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Abstract

The current text in clause 5.7 describes two schemes for codec negotiation.  Only one of these schemes will enable optimal TrFO and RTO operation in all network configurations.  We propose to agree on the use of option 2 for codec negotiation and cease further consideration of option 1.  We also propose to fully support, if not recommend, that the initial answer comprise only the selected codec to avoid the need for a second offer/answer exchange.  We further propose that there be only one selected codec, as in the BICC codec negotiation process, since it is always possible to initiate a new codec negotiation procedure to change the selected codec if necessary.

Comparison of Option 1 and 2 codec negotiation schemes

The codec negotiation options are described as follows in clause 5.7 of TR 29.802:

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.

or

2.
An 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 a descending order of preference as determined by the answerer with the selected codec moved to the top of the list.

If in an initial offer/answer exchange the codec list in the answer is in exactly the same order as the codec list in the offer, as in option 1, the offerer has no knowledge of the answerer's capabilities and cannot make an informed decision to assure TrFO or RTO operation during the second offer/answer exchange.  For example, if the offerer includes (PCM, AMR) in its offer when originating a call from the PSTN, and the answerer is an MSC serving a UE with AMR, the initial answer will be (PCM, AMR) and will not reflect that the preferred codec of the answerer is AMR.  When the offerer makes a second offer to select a codec, it has no information with which to make a choice other than PCM, so in this case we have lost the ability to select AMR to achieve an RTO configuration with more efficient transport.

If the initial answer instead contained a codec list in the priority order of the answerer (AMR, PCM), according to the option 2 scheme, then the offerer would be able to make an optimal codec choice in a second offer/answer exchange based on knowledge of its own priority order as well as the priority order of the answerer.  In this case, the offerer should select AMR, thus achieving RTO and a more efficient transport configuration.

Figure 1 graphically shows the difference between the two options in this case.  Note that this is the primary case in which you would expect different behaviour with the two options and that other cases result in similar outcomes so are not shown.

RFC 3264 allows the answerer to change the order of the codec list as long as there is a specific reason to do so.  The ability to achieve RTO in this case provides specific and sufficient reason.


Figure 1 – Comparison of offer/answer options

Codec List in SDP Answer

Both options described in 29.802 currently require the answerer to include all supported codecs in its list.  When preconditions are already met on the originating side, the signalling can be made more efficient by allowing the answerer to include only the selected codec in the answer, thus avoiding the need for a second offer/answer exchange.  This is shown graphically in Figure 2.


Figure 2 – First Answer includes only selected codec

Mid-call codec negotiation should be of this form rather than the two-stage negotiation described in the TR to avoid unnecessary delay and possible clipping.

Non-offered codecs in SDP Answer

The TR includes a statement that an answer may include codecs not in the offer.  While RFC 3264 allows this, neither endpoint may use any of these codecs, so it will not materially affect the outcome of the codec negotiation process, even for TFO harmonization.  We recommend against use of this procedure within a 3GPP network.

Proposed changes to TR 29.802

The remainder of this contribution proposes changes to clause 5.7 of TR 29.802.

5.7
Codec Negotiation 

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].  
The following two codec negotiation procedures were investigated:
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.

or

2.
An 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 a descending order of preference as determined by the answerer with the selected codec moved to the top of the list.  

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 there are no known reasons to do this within a 3GPP network.
In most cases the two codec negotiation procedures produce the same outcome, but Figure 2 shows a case where the two options differ.  The figure shows the offer/answer sequences resulting from an example configuration where the originating side bearer is PCM from the PSTN and the terminating side is an MSC serving a mobile station using the AMR codec.  Option 2 allows the establishment of an RTO (remote transcoder operation) configuration that cannot be achieved using option 1.  Option 2 has been selected to maximize the information available in the codec selection process to enable TrFO or RTO in all configurations.


Figure 2 – Comparison of offer/answer options

In addition, it is usually recommended that the Answer comprise one codec so that a second offer/answer exchange is not necessary.  In this optimal case, the offer/answer exchange appears as in Figure 3.


Figure 3 – First Answer includes only selected codec

5.7.1
Offer Answer Rules

5.7.1.1
General

The following are rules that are applied when populating a Session Description Protocol (SDP) media offer or an SDP media answer.

Definitions:

· A “Direct Codec” is a codec that can be used without any additional transcoding stage inserted at the MGW subtending the entity providing the SDP.  E.g., a direct codec can be AMR or another mobile codec when the end terminal is a mobile station, or G.711 when interworking with the PSTN.

· An “Indirect Codec” is a codec that requires transcoding at the MGW subtending the entity providing the SDP.

5.7.1.2
Rules for Constructing an Offer

The Codec List in the Offer shall contain codecs defined as follows:

a. “Direct” codec types that can be used between bearer endpoints without any additional transcoding stage;

b. “Indirect” codec types that can be used between bearer endpoints with an additional transcoding stage; and

c. “Miscellaneous” codec types unrelated to the primary codec selection process might include, e.g., DTMF and comfort noise.

The Offered Codec List shall contain two sub-lists ordered as: zero or more “direct” codecs plus zero or more “indirect” codecs.  A list of zero or more “miscellaneous” codec types, e.g., telephone-events (e.g., DTMF) and CN (comfort noise), which are not used in the process of selecting the primary codec, may follow the indirect codec types.

The direct and indirect codec sub-lists shall be ordered in decreasing preference.

When present, the indirect codec sub-list shall always start with G.711, if G.711 is not a direct codec. However, an entry for G.711 will appear at most once in the offered codec list.

The offer may contain a list of several direct and indirect codec types.

If the offerer selects not to support the combination of codecs in an SDP Answer, the offerer shall immediately send a subsequent Offer that contains an abbreviated list of codecs from the previous SDP Answer.
5.7.1.3
Rules for Constructing an Answer 

The answering signaling endpoint shall, before processing the Offer and before populating the Answer, structure the available codec types on its access also into “direct,” “indirect,” and “miscellaneous” codec types.

The answering signaling endpoint shall then take both structured Codec Lists, the one received in the Offer and the one created locally, into account and shall select the “optimal” codec type for the Answer, which shall be the first codec type in the Answer. The Answer must contain at least one direct or indirect codec from among those listed in the Offer. It is recommended that the Answer contain exactly one direct or indirect codec to avoid the need for a second offer/answer exchange.  The endpoints should begin sending voice media using the most preferred media format in the Answer, and may later send using other media formats in the Answer when necessary.

The criteria for the “optimal” codec may depend on operator choices and preferences (local policy), such as Speech Quality, Bit Rate on transport or DSP load (for transcoding) or other.

If the Answer to a subsequent Offer comprises all or a subset of the direct and indirect codecs in the preceding Answer within the dialog, then the IP address, and port information in the SDP Answer should remain the same.

Ideally the Optimal Codec is a direct codec type on both accesses, which results in no transcoding being necessary.


5.7.2
Supported Codecs and Call Events

Editor's Note:
this section shall define support for CSD, Fax, DTMF, VBD and pseudo-codecs.
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