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1. Introduction
At CT4#34 there was a keen discussion on codec negotiation mechanisms. At that point two sub-proposals emerged but it was not agreed which solution for codec negotiation should be recommended for SIP-I on the Nc interface and which options would be fruitful to keep depending on various operators plans for deployment and their timeframes. For Rel-8, this will be specified in a TS so recommendations should be made available in the TR to benefit this work.  

The first sub-proposal mandates use of behaviour specific to 3GPP, where a new "3GPP Indicator" is used in SDP to indicate that the SDP answer is to be structured in such a way as to identify the Selected Codec and Available Codec List.  The second sub-proposal makes the new "3GPP Indicator" optional and negotiable so that the same SIP profile is applicable both within the SIP-I PLMN and when interconnecting to other standard SIP-I networks. The two sub-proposals were included after an e-mail approval process. The two sub-proposals were defined in section 5.7 of 3GPP TR 29.802 v1.0.0.

The purpose of this contribution is to compare the two proposed solutions and consider what conclusions should be drawn to be placed in the TR.
2. The Two Sub-Proposals
The basic premise of the first sub-proposal is that:
· every 3GPP Node shall include the "3GPP Indicator" in SDP. 
Any recipient node then knows that the codec negotiation procedures, as defined in 3GPP specification TS 23.153, will apply.

Only a single SIP-I answer is required, which can contain multiple alternative codecs, but the first codec in the list is the Selected Codec.
The proposal makes a clear differentiation between codec negotiation on Nc interface and interworking to external SIP-I networks. In these cases, the interworking point has to handle peer nodes that may not support the "3GPP Indicator".
The proposal also says that the Offerer shall include the 3GPP Indicator in all SIP-I offers, i.e. also in external SIP-I negotiations. In these cases, the 3GPP-SIP-I Answerer shall include the 3GPP Indicator in its answer to allow a clear identification that the Codec List is structured into a Selected Codec and an Alternative Codec List.  If the Answer arrives with multiple codecs and without the 3GPP Indicator from an external SIP-I network, the Offerer must send a second Offer to pick the Selected Codec.  
The second sub-proposal's basic premise is that:
· “the inclusion of the "3GPP Indicator" is optional. 
In this case, there is no differentiation between the signalling to/from a 3GPP node connected via the Nc interface and an external SIP-I node. The SIP-I node is recommended to include the indicator in SDP Offers and Answers in many cases but is not required to do so when it is an intermediate signalling node that has not received the indicator in SDP from its other interface. Thus the Answerer may return a codec list with multiple codecs and not include the "3GPP Indicator" in the reply. This allows for the IETF standard interworking to outside SIP-I networks and avoids complex interworking at the 3GPP interworking edge node. If the Answer arrives with multiple codecs and without the 3GPP Indicator from an external SIP-I network either directly or indirectly through an intermediate node, the Offerer must send a second Offer to pick the Selected Codec.  
This proposal completely satisfies the requirements for 3GPP OoBTC as specified by 3GPP TS 23.153:

· it enables establishing TrFO at call setup (insertion of the 3GPP Indicator in SDP offers/answers is not required for this). TS 23.153 defines OoBTC as: "Out of Band Transcoder Control: capability of a system to negotiate the types of codecs and codec modes on a call per call basis through out-of-band signalling, required to establish Transcoder Free Operation". It is clearly the case that IETF SIP and IETF offer/answer procedures satisfy this definition.

