value, the IWU IP address value, the IPEP port number value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.

7.4.2.2
Modification cancelled by AAL type 2 node




Figure 7c – Unsuccessful A2IP connection Resource Modification Information Flows: 
IP to AAL type 2

The flows illustrated in Figure 7c/TRQ.2xxx are as follows:

1
A2IP Modify-Request.ready
Requesting End Point to Interworking Unit

	User information
	Connection information
	Link information

	
	A2IP Link Characteristics
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Initiation of information flow: The requesting end point starts to modify the A2IP Link Characteristics information.

Processing upon receipt: The interworking unit assures that enough resources are available for the modified A2IP connection and reserves the resources. It then issues Information Flow 2
2
AAL type 2 Modify-Request.ready
Interworking Unit to Switching Node

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Processing upon receipt: As TRQ.2401 [1], section 4.
3
AAL type Modify-Request.cancel
Switching Node to Interworking Unit

	User information
	Connection information
	Link information

	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4
	As TRQ.2401 [1], Section 7.4


Processing upon receipt: The interworking unit releases all resources already reserved for the modification of the A2IP connection and propagates the cancellation of the A2IP connection resource modification as Information Flow 4.

4
A2IP Modify-Request.cancel
Interworking Unit to Requesting End Point

	User information
	Connection information
	Link information

	(none)
	(none)
	IWU Port Number = 10

IWU IP address = 3.3.3.3

IPEP Port Number = 356

IPEP IP address = 3.3.3.14


Processing upon receipt: The requesting end point releases all additional resources already committed for modification the A2IP connection and informs the AAL type 2 served user about the cancellation of the requested A2IP connection resource modification.

NOTE 1 – The IWU port number value, the IPEP port number value, the IWU IP address value, and the IPEP IP address value are chosen for illustrative purposes only.

NOTE 2 – The combination of port number values and IP address values identifies the A2IP link controlled by A2IP signalling peer entities within the IP network portion.
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