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The following is a change request to the 3GPP TS 23.231 which is currently in draft form. 3GPP TSG CT WG4 are asked to approve this addition to 3GPP TS 23.231.
The aim of the below is to provide content for clause 7, "Call Clearing".   
7
Call Clearing

7.1
General

The terms "incoming" and "outgoing" in the following text refers to the direction of propagation of the release indication, not to the direction of original call establishment.

During call establishment, the call may be released by sending a BYE or CANCEL request in the direction of the original call establishment, or by a failure response in the opposite direction of the original call establishment. For an established call, the call may be released by BYE request in the direction of the original call establishment or in the opposite direction of the original call establishment.

The term "release indication" in the following text refers to any message which is to release the call, i.e. it may be the BYE or CANCEL request, or the failure response to the initial INVITE request.

The user initiated call clearing shall be performed in accordance with 3GPP TS 23.108 [18].

NOTE:
All message sequence charts in this clause are examples. All valid call clearing message sequences can be derived from the example message sequences and associated message pre-conditions.

7.2
Visited MSC Server Procedures
7.2.1
Call Clearing received from core network

7.2.1.1
Procedures towards access side
The MSC server initiates call clearing towards the UE and requests release of the associated radio resources as described in 3GPP TS 23.108[18]. Once the call clearing and the release of the associated radio resources have been completed, the MSC server releases any MGW allocated resources for the access side. If any resources were seized in the MGW, the MSC server uses the Release Termination procedure to requests the MGW to remove the access side bearer termination.

7.2.1.2
Procedures towards network side
7.2.1.2.1
Call Clearing during establishment

7.2.1.2.1.1
Originating MSC
If the release indication from the succeeding node is a failure response for the initial INVITE request, the MSC server shall send an ACK for the failure response to the succeeding node.

The MSC server shall then perform the normal bearer release according to 7.2.5.

7.2.1.2.1.2
Terminating MSC
If a CANCEL request is received from the preceding node, the MSC server shall send a 200 OK response for the CANCEL request and the MSC server shall immediately send a 487 Request Terminated response for the initial INVITE request to the preceding node
NOTE: no final response for the initial INVITE request has previously been sent.
If a BYE request is received from the preceding node, the MSC server shall send a 200 OK response for the BYE request , and immediately send a 487 Request Terminated response for the initial INVITE request to the preceding node. 

The MSC sever shall then perform the normal bearer release according to 7.2.5.

7.2.1.2.2

Call Clearing after call established
7.2.1.2.2.1
Originating MSC

An MSC server that receives a BYE request from the succeeding node shall send a 200 OK response for the BYE request to the succeeding node.  The MSC shall then perform the normal bearer release according to 7.2.5.
7.2.1.2.2.2
Terminating MSC

If an  MSC server receives a CANCEL request from the preceding node it shall send a 200 OK(CANCEL) final response for the CANCEL request but shall not take further action.
If a BYE request is received from the preceding node, the MSC server shall send a 200 OK response for the BYE request to the preceding node.  The MSC server shall then perform the normal bearer release according to 7.2.5.

7.2.1.3
Example Callflow
Figure 7.2.1.3.1 shows the network model for a network initiated clearing of an established mobile call. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards succeeding MGW.
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Figure 7.2.1.3.1: Network Initiated Call Clearing (Network model)

Figure 7.2.1.3.2 shows the message sequence example for the network initiated clearing of an established mobile call. In the example when the call clearing indication is received from the preceding/succeeding node, the MSC server indicates to the preceding/succeeding node that call clearing has been completed and then the MSC server indicates that the network bearer can be released and to release the network side bearer termination. The MSC server initiates call clearing towards the UE and requests release of the radio resource. After the response of the radio resource release is received then the MSC server requests release of the access side bearer termination. 
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Figure 7.2.1.3.2: Network Initiated Call Clearing (message sequence chart)

7.2.2
Call Clearing received from UE
7.2.2.1
Procedures towards access side
Call clearing from the UE shall be performed in accordance with clause 7.2.2.1 in 3GPP TS 23.205 [7].

7.2.2.2
Procedures towards network side
7.2.2.2.1
Originating MSC

If the MSC server has sent an initial INVITE request to the succeeding node and a final 200 OK (INVITE) response for the initial INVITE request has been received, the MSC server shall send a BYE request to the succeeding node to release the call. 
If only 1xx response with To tag to the initial INVITE request has been received, the MSC server shall either send a CANCEL or BYE request to release the call. 
If no response for the initial INVITE request has been received, the MSC server shall wait for any case above being fulfilled.
The MSC server shall perform a procedure to release any MGW allocated resources when the MSC server is receiving a failure response for the initial INVITE request or sending a BYE or CANCEL request. If any resources were seized in the MGW, the MSC server shall use the Release Termination procedure towards the access network side termination and core network side termination to request from the MGW to remove those terminations
7.2.2.2.1
Terminating MSC
If the MSC server received an initial INVITE request from the preceding node and no final response for the initial INVITE request has been sent out, the MSC server shall send an appropriate failure response for the initial INVITE request to the preceding node. If the MSC server received an initial INVITE request from the preceding node and a successful final response for the initial INVITE request has been sent out, the MSC server shall send a BYE request to release the call.

In above cases, the MSC server shall perform a procedure to release any MGW allocated resources when the MSC server is sending a failure response for the initial INVITE request or sending a BYE request. If any resources were seized in the MGW, the MSC server shall use the Release Termination procedure towards the access network side termination and core network side termination to request from the MGW to remove those terminations. 