· it enables optimizing OoBTC procedures, as specified by 3GPP TS 23.153, e.g. TFO/TrFO harmonization, optimal codec selection during handover, by mandating a 3GPP node capable of using the ACL to include the 3GPP indicator in any offer it generates. This allows the answerer to safely leave out the 3GPP indicator AND include the selected codec and ACL, since the answerer knows that the offerer, as a 3GPP endpoint, will initiate a second offer/answer to lock down the selected codec. This second offer/answer exchange does not require extra signalling when using preconditions since it can be combined with the signalling required to signal that preconditions are met. This proposal alternatively allows the 3GPP node to answer with the Indicator too. 
Insertion of the 3GPP indicator in the SDP offer remains, however, optional for a 3GPP node that does not, or can not make use of the ACL, e.g. because the corresponding optional TFO procedures (TFO optimal codec and distant list notify) and codec modification procedures (reserve bearer characteristics, modify bearer characteristics, confirm bearer characteristics) are not supported by the MSC-S or MGW.
3. Comparison of the two proposals

Sub-Proposal 1: Mandatory support of 3GPP OoBTC Indicator within SIP-I over Nc in the Offer and Answer
· Emulation of the BICC codec negotiation procedures in 3GPP TS 23.153.
· A common solution for  Codec Selection Nc interface in OoBTC and SIP-I within 3GPP networks
· Interworking to external networks must be kept at network border, i.e., a separate interworking node, to provide interworking between the 3GPP and non-3GPP SIP-I profiles.
· Two SIP profiles are to be defined with different behaviour between 3GPP nodes compared to when a 3GPP node interoperates with an external SIP-I network. This architecture thus requires the development of two separate sets of SIP procedures for these networks and the potential for these two profiles to (unnecessarily) diverge further over time. This architecture also requires that each node keeps track of when it is communicating within a 3GPP SIP-I network and within an external SIP-I network, so that it can follow the corresponding procedures. There is also the need for each MSC to have separate interfaces to the 3GPP and external SIP-I networks; or to allocate special interworking nodes just for the purpose of interworking between them. It is unnecessary to make this arbitrary distinction between the networks and to risk: defining, developing, deploying and maintaining two separate networks, when one SIP-I profile is sufficient, by just making the 3GPP indicator and procedures negotiable and optional. This already must be done within the external SIP-I profile.
· It permits evolution of "3GPP Indicator" into external networks (IETF draft is required), by using the procedures of Sub-Proposal 2 when interoperating with the external network.
Sub-Proposal 2: Optional support of 3GPP OoBTC Indicator within SIP-I over Nc in the Offer and Answer
· A standard SIP-I codec negotiation method would be introduced on the Nc with a negotiable 3GPP extension (the 3GPP Indicator), thus allowing a clean interworking with current SIP-I implementations (for those operators that have already deployed SIP-I).
The WI clearly states that the SIP-I based Nc is intended to interoperate with existing SIP-I networks. This is a highly desirable goal to avoid unnecessary interworking. If the 3GPP Indicator is introduced as an optional extension, then it can always be applied when it can be of value in the network. If the extension is not available because a leg in the call path (for example, through an external SIP-I node) cannot support the extension, then there is no useful ACL available to the endpoints anyway, so there is no loss in functionality. Even when the ACL is available, it is not useful to an MSC associated with a PSTN network interface, since there are no mid-call events that will require it to renegotiate codecs. The ACL is only useful in an end-to-end mobile-to-mobile scenario where all call legs support the extension. Since this is only a subset of the cases, it is easier to simply describe the extension as optional (and recommended where useful) rather than mandating it in numerous cases where it has no value.

· Emulation of the BICC codec negotiation procedures in 3GPP TS 23.153 in all useful scenarios when negotiated using the 3GPP Indicator.

· Only one SIP-I profile is needed within the 3GPP PLMN and when interconnecting to external SIP-I networks, thus no separate interworking nodes are needed.
· When endpoints do not negotiate the use of the 3GPP extension, if the Answerer returns multiple codecs, the Offerer will send a subsequent Offer/Answer.

4. Conclusions

The Sub-Proposal 2 has all of the capabilities of Sub-Proposal 1 with additional attractive features due to its ability to negotiate the use of the 3GPP extensions to the SDP offer/answer procedures with the "3GPP Indicator". It is therefore recommended that Sub-Proposal 2 be adopted for use in 3GPP SIP-I networks.  
It is proposed that the above comparison and conclusions are added to TR 29.802.
