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	Reason for change:
	Several contributions have been received indicating more flexibility is required for transcoding rather than just permitting the addition of codecs to the end of the codec list in any media line. In particular two use cases have been identified:
1. User A supports HD codec X and G.711; user B supports HD codec Y and G.711. The network is able to transcode between codec X and codec Y at a quality better than G.711. User A calls user B and specifies (X, G.711) as the codec list, because user A is prepared for the call to fallback to G.711 if X is not available. Without network intervention, the remote user would return (G.711) and the call would result as a call with G.711 in use. With the current rules for network intervention, the network would insert a codec in the offer as follows: (X, G.711, Y) which would still result in the offer /answer exchange providing G.711. It should be noted that if user A omits G.711, then the negotiation to allow the insertion of transcoding will work.

2. The network has access networks that do not ideally support G.711 as a codec, because of requirements on restricting bandwidth usage, but it is impossible to impose that in the SDP generated by e.g. the MGCF, because the network operator's IMS also supports other access networks that do not need such a restriction. In this case, the MGCF identifies G.711 as the first codec, and a subsequent transcoder might add AMR, and both are presented to the UE on the restricted access network. If the UE follows SDP rules, then it would choose the first in the list, assuming it supported it, which is G.711. The network has no means of requesting the UE to choose something different, under the current rules.

It is however desirable that:

1. That an endpoint can learn the capabilities supported by the remote endpoint when a session is requested.

2. That a modification by the network should not cause the user to be charged by something they do not desire.

This proposal attempts to provide more flexibility while retaining as much as possible of expectations of the end user.

In providing the changes to support the above, it was identified that some of the SDP procedures are contained in clause 5. Therefore appropriate material has been moved from clause 5 to clause 6. In doing this text changes such as "request" changed to "SDP offer" have been made.


	
	

	Summary of change:
	Material is moved from clause 5 to clause 6. Requirements for ordering are removed from clause 6 material, but otherwise there should be no technical change in this material.
A new annex T is provided to contain elements of network policy, of which that for transcoding is the currently provided material. This annex is kept general so if there is need to add such requirements relating to other capabilities in the future this is possible – no such other capabilities are currently envisaged.

	
	

	Consequences if not approved:
	Lack of flexibility on transcoding.
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PROPOSED CHANGE

5.7.5.6
Transcoding services invocation using third-party call control
An AS may invoke transcoding at an MRFC by the use of RFC 4117 [166], if the MRFC supports acting as the transcoding server described in RFC 4117 [166].

During the call setup, an AS may decide proactively to invoke transcoding when receiving an INVITE request, or reactively when the callee rejects the call setup using a 488 (Not Acceptable Here) response. To invoke transcoding using RFC 4117 [166], the AS shall act as a B2BUA between caller and callee and establish a third SIP dialogue towards the MRFC, supporting the transcoding as defined in subclause 6.6.
The SIP messages relating to the dialogue between AS and MRFC are sent either via the S-CSCF over the ISC and Mr interfaces,or directly over the Mr' interface.

PROPOSED CHANGE

5.10.7
Media transcoding control


The IBCF may perform the media transcoding control in order to allow establishing communication between IM CN subsystems using different media codecs based on the interworking agreement and session information. When performing media transcoding control the IBCF acts as a special case of an IMS-ALG compliant with the description given in subclause 5.10.5.

Upon receipt of any request containing an SDP offer, based on local policy and signalling inspection (e.g ICSI values, SDP), the IBCF may perform media transcoding control, as defined in subclause 6.7.2.8. Based on the local configuration determines the media which requires transcoding in the SDP offer.









PROPOSED CHANGE

6.6
Procedures at the AS

6.6.1
General

Since an AS may provide a wide range of different services, procedures for the SDP usage for an AS acting as originating UA, terminating UA or third-party call control role are dependent on the service provided to the UA and on the capabilities on the remote UA. There is no special requirements regarding the usage of the SDP, except the requirements for the SDP capabilities described in the following paragraphs and clause A.3:

1)
Providing that an INVITE request generated by an AS contains an SDP message body, the AS has the capability of reflecting the originating AS's capabilities, desired QoS and precondition requirements for the session in the SDP message body.
2)
When the AS sends a 183 (Session Progress) response with an SDP message body including one or more "m=" media types, it has the capability of requesting confirmation for the result of the resource reservation at the originating endpoint.
When an AS acts as a B2BUA, and it controls media resources using an MRF, it may support OMR. When the AS supports OMR, and it controls media resources using an MRF, it shall also perform the procedures described in 3GPP TS 29.079 [11D].

6.6.2
Transcoding

The AS shall send an SDP offer to the MRFC with the codecs supported by the caller and the codecs to be offered towards the callee, and the IP address and port information received from caller, in seperate media lines. When receiving an SDP answer from the MRFC, the AS shall forward the received selected codecs and IP address and port information in the callee´s media line(s) as an SDP offer towards the callee. 
When the callee provides an SDP answer with selected codecs and IP address and port information, the AS shall forward this information within a new SDP offer to the MRFC. When receiving the corresponding SDP answer from the MRFC, the AS shall forward the address and port information within the caller´s media line(s) as an SDP answer towards the caller.
The codecs offered for transcoding are subject to network policy which shall be according to subclause T.2.
PROPOSED CHANGE

6.7.1.3
IMS-ALG in IBCF for transcoding

Before forwarding the SDP offer to the answerer, the IBCF may add to the selected media one or more codecs to the codec list contained in the SDP offer. The codecs added to the SDP offer are based on local policy and shall be in accordance with the requirements of subclause T.2.

