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1 Introduction
The TR does not provide any solution how to differentiate when SDP answer contains codec list as codec capabilities or as selected codec + other available codecs. 
2 Discussions
BICC sends in the backward direction selected codec + available codec list. In general case, the SDP answer contains codec capabilities. Just by checking the answer it’s not clear which of the two the SDP answer indicates especially when the selected codec is the first offered codec.

3 Proposals
Change the codec negotiation with the proposal below.
5.7
Codec Negotiation 
Editor's Note:
Changes to this Clause need to be agreed within CT4.

The support of Q.1912.5 has associated with it support for the 'Offer/Answer' model as specified in IETF RFC 3264 [27]. The Offer/Answer model is capable of exchanging SDP for the purposes of session establishment and can be used to support the codec negotiation that is required to support the OoBTC functionality.  Codecs identified in IETF RFC 3267 [18], IETF RFC 3551 [28] and IETF RFC 3555 [29] may be supported for OoBTC.  As a minimum, the mandatory codecs required to be supported are listed in 3GPP TS 23.153 [17].  

For the codec negotiation over a SIP-I based Nc interface, two models are considered:-

1.
An initial offer includes the codecs supported by the offerer in a descending order of preference, with the answer including the codecs from that list that are also supported by the answerer in the same order. Then a second offer may be made identifying a single selected codec for the call/session that is being established.  See Figure 5.7.1.
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Figure 5.7.1: Codec Negotiation and Call Establishment with two Offer/Answer Method

Editor's Note: The second offer/answer exchange may also take place in the PRACK / 200 OK PRACK. 
2.
An offer includes the codecs supported by the offerer in a descending order of preference. The 3G network shall also include the new 3G indicator when sending Supported Codecs in INVITE. If the answerer supports the 3G codec negotiation it shall return the selected codec as the first codec in the list of codecs, the remaining codecs being the available codecs. The answerer confirms support of the 3G codec negotiation by including the 3G indicator in the Answer. Only the first codec (selected codec) may be used for media transfer in the session (call) without further negotiation (via re-INVITE or UPDATE). See Figure 5.7.2.

[image: image2]
Figure 5.7.2: Codec Negotiation and Call Establishment with single Offer/Answer Method
The answer may include additional codecs that were not present in the initial offer, but are supported by the answerer.  Receipt of such an answer is required to be supported for interworking with external SIP-I networks, however it is FFS whether this will be allowed within a 3GPP network (e.g. for TFO Harmonisation).

If the Offerer receives the Answer without the 3G indicator then it shall assume a non-3G network and shall then select a speech codec from the list of codecs received from the Answerer and shall indicate the selected speech codec via a subsequent offer (UPDATE if supported by Answerer).
If the Answerer receives an Offer without the 3G indicator then it shall assume a non-3G network and shall then include only those speech codecs in the answer that it can support simultaneously. The 3G network shall not send back in the Answer multiple codecs as it cannot ensure that the Non-3G network will return a subsequent Offer to limit the codecs to a single selected codec.
Codec Negotiation within 3G PLMN shall follow the same principles as for BICC, for example all nodes participating in the negotiation shall remove codecs from the list that they do not support before forwarding the INVITE to the succeeding node.

The new 3G indicator shall take the following syntax (ABNF definition):







3Gcodecnegotiation-attribute = "a=3gcod:" semantics

semantics          = "supp" | "used" 
The aim of the new 3G indication attribute is to avoid extra SDP offer/answer exchange to lock down the selected speech codec to a single codec. Locking down the speech codec means that other codecs cannot be taken into use without a new SDP offer/answer exchange.

The Offerer shall use either the “supp” or “used” attribute to indicate support for 3G codec negotiation. The used attribute indicates also that multiple speech codecs cannot be used simultaneously. The Answerer shall similarly indicate its capability to use 3G codec negotiation and that it cannot use multiple speech codecs simultaneously.
The new 3G indicator is applicable only the speech codecs. Thus the simultaneous use of speech and e.g. the following codecs is not influenced by the 3G indicator:

· Comfort noise codec

· Telephone-event codec

· Codec used to transfer voice band data (that is orthogonal to speech codec use)
The use of codec semantics attribute requires IANA registration, however the use of such attribute can be useful outside of 3G network thus IETF documentation is also preferred.
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