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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 "OoBTC 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 "OoBTC 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 "OoBTC 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 "OoBTC Indicator".
The proposal also says that the Offerer shall include the OoBTC 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 OoBTC 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 OoBTC 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 "OoBTC 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 "OoBTC 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 OoBTC Indicator from an external SIP-I network either directly or indirectly through an intermediate node, the 3GPP Offerer must send a second Offer to resolve down to the Selected Codec.  
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 providing full compliance to 3GPP TS 23.153.

· A common solution for Codec Selection Nc interface using BICC and SIP-I within 3GPP networks

· Interworking to external networks is kept at the network border  to provide interworking between the 3GPP and non-3GPP SIP-I profiles.
· It permits evolution of "OoBTC 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 OoBTC Indicator), thus allowing interworking with external SIP-I implementations.

· Only one SIP-I profile is needed within the 3GPP PLMN and when interconnecting to external SIP-I networks, thus no separate interworking is required for codec negotiation.

· Emulation of the BICC codec negotiation procedures in 3GPP TS 23.153 in scenarios only when negotiated using the optional OoBTC Indicator.
· When endpoints do not negotiate the use of the OoBTC Indicator, if the Answerer returns multiple codecs, the 3GPP Offerer is required to send a subsequent Offer/Answer to reduce the codec list to a single codec. 
4. Conclusions

Both Sub-Proposal 1 and Sub-Proposal 2 have benefits as outlined above.  Therefore, a combination of the two Sub-Proposals shall be used for codec negotiation for a SIP-I based Nc interface.  The OoBTC Indicator shall be included in offers initiated by an MSC-S. An intermediate node forwarding an offer shall include the OoBTC Indicator if included in the offer received from the preceding node.  Upon receiving offers/answers from an external network without the OoBTC Indicator, the intermediate node has the option of forwarding the IETF codec list through to the MSC-S without the OoBTC Indicator OR to add the OoBTC Indicator to allow the mapping of the IETF Codec List to a 3GPP Selected Codec and Available Codec list within the 3GPP network.

It is proposed that the text below is added to TR 29.802.
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Intermediate node: a 3GPP node that may be between either two other 3GPP nodes (e.g., MSC), or between a 3GPP node (e.g. GMSC) and the external network, or between two external networks (e.g., GMSC, MSC/IWF, in the case of incoming mobile call being immediately forwarded back out to an external network).
example: text used to clarify abstract rules by applying them literally.

Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

5.7.x
Comparison of Codec Negotiation Sub-Proposals
This section compares the Sub-Proposals highlighted for the mechanism to perform codec negotiation on a SIP-I based Nc Interface.
5.7.x.a
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 providing full compliance to 3GPP TS 23.153.
-
A common solution for Codec Selection Nc interface using BICC and SIP-I within 3GPP networks

-
Interworking to external networks is kept at the network border to provide interworking between the 3GPP and non-3GPP SIP-I profiles.
-
It permits evolution of "OoBTC Indicator" into external networks (IETF draft is required), by using the procedures of Sub-Proposal 2 when interoperating with the external network.
5.7.x.b
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 OoBTC Indicator), thus allowing interworking with external SIP-I implementations.
-
Only one SIP-I profile is needed within the 3GPP PLMN and when interconnecting to external SIP-I networks, thus no separate interworking is required for codec negotiation.
-
Emulation of the BICC codec negotiation procedures in 3GPP TS 23.153 in scenarios only when negotiated using the optional OoBTC Indicator.

