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1 Introduction

This is a revision of S2-001879, based on discussion at S2#15.

This contribution proposes text for a subsection of Annex C of TS23.228, on Codec negotiation and mid-call Codec change.

The SDP attached to a SIP message describes the media flows that the sender of the message is willing to receive, and the specific addresses and ports to which those media streams should be sent.

While it is theoretically possible for an endpoint to send each sequential media packet using a different codec, it is not likely that real implementations of receivers will have the ability to decode them in real-time.  Therefore it is necessary for the endpoints to agree to a single codec that will be used over each media path

Additional mechanisms described in Appendix B of RFC2543 (and draft-ietf-sip-rfc2543bis) are used to align the media from UAC to UAS with the media from UAS to UAC, so that the two directions are somewhat in sync.  The UAC includes in its SDP the full set of codecs it is able to support.  In its response, the UAS identifies its capabilities for each.  The result after one round-trip is that both UAC and UAS know the set of common codecs that both support.

The procedures for the IM Subsystem include one additional step in the negotiation, which enables selection of a single initial codec for the session.  This is the “Final SDP message” shown in the call flows (a.k.a PRACK of the 183-SDP message).  If the UAC had indicated multiple codecs in its initial INVITE, and multiple codecs were supported by the UAS in the 183-SDP message, the “Final SDP message” selects the single codec to be used for the session.  In cases when the SDP message from UAS to UAC contained only a single codec, it is not required to include a SDP in the PRACK message.

Due to the same practical concerns with real receivers stated above, it is necessary to coordinate changes in the codec used for a media stream.  Therefore the mid-call code change procedures are needed to synchronize the change.

2 Proposed contents for new subsection of TS23.228 Annex C
It is proposed that a new subsection be created in Annex B, containing the following:

C.X
Procedures for Codec Negotiations

This section gives information flows for the procedures for determining the set of mutually-supported codecs between the endpoints of a multi-media session, determining the initial codecs to be used for the multi-media session, and the procedures for changing between codecs when multiple ones are supported.. 


Editor’s note:  When stable this text will be moved to a new subsection of 5.12.


Editor’s note:  If transcoding is to be supported, these procedures need to be adjusted.
C.X.1
Codec negotiation during initial session establishment

Initial session establishment in the IM Subsystem must determine a common codec (or set of common codecs for multi-media sessions) that will be used for the session.  This is done through an end-to-end message exchange to determine the complete set of common codecs, then the decision is made by the session initiator as to the initial set of media flows.

The session initiator includes an SDP in the SIP INVITE message that lists every codec that the originator is willing to support for this session.  When the message arrives at the destination endpoint, it responds with the subset that it is also willing to support for the session.  Media authorization is performed for this common subset.  The session initiator, upon receiving the common subset, determines the codec (or set of codecs) to be used initially.

Once the session is established, the procedures of section B.X.2 may be used by either endpoint to change to a different codec that was included in the initial common list, and for which no additional resources are required for media transport.  The procedures of section B.X.3 may be used by either endpoint to propose additional codecs, to receive additional authorization for QoS resources, or to change to a different codec that requires resources beyond those allocated to the session.
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The detailed procedure is as follows:

1. UE#1 determines the complete set of codecs that it is capable of supporting for this session.  It builds a SDP containing bandwidth requirements and characteristics of each, and assigns local port numbers for each possible media flow.  Multiple media flows may be offered, and for each media flow (m= line in SDP), there may be multiple codec choices offered.

2. UE#1 sends the initial INVITE message to P-CSCF#1 containing this SDP

3. P-CSCF#1 examines the media parameters, and removes any choices that the nework operator decides, based on local policy, not to allow on the network.

4. P-CSCF#1 forwards the INVITE message to S-CSCF#1

5. S-CSCF#1 examines the media parameters, and removes any choices that the subscriber does not have authority to request.

6. S-CSCF#1 forwards the INVITE, through the S-S Call Flow Procedures, to S-CSCF#2

7. S-CSCF#2 examines the media parameters, and removes any choices that the destination subscriber does not have authority to request.

8. S-CSCF#3 forwards the INVITE message to P-CSCF#2.

9. P-CSCF#2 examines the media parameters, and removes any that the network operator decides, based on local policy, not to allow on the network.

10. P-CSCF#2 forwards the INVITE message to UE#2

11. UE#2 determines the complete set of codecs that it is capable of supporting for this session.  It determines the intersection with those appearing in the SDP in the INVITE message.  For each media flow that is not supported, UE#2 inserts a SDP entry for media (m= line) with port=0.  For each media flow that is supported, UE#2 inserts a SDP entry with an assigned port and with the codecs in common with those in the SDP from UE#1.

12. UE#2 returns the SDP listing common media flows and codecs to P-CSCF#2

13. P-CSCF#2 authorizes the QoS resources for the remaining media flows and codec choices.

14. P-CSCF#2 forwards the SDP response to S-CSCF#2.

15. S-CSCF#2 forwards the SDP response to S-CSCF#1

16. S-CSCF#1 forwards the SDP response to P-CSCF#1

17. P-CSCF#1 authorizes the QoS resources for the remaining media flows and codec choices.

18. P-CSCF#1 forwards the SDP response to UE#1

19. UE#1 determines which media flows should be used for this session, and which codecs should be used for each of those media flows.  If there was more than one media flow, or if there was more than one choice of codec for a media flow, then UE#1 must include an SDP in the “Final SDP” message sent to UE#2.

