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Introduction

CN3 has been tasked to develop IMS to CS network interworking. This is being progressed, and in order to focus the work, then IMS to PSTN session cases require identification. Some of these cases have already been detailed within TS 23.228 and TS 24.228, and this document aims to build upon and develop these in more detail, using the experience of the 3GPP interworking group.

It is felt that the 3 most common session cases to consider will be: -

· Successful Session establishment

· Session Failure due to error detected in terminating network

· Session Release 

These 3 session cases can be used to describe the message sequences for both: -

· PSTN originating session (PSTN-O)

· Mobile Terminal originating sessions (PSTN-T)

Once these have been agreed, then the mapping of between the IMS SIP (as per TS 24.229) and ISUP can be developed.

Proposal

To include the following text in section 4 of TS 29.163, which lists initial interworking cases to consider for IMS to CS network interworking work currently being progressed within CN3.
4.2 Interworking Scenarios

4.2.1.  PSTN Origination, Mobile Termination

For PSTN originated sessions, the MGCF in the IM subsystem acts as the SIP endpoint, and initiates SIP session requests on behalf of the PSTN and Media Gateway (MGW). The subsequent nodes consider the signalling as if it came from a S-CSCF.

Due to routing of sessions within the PSTN, all PSTN originating sessions will only occur in the home PLMN of the destination subscriber. However, the destination subscriber may be roaming in a different operator’s network, but still the MGCF and the MGW will always be located in the home network.

4.2.1.1. Session Establishment - Successful

Figure 1 presents the case of a PSTN originated session routed towards the IM subsystem. The MGCF terminates the ISUP/BICC signalling and maps this into SIP signalling messages for onward routing over the IM subsystem. The MGW terminates a CS bearer and maps this onto an IP bearer for onward routing over the IM subsystem.
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Figure 1: PSTN Originated Session - Successful Session Establishment

4.2.1.2. Session Failure - Error in terminating network
Figure 2 presents the case where a PSTN originated session attempt failed due to an error detected in the terminating network. This could be due to destination being "busy" (SIP error code 486), destination service denied (SIP error code 403), destination currently out of coverage (SIP error code 480), or some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, the originator could be at many different stages within the session establishment procedure. This is shown in Figure 2, as optional messages 5-17 that may appear in this error procedure. The error code could be reported back from the terminating network as early as message 5 (i.e. "busy here" - SIP error code 486).
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Figure 2: PSTN Originated Session Failure - Error in Terminating Network (IMS)

4.2.1.3. Session Release originated by PSTN 

Figure 3 presents the case where the PSTN signals to release the session using the REL message, containing the cause code 16 - normal call clearing.

Upon receiving the REL message, the MGCF interacts with the MGW to release the user plane resources (both PSTN CS bearer and the IP bearer). The MGCF then sends the BYE message to the IMS user to release the SIP session. This is acknowledged, and the MGCF then sends the RLC message back to the PTSN to confirm the CS bearer has been released in the MGW and is available to re-use.
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Figure 3: PSTN Originated Session Release

4.2.2. Mobile Origination, PSTN termination in same network

4.2.2.1. Mobile Origination, PSTN termination in same network

For PSTN terminated sessions, the MGCF in the IM subsystem acts as the SIP endpoint, and receives SIP session requests on behalf of the PSTN and Media Gateway (MGW). The subsequent nodes consider the signalling as if it came from a S-CSCF.

4.2.2.2. Session Establishment - Successful

Figure 4 presents the case of a PSTN terminated session routed from the IM subsystem. The MGCF terminates SIP signalling messages and maps these into the ISUP/BICC signalling for onward routing over the PSTN. The MGW terminates an IP bearer and maps this into CS bearer for onward routing over the IM subsystem.
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Figure 4: PSTN Terminated Session - Successful Session Establishment

4.2.2.3. Session Failure - Error in terminating network

Figure 5 presents the case where an IMS originated session attempt failed due to an error detected in the terminating network (PSTN). This could be due to the destination being "busy" for example (ISUP cause code 17).

The MGCF will have to interpret the error code and map this into a SIP error message (i.e. "busy here" - SIP error code 486) when the PSTN user is busy. Also the MGCF will have to instruct the MGW to release the CS and IP resource allocated to allow the re-use of these for other sessions. Once these are release then the MGCF can return a RLC (Release Complete) message to the PTSN to confirm that the CS bearer has been released.
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Figure 5: Mobile Originated Session Failure - Error in Terminating Network (PSTN)

4.2.2.4. Session Release originated by Mobile Terminal

Figure 6 presents the case where the IMS Mobile Terminal signals to release the session using the SIP BYE message.

The MGCF interacts with the MGW to release the user plane resources (both PSTN CS bearer and the IP bearer). The MGCF acknowledges the BYE message (returns 200OK to IMS user), and then sends the REL message to the PTSN, containing the cause code 16 - normal call clearing. The PSTN then confirm the release of resources by returning the RLC message.
[image: image6.wmf]5. REL

1. BYE

6. RLC

3. 200 OK

6. IP-RLC

4. IP-REL

PSTN

T-SGW

MGW

MGCF

Terminating Network

2. H.248 interaction to

release the connection


Figure 6: Mobile Terminal Originated Session Release