7.2.2.3
Example Callflow
Figure 7.2.2.3.1 shows the network model for a user initiated clearing of an established mobile call. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards succeeding MGW.
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Figure 7.2.2.3.1: User Initiated Call Clearing (Network model)

Figure 7.2.2.3.2 shows the message sequence example for the user initiated clearing of an established mobile call. In the example the UE initiates call clearing towards the MSC server and the MSC server requests release of the radio resource. After the response of the radio resource release is received the MSC server requests the release of the access side bearer termination. The MSC server initiates call clearing towards the preceding/succeeding node. Once the preceding/succeeding node has indicated that call clearing has been completed, the MSC server indicates that the network bearer can be released and to release the network side bearer termination.
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Figure 7.2.2.3.2: User Initiated Call Clearing (message sequence chart)

7.2.3
Call Clearing initiated by V-MSC Server

7.2.3.1
Call clearing towards access network
Call clearing to the UE is performed as described in clause 7.2.1.1.

7.2.3.2
Call clearing towards network side

Call clearing to the network side is performed as described in clause 7.2.2.2
7.2.3.3
Example Callflow
Figure 7.2.3.3.1 shows the network model for a MSC server initiated clearing of an established mobile call. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards succeeding MGW.
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Figure 7.2.3.3.1: MSC Server Initiated Call Clearing (Network model)

Figure 7.2.3.3.2 shows the message sequence example for the MSC server initiated clearing of an established mobile call. In the example the MSC server initiates call clearing of the network side and the access side. After the call clearing towards the UE and the release of the radio resource have been completed the MSC server requests release of the access side bearer termination. Once the preceding/succeeding node has indicated that call clearing has been completed, the MSC server requests the MGW to release the network side bearer termination.
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Figure 7.2.3.3.1: MSC Server Initiated Call Clearing (message sequence chart)
7.2.4
Call clearing received from MGW
7.2.4.1
Bearer released on the access side

After the MSC server has received the Bearer Released procedure from the MGW on the access side, the MSC server shall release the access resources as described in clause 7.2.1.1. If the call is already established towards the network side, call clearing to the network side is performed as described in clause 7.2.2.2.

7.2.4.2
Bearer released on the network side

After the MSC server has received the Bearer Released procedure from the MGW on the network side, the MSC server shall clear the call to the network side as described in clause 7.2.2.2, and clear the call to the UE as described in clause 7.2.1.1.

7.2.4.3
Example Callflow
Figure 7.2.4.3.1 shows the network model for an MGW initiated clearing of an established mobile call. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards succeeding MGW.
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Figure 7.2.4.3.1: MGW Initiated Call Clearing (Network model)

Figure 7.2.4.3.2 shows the message sequence example for the MGW initiated clearing of an established mobile call. After the MSC server is notified that the MGW has released the network side bearer, the MSC server initiates call clearing of the network side and the access side. After the call clearing towards the UE and the radio resource release have been completed the MSC server requests release of the access side bearer termination. Once the preceding/succeeding node has indicated that call clearing has been completed, the MSC server requests the release of the network side bearer termination.
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Figure 7.2.4.3.2: MGW Initiated Call Clearing (message sequence chart)
7.2.5
Call Clearing procedures towards MGW
The MSC server shall release any MGW allocated resources reserved for the call. If any resources were seized in the MGW the MSC server shall use the Release Termination procedure to indicate to the MGW to remove the bearer termination.

7.2.6
Call Clearing for Iu Interface on IP

Procedures for Call Clearing where the Iu Interface is on IP are as described in clauses through 7.2.1 to 7.2.5.

For Iu Interface on IP, the Release Termination procedures for IP is used to clear the Access side bearer termination..
7.3
Gateway MSC Server Procedures
7.3.1
Call Clearing received from peer SIP-I node
Editor's Note: Further evaluation of Alternative 1 and Alternative 2 as described in Clause 10.1.1 within TR 29.802 is required for inclusion within this clause.
7.3.2
Call Clearing initiated by G-MSC Server

7.3.2.1
Call clearing to the destination side

If the call is already established or under establishment towards the destination, call clearing to the destination side from the GMSC server is performed as described for the originating MSC server in clause 7.2.2.2.

7.3.2.2
Call clearing to the originating side

Call clearing to the originating side from the GMSC server is performed as described for the terminating MSC server in clause 7.2.2.2.
7.3.3
Call Clearing received from MGW
7.3.3.1
Bearer released on the destination side

After the GMSC server received the Bearer Released procedure from the MGW on the destination side, call clearing to the destination side and the originating side from the GMSC server is performed as described for the originating MSC server and for the terminating MSC server in clause 7.2.2.2 respectively.

7.3.3.2
Bearer released on the originating side

After the GMSC server received the Bearer Released procedure from the MGW on the originating side, call clearing to the originating side from the GMSC server is performed as described for the terminating MSC server in clause 7.2.2.2. If the call is already established or under establishment towards the destination side, call clearing to the destination side is performed as described for the originating MSC server in clause 7.2.2.2.
7.3.4
Call Clearing procedures towards MGW
The (G)MSC server shall release any MGW allocated resources reserved for the call. If any resources were seized in the MGW the MSC server shall use the Release Termination procedure to indicate to the MGW to remove the bearer termination.
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