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Introduction

TR 29.802 contains two alternative proposals for the Call clearing procedures at the G-MSC in Clause 10.1.1.

A comparison of these proposals is required in order to select the procedure to be included in TS 23.231.

This contribution aims to provide such a comparison and suggest text for the TS.

Comparison of Alternative 1 and Alternative 2

Main procedural differences between Alternative 1 and Alternative 2:

· Handling of received CANCEL request:
Alternative 1 suggest clearing of MGW resources, forwarding of Cancel, sending of 200OK(CANCEL), sending of 487 Request Terminated response, special behaviour for subsequent receipt of 200 OK(INVITE) (Sending of BYE) and 487 (no forwarding).
Alternative 2 suggest only forwarding of Cancel, and sending of 200 OK(CANCEL).
Background for alternative 2: The normal handling for an error response can apply for the 487. The 200OK(INVITE) will be handled by Calling SIP user agent according to normal SIP procedures, e.g. by sending a BYE, which will be handled by the normal procedures at the GMSC
· Handling of received BYE request:
Alternative 1 suggest clearing of MGW resources, forwarding of BYE, and sending of 200OK(BYE)
Alternative 2 suggest clearing of MGW resources and forwarding of BYE
Background for alternative 2: The 200OK(BYE) will be sent by the terminating SIP UA and forwarded by the GMSC as normal handling for 200(OK). This also has the advantage that the originating SIP UA, rather than the GMSC, will deal with possible retransmissions of the BYE.
· Handling of received 4xx, 5xx or 6xx response:
Alternative 1 suggest clearing of MGW resources, forwarding of 4xx, 5xx or 6xx response, and sending of ACK
Alternative 2 suggest clearing of MGW resources and forwarding of 4xx, 5xx or 6xx response
Background for alternative 2: The ACK will be sent by the originating SIP UA and forwarded by the GMSC as normal handling, as for ACK on 200(OK). This also has the advantage that the terminating SIP UA, rather than the GMSC, will deal with possible retransmissions of the 4xx, 5xx or 6xx.
Advantages of Alternative 1:

· For Cancel, MGW resources are released earlier. 

· For Cancel, MGW resources are released even if called party fails to react
(It should be noted that alternative 2 could easily be amended to solve the unacceptable issue 2, see text in Annex)

Advantages of Alternative 2:

· Procedures are similar to SIP proxy
· No resources are released in race condition between CANCEL and 200 OK(INVITE) in alternative 2. This might not be in full compliance with normal SIP procedures, where it is left to the SIP user agent receiving the 200 OK to decide either to continue or terminate the dialogue. In contrast, alternative 1 makes it impossible to continue the dialogue as the user plane is already released.
(However, from the functional point of view the alternative 1 behaviour with respect to Issue 2 seems not be a problem. The cancelling SIP UA would never realize that the GMSC terminated a second existing dialogue on its behalf, and most likely desired that this dialogue be terminated because it sent the INVITE) 
Conclusions

It appears that a GMSC implementing either alternative 1 or amended alternative 2 can interoperate with standard compliant SIP clients on the succeeding and preceding side, as the SIP protocol is applied correctly at both interfaces.
As the functionality towards external interfaces does not give decisive arguments in favour of any of the alternatives, the ease of implementation if an important consideration for the selection.

However, the answer which alternative (or even some mixed form between the alternatives) is simpler to implement is likely to be dependent on details of the implementation (For instance, is the internal messaging within the GMSC more oriented on ISUP/BICC or SIP?), and standardisation should not rule out valid implementations that do not lead to interworking issues.
It is therefore suggested to aim to find more open text that allows for the implementation of both alternatives for TS 23.231. If this principle is agreed, Nokia Siemens Networks intends to propose such text for the next meeting.

Annex: improved alternative 2
If a release indication is received from the preceding or succeeding node a corresponding procedure as detailed below shall be performed:

1.
If the GMSC receives a CANCEL request from the preceding node, the GMSC shall send a 200 OK (CANCEL) response for the CANCEL request to the preceding node. If the GMSC did not yet receive a final response for the initial INVITE request from the succeeding node, the GMSC shall then initiate a CANCEL request to the succeeding node. The GMSC shall then wait for a configurable time for a final response for the initial INVITE request from the succeeding node. If no such response was received at timer expiry, the GMSC server shall perform the procedure described below the list of bullets to release seized MGW resources.
NOTE: 
The GMSC server will also receive a 487 Request Terminated response to the cancelled INVITE, that will be handled as described in bullet 3, unless the CANCEL is crossing with a final SIP response due to a race condition. In this case, the sender of the CANCEL can use a BYE to terminate the call according to SIP procedures. The MGW resources will be released by the GMSC due to those signalling interactions, as described in the bullets below.

2.
If the GMSC server receives a BYE request from the preceding/succeeding node, the GMSC shall perform the procedure described below the list of bullets to release seized MGW resources, and forward the BYE request to the succeeding/preceding node. The MSC server will then receive a 200 OK(BYE) response from the succeeding/preceding node and shall forward this 200 OK(BYE) response to the preceding/succeeding node.

3.
If the GMSC server receives a final error response (4xx, 5xx or 6xx) for the initial INVITE request from the succeeding node, the GMSC server shall perform the procedure described below the list of bullets to release seized MGW resources, and then forward the final error response to the preceding node. The MSC server will then receive an ACK from the preceding node and shall forward this ACK to the succeeding node.

When indicated in the above list of bullets, the GMSC server shall perform the following procedure to release any MGW allocated resources for the incoming side and for the outgoing side. If any resources were seized in the MGW, the GMSC server shall use the Release RTP Termination procedures to indicate to the MGW that the bearer can be released towards the preceding and succeeding MGW.