Upon receipt of an SDP answer, the IBCF shall inspect the list of the returned codecs and proceed as follows:

-
if the list contains at least one of the codecs belonging to the original SDP offer, the IBCF shall not invoke the transcoding function; and

-
if the list contains none of the codecs belonging to the original SDP offer, the IBCF shall select one of the returned codecs introduced in the answer and invoke the transcoding function. In order to perform the transcoding the IBCF shall select one of the codecs originally offered and set to a non-zero port value the related media stream in the answer sent to the offerer.

NOTE 2: The protocol used between IBCF and TrGW to allow the transport plane media trascoding control is out of scope of this specification. The codec selected by the answerer and the one selected by the IBCF and sent to the offerer can be used to instruct the TrGW for the transcoding purposes.
The IBCF shall remove from the SDP the codecs added to the original SDP offer before forwarding the SDP answer to the offerer.

NOTE 3:
In accordance with normal SDP procedure the transcoding IBCF informs the answerer of the properties of the chosen codecs (IP-address and ports).

PROPOSED CHANGE

6.7.2.8
IMS-ALG in P-CSCF for transcoding

An IMS-ALG may support procedures to modify SDP for transcoding purposes. The IMS-ALG shall only apply those transcoding procedures if an attached IMS-AGW supports transcoding.

Upon receipt of an SDP offer, based on local policy and SDP signalling inspection, the IMS-ALG may decide to offer transcoding.
To offer transcoding at the IMS-AGW, the IMS-ALG shall add codecs selected by local policy and supported by the IMS-AGW to the SDP offer. The local shall be in accordance with the requirements of subclause T.2..

Upon receipt of the corresponding SDP answer, the IMS-ALG shall inspect the list of the codecs within the SDP answer and proceed as follows:

-
If the list contains at least one of the codecs that was already contained in the previously received SDP offer, no transcoding at the IMS-AGW is required and the IMS-ALG will configure the IMS-AGW accordingly. The IMS-ALG shall remove from the SDP the codecs added to the original offer before forwarding the response to the offerer.
-
If only the codecs inserted by the IMS-ALG are contained in the answer, the IMS-ALG will configure the IMS-AGW to transcode. The IMS-ALG shall replace the received codecs in the SDP anwer with the codec it configured the IMS-AGW to use towards the SDP offerer´s direction.

For an IMS-ALG acting as ATCF, the following applies in addition:

-
During an originating or terminating session establishment, for media using PS transport towards the UE, the IMS-ALG (ATCF) should pass SDP offers without adding codecs to the SDP offer and pass SDP answers without modification to the contained codecs to avoid the potential need for transcoding in the IMS-AGW before the PS to CS access transfer; and

-
during the PS to CS access transfer procedure, the IMS-ALG (ATCF) shall preferentially select from the SDP offer it receives from the MSC server the codec already configured on the corresponding remote leg, if available.
PROPOSED CHANGE

Annex T (Normative):
Network policy requirements for the IM CN subsystem

T.1
Scope

This annex details areas where network policy is subject to additional requirements to those specified in the main part of this document.
T.2
Application of network policy for the support of transcoding
When providing transcoding functions at the P-CSCF, at the IBCF and at an AS, the set of codecs to be forwarded as the SDP offer to the remote user is subject to network policy. In order to give support to the codecs and media quality originally requested by the offerer, the network policy shall meet the following requirements.
NOTE 1:
RFC 4566 [39] recommends to list codecs in priority order, so by adding network inserted codecs to the end of the codec list will give higher priority to previous codecs that might have been inserted by the originating UE.

A. A)
Where later requirements do not otherwise allow such action, an intermediate entity should only change the order of the codec list for a specific network support reason, i.e. not for service reasons to the the end user. A typical example would be where a particular route or access technology is not suitable for the support of a specific codec that appears early in the list.
B. B)
An intermediate entity should only remove a codec from the codec list to meet policy requirements of the local access of the user.

C. C)
A modification (i.e. any combination of reordering, removal or addition) to the codec list should only be made, such that the resultant SDP offer / answer exchange results in media of equal or better end-to-end quality that if the modification had not been made, subject to policy restrictions of the access of the local user.

D. NOTE 2:
Transcoding between codecs of higher quality may provide better end-to-end quality that using a common codec of lower quality.
E. D)
Any removal from the codec list should be supported by appropriate transcoding to ensure that the SDP offer / answer exchange can still result in a successful selection of an appropriate codec to meet the quality of the users original request.

F. E)
A modification (i.e. any combination of reordering, removal or addition) to the codec list should only be made, such that the resultant SDP offer / answer exchange prefers solutions that do not use a transcoder rather than ones that do use transcoder, subject to meeting the policy restrictions in B) and meeting the best end-to-end media quality in C) above.
G. F)
Additions to the codec list that are provided by the network entity shall be supported by transcoding from the offered codecs contained in the SDP offer to the added codecs, and also transcoding in the reverse direction.
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