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1 Introduction

This contribution proposes text for a subsection of 5.12 of TS23.228, on Call Hold and Resume Procedures.

The SIP mechanism for placing a call on ‘hold’ is to send an INVITE message, sent from either endpoint to the other, containing an updated SDP with the c= line having an IP address of 0.0.0.0.  The call can be resumed by sending another INVITE message with a normal c= line in the SDP.

A SDP for a multi-media session can contain multiple c= lines, up to one for every media stream (m= line).  It is therefore possible to stop the transfer of one type of media, e.g. video, while continuing to transfer another, e.g. voice.

This is an example of mid-call signaling, as described in section 5.10.  The Sophia drafting session approved the list of functional elements that are to be shown in the information flows for mid-call signaling: UE, P-CSCF, S-CSCF, S-CSCF, P-CSCF, UE.  I-CSCFs are shown in mid-call signaling only if they perform some function other than routing of the request.

This INVITE message is acknowledged by a 200-OK final response, which is followed by an ACK.

When the UAC initiates the INVITE, the call leg identification (From, To, and Call-ID) fields are identical to those of the initial INVITE.  When the UAS initiates the INVITE, the From and To headers are reversed.  Draft-ietf-sip-rfc2543bis includes the procedures for both the UAC and UAS to construct a Route header based on the Record-Route information placed in the initial INVITE request.

2 Discussion: Routing of Hold and Resume messages

It is not clear that there is any benefit to be gained by routing the Hold and Resume messages through the S-CSCFs.  Enhanced QoS for signaling messages will require the messages from the UE for Hold/Resume to go to the P-CSCF, so its role in this flow is essential.

However, there is a single SIP mechanism for mid-call message routing; it is essential that the Hangup (BYE) message be routed through the S-CSCF to perform service control.

It is recommended that the single SIP mechanism be used for Hold/Resume, and that SA2 not request CN1 to devise a new SIP extension to optimize this case.

3 Proposed contents for TS23.228 Section 5.12.X

It is proposed that a new subsection be created in Section 5.12, containing the following:

5.12.X
Call Hold and Resume Procedures

This section gives information flows for the procedures for placing sessions on hold that were previously established by the mechanisms of sections 5.5, 5.6, 5.7, and 5.8, and resuming the session afterwards. Two cases are presented: mobile-to-mobile (UE-UE), and a UE-initiated hold of a UE-PSTN session.

For a multi-media session, it shall be possible to place a subset of the media streams on hold while maintaining the others.

5.12.X.1
Mobile-to-Mobile Call Hold and Resume Procedures

A IM Session was previously established between an initiating UE and a terminating UE.  Each of these UEs has an associated P-CSCF in the same network where they are currently located (either home or roaming), and a S-CSCF assigned either in their home network or, if roaming under visited control, in the visited network.  These functional elements cooperate to clear the session, and the procedures are independent of whether they are located in the home or visited networks.  Therefore there is no distinction in this section of home network vs. visited network.

The hold and resume procedures are identical whether the UE that initiated the session also initiates the call-hold, or whether the UE that terminated the session initiates the call-hold.

When a media stream has been placed on hold, it shall not be resumed by any endpoint other than the one that placed it on hold.

The procedures for placing a media stream on hold, and later resuming the media stream, are as shown in the following information flow:
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Information flow procedures are as follows:

1. UE#1 detects a request from the subscriber to place a media stream on hold.  UE#1 stops sending the media stream to the remote endpoint, but keeps the resources for the session reserved.

2. UE#1 sends a Hold message to its proxy, P-CSCF#1.

3. P-CSCF#1 forwards the Hold message to S-CSCF#1.

4. S-CSCF#1 forwards the Hold message to S-CSCF#2.

5. S-CSCF#2 forwards the Hold message to P-CSCF#2.

6. P-CSCF#2 forwards the Hold message to UE#2.

7. UE#2 stops sending the media stream to the remote endpoint, but keeps the resources for the session reserved.

8. UE#2 acknowledges receipt of the Hold message with a 200-OK final response, send to P-CSCF#2.

9. P-CSCF#2 forwards the 200 OK final response to S-CSCF#2.

10. S-CSCF#2 forwards the 200 OK final response to S-CSCF#1.

11. S-CSCF#1 forwards the 200 OK final response to P-CSCF#1.

12. P-CSCF#1 forwards the 200 OK final response to UE#1.

13. UE#1 detects a request from the subscriber to resume the media stream previously placed on hold. UE#1 sends a Resume message to its proxy, P-CSCF#1.

14. P-CSCF#1 forwards the Resume message to S-CSCF#1.

15. S-CSCF#1 forwards the Resume message to S-CSCF#2.

16. S-CSCF#2 forwards the Resume message to P-CSCF#2.

17. P-CSCF#2 forwards the Resume message to UE#2.

18. UE#2 resumes sending the media stream to the remote endpoint.

19. UE#2 acknowledges receipt of the Resume message with a 200-OK final response, sent to P-CSCF#2.

20. P-CSCF#2 forwards the 200 OK final response to S-CSCF#2.

21. S-CSCF#2 forwards the 200 OK final response to S-CSCF#1.

22. S-CSCF#1 forwards the 200 OK final response to P-CSCF#1.

23. P-CSCF#1 forwards the 200 OK final response to UE#1.

24. UE#1 resumes sending the media stream to the remote endpoint.

5.12.X.2
Mobile-initiated Hold and Resume of a Mobile-PSTN Session

A IM Session was previously established between an initiating UE and a MGCF acting as a gateway for a call terminating on the PSTN, or between an initiating MGCF acting as a gateway for a call originating on the PSTN to a terminating UE.  The UE has an associated P-CSCF in the same network where it is currently located (either home or roaming), and a S-CSCF assigned either in its home network or, if roaming under visited control, in the visited network.  These functional elements cooperate to clear the session, and the procedures are independent of whether they are located in the subscriber’s home or visited networks.  Therefore there is no distinction in this section of home network vs. visited network.

The call hold and resume procedure is identical whether the UE initiated the session to the PSTN, or if the PSTN initiated the call to the UE.

The procedures for placing a media stream on hold, and later resuming the media stream, are as shown in the following information flow:
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Information flow procedures are as follows:

1. UE detects a request from the subscriber to place a media stream on hold.  UE#1 stops sending the media stream to the remote endpoint, but keeps the resources for the session reserved.

2. UE sends a Hold message to its proxy, P-CSCF.

3. P-CSCF forwards the Hold message to S-CSCF.

4. S-CSCF forwards the Hold message to MGCF.

5. MGCF initiates a H.248 interaction with MGW instructing it to stop sending the media stream, but to keep the resources for the session reserved.

6. MGCF acknowledges receipt of the Hold message with a 200-OK final response, send to S-CSCF.

7. S-CSCF forwards the 200 OK final response to P-CSCF.

8. P-CSCF forwards the 200 OK final response to UE.

9. UE detects a request from the subscriber to resume the media stream previously placed on hold. UE sends a Resume message to its proxy, P-CSCF.

10. P-CSCF forwards the Resume message to S-CSCF.

11. S-CSCF forwards the Resume message to MGCF.

12. MGCF initiates a H.248 interaction with MGW instructing it to resume sending the media stream.

13. MGCF acknowledges receipt of the Resume message with a 200-OK final response, sent to S-CSCF.

14. S-CSCF forwards the 200 OK final response to P-CSCF.

15. P-CSCF forwards the 200 OK final response to UE.

16. UE resumes sending the media stream to the remote endpoint.