20-24. UE#2 sends the “Final SDP” message to UE#1, along the signaling path established by the INVITE request

The remainder of the multi-media session completes identically to a single media/single codec session.

C.X.2
Codec change within the previous reservation
After the multi-media session is established, it is possible for either endpoint to change the set of media flows or codec for a media flow.  If the change is within the resources previously reserved, then it is only necessary to synchronize the change with the other endpoint.  Note that an admission control decision will not fail if the new resource request is within the previous reservation.
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The detailed procedure is as follows:

1. UE#1 determines that a new media stream is desired, or that a change is needed in the codec in use for an existing media stream.  UE#1 evaluates the impact of this change, and determines the existing resources reserved for the session are adequate.  UE#1 builds a revised SDP that includes all the common media flows determined by the initial negotiation, but assigns a codec and port number only to those to be used onward.  UE#1 stops transmitting media streams on those to be dropped from the session.

2-6. UE#1 sends an INVITE message through the signaling path to UE#2.  At each step along the way, the CSCFs recognize the SDP is a proper subset of that previously authorized, and take no further action.

7. UE#2 receives the INVITE message, and agrees that it is a change within the previous resource reservation.  (If not, it would respond with a SDP message, following the procedures of 5.12.X.3).  UE#2 stops sending the media streams to be deleted, and initializes its media receivers for the new codec.

8-12. UE#2 forwards a 200-OK final response to the INVITE message along the signaling path back to UE#1.

13. UE#1 starts sending media using the new codecs.  UE#1 also releases any excess resources no longer needed.

14-18. UE#1 sends the SIP final acknowledgement, ACK, to UE#2.

19.
UE#2 starts sending media using the new codecs.  UE#2 also releases any excess resources no 
longer needed

C.X.3
Codec change requiring new resources and/or
 authoriztion

After the multi-media session is established, it is possible for either endpoint to change the set of media flows or codec for a media flow.  If the change requires additional resources beyond those previously reserved, then it is necessary to perform the resource reservation and bearer establishment procedures.  If the reservation request fails for whatever reason, the original multi-media session remains in progress.
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The detailed procedure is as follows:

1. UE#1 determines the revised set of codecs that it is wishes to support for this session.  It builds a SDP containing bandwidth requirements and characteristics of each, and assigns local port numbers for each possible media flow.  Multiple media flows may be offered, and for each media flow (m= line in SDP), there may be multiple codec choices offered.

2. UE#1 sends an INVITE message to P-CSCF#1 containing this SDP

3. P-CSCF#1 examines the media parameters, and removes any choices that the network operator decides, based on local policy, not to allow on the network.

4. P-CSCF#1 forwards the INVITE message to S-CSCF#1

5. S-CSCF#1 examines the media parameters, and removes any choices that the subscriber does not have authority to request.

6. S-CSCF#1 forwards the INVITE, through the S-S Call Flow Procedures, to S-CSCF#2

7. S-CSCF#2 examines the media parameters, and removes any choices that the destination subscriber does not have authority to request.

8. S-CSCF#3 forwards the INVITE message to P-CSCF#2.

9. P-CSCF#2 examines the media flows and the codec choices, and removes any that the destination network operator decides, based on local policy, not to allow on the network.

10. P-CSCF#2 forwards the INVITE message to UE#2

11. UE#2 determines the complete set of codecs that it is capable of supporting for this session.  It determines the intersection with those appearing in the SDP in the INVITE message.  For each media flow that is not supported, UE#2 inserts a SDP entry for media (m= line) with port=0.  For each media flow that is supported, UE#2 inserts a SDP entry with an assigned port and with the codecs in common with those in the SDP from UE#1.

12. UE#2 returns the SDP listing common media flows and codecs to P-CSCF#2

13. P-CSCF#2 increases the authorization for the QoS resources, if needed, for the remaining media flows and codec choices.

14. P-CSCF#2 forwards the SDP response to S-CSCF#2.

15. S-CSCF#2 forwards the SDP response to S-CSCF#1

16. S-CSCF#1 forwards the SDP response to P-CSCF#1

17. P-CSCF#1 increases the authorization for the QoS resources, if needed, for the remaining media flows and codec choices.

18. P-CSCF#1 forwards the SDP response to UE#1

19. UE#1 determines which media flows should be used for this session, and which codecs should be used for each of those media flows.  If there was more than one media flow, or if there was more than one choice of codec for a media flow, then UE#1 must include an SDP in the “Final SDP” message sent to UE#2.

20-24. UE#1 sends the “Final SDP” message to UE#2, including the SDP from step #19 if needed.

25. UE#1 and UE#2 reserve the resources needed for the added or changed media flows.  If the reservation is successfully completed by UE#1, it stops transmitting any deleted media streams.

26-30. UE#1 sends the “Resource Reservation Successful” message to UE#2, via the signaling path through the CSCFs.

31. UE#2 stops sending the media streams to be deleted, and initializes its media receivers for the new codec.

32-36. UE#2 sends the 200-OK final response to UE#1, along the signaling path

37. UE#1 starts sending media using the new codecs.  UE#1 also releases any excess resources no longer needed.

38-42 UE#1 sends the SIP final acknowledgement, ACK, to UE#2 along the signaling path

43.
UE#2 starts sending media using the new codecs.  UE#2 also releases any excess resources no 
longer needed