-
When endpoints do not negotiate the use of the OoBTC Indicator, if the Answerer returns multiple codecs, the 3GPP Offerer is required to send a subsequent Offer/Answer to reduce the codec list to a single codec. 
5.7.y
Conclusion of Codec Negotiation
5.7.y.1 
Introduction
It is clear from 5.7.x that both Sub-proposals have advantages and disadvantages.  Therefore a combination of the two sub-proposals is proposed to be used for the codec negotiation mechanism for a SIP-I based Nc Interface.  The functionality is described in the following sections for both the 3GPP Node Originating and Terminating cases.
5.7.y.2
3GPP Node Originating Call
-
An MSC-S initiating an offer shall include the OoBTC Indicator in the offer.  An intermediate node forwarding an offer shall include the OoBTC Indicator if included in the offer received from the preceding node. The OoBTC Indicator shall not be included in second offers made to resolve an answer to a single codec when the answer did not include the OoBTC indicator, (see procedures below).
-
If the following answer includes the OoBTC Indicator, then the codec list shall contain the 3GPP Selected Codec and Available Codec List.  The 3GPP intermediate node shall forward the OoBTC Indicator in the answer back to the offering node.
-
If the following answer does not include the OoBTC Indicator (e.g. the external network does not support the OoBTC), then the codec list shall be interpreted in accordance with IETF rules (RFC 3264).   There are two options dependent on implementation option:
1.
The 3GPP intermediate node may forward the IETF codec list to the preceding node without the OoBTC Indicator.  

2.
The 3GPP intermediate node may map the IETF codec list into a 3GPP Selected Codec and Available Codec List and forward this to the preceding node with the OoBTC Indicator.  This exchange concludes the offer/answer from the perspective of the offering node.  If the answer contains multiple codecs, the 3GPP intermediate node shall initiate the second offer towards the succeeding node with a single codec (same as the 3GPP Selected Codec) without the OoBTC Indicator. 
-
If the offering MSC-S receives an answer without the OoBTC Indicator, the codec list shall be interpreted in accordance with the IETF codec rules.  If the answer contains multiple codecs, the MSC-S initiates a second offer with the selected codec without the OoBTC Indicator.
-
If the offering MSC-S receives an answer with the OoBTC Indicator, then the codec list shall contain the 3GPP Selected Codec and Available Codec List.
5.7.y.3
3GPP Node Terminating Call
-
A 3GPP intermediate node receiving an offer with the OoBTC Indicator shall forward the OoBTC Indicator in the Offer to the succeeding node.
-
A 3GPP intermediate node receiving an offer without the OoBTC Indicator shall behave according to two options dependent on implementation option:

1.
The 3GPP intermediate node may forward the IETF codec list to the succeeding node without the OoBTC Indicator.  

2.
The 3GPP intermediate node may include the OoBTC indicator in the offer it sends to the succeeding node.  
NOTE:
The intermediate node may forward an INVITE for a call that was initiated by the external network (External NW -> intermediate node(s) -> external NW), in which case the offer received from the preceding node may not contain the OoBTC Indicator. 
-
If the 3GPP MSC-S terminating the codec negotiation receives an offer with the OoBTC Indicator, it shall include the OoBTC Indicator in the Answer.  The returned codec list shall be formatted as a 3GPP Selected Codec List and Available Codec List.
-
If the 3GPP MSC-S terminating the codec negotiation receives an offer without the OoBTC Indicator, the codec list shall be interpreted in accordance with the IETF codec rules and the MSC-S shall initiate an answer with a single codec. It shall not include the OoBTC Indicator in the Answer.  


-
A 3GPP intermediate node receiving an answer with the OoBTC Indicator shall behave according to the presence of the OoBTC Indicator in the initial offer received from the preceding node.

1. If the Initial Offer included the OoBTC Indicator, the 3GPP intermediate node shall forward the Answer with the OoBTC Indicator to the preceding node.  The codec list shall be formatted as a 3GPP Selected Codec and Available Codec List. 
2. If the Initial Offer did not include the OoBTC Indicator, the 3GPP intermediate node shall forward the Answer without the OoBTC Indicator to the preceding node.  The answer shall contain a single codec (mapped from the 3GPP Selected Codec). 
-
A 3GPP intermediate node receiving the answer without the OoBTC Indicator shall behave according to the two options below, dependent on implementation option:. 
1.
The 3GPP intermediate node may forward the IETF codec list to the preceding node.  The answer shall not contain the OoBTC Indicator.
2.
If the initial offer received by the intermediate node contained the OoBTC Indicator, the 3GPP intermediate node may map the IETF codec list into a 3GPP Selected Codec and Available Codec List and forward this to the preceding node with the OoBTC Indicator.  This exchange concludes the offer/answer from the perspective of the offering node.  If the answer contains multiple codecs, the 3GPP intermediate node shall initiate the second offer with a single codec (same as the 3GPP Selected Codec) without the OoBTC Indicator.
