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1 Introduction
TR 29.802 has introduced the new SDP OoBTCIndicator and it describes the use of it in different scenarios. However the syntax and the semantics of the new indicator are not handled so far in the document. Also the use of auxiliary codecs like comfort noise or telephone-event with the new indicator is not discussed.
2 Discussions
The new OoBTCIndicator creates a superset of SDP offer/answer based codec negotiation with possibility to fallback to basic IETF model if the remote endpoint cannot or does not wish to use it.

The IETF offer/answer model allows that multiple codecs with different payload types are agreed during the offer answer exchange and to change among the negotiated codecs can be done merely by changing to the previously agreed RTP Payload Type and the corresponding encoding/decoding format (codec) without sending a new SDP offer.
Excerpt from RFC3264:

"If multiple formats are listed, it means that the offerer is capable of making use of any of those formats during the session.  In other words, the answerer MAY change formats in the middle of the session, making use of any of the formats listed, without sending a new offer."
This way of codec change does not fit very well to BICN and it can break TrFO operation as due to radio access interface explicit signaling is required to change used codec.

It’s desirable that if at least one endpoint cannot change the codec “on the fly” then endpoints can either explicitly agree that no such change is done or if one endpoint does not understand the new extension the other endpoint can adjust codec negotiation accordingly.

While in the general case this behavior is beneficial in BICN, due to service execution or in case of transit, it may be better if endpoints have also the possibility to indicate that while supporting OoBTCIndicator, they can change the used codec without new SDP offer.
The requirements can thus be summarized:

· The offerer has to be able to indicate both that

· It cannot support codec change without new SDP offer or

· It can support codec change without new SDP offer but it can tolerate also if the remote end cannot support this

· The answerer has to be able to indicate that

· It can and willing to support codec change without SDP offer or
· It cannot/unwilling to support codec change without new SDP offer

While changing RTP Payload Type/Codec format without SDP offer may not be desirable with speech codecs in BICN this is actually the functionality required when auxiliary codecs (that supplement the functionality of the speech codec) are used.
For example the comfort noise codec/PT (RFC 3389) has to be used parallel with the selected speech codec, change of the PT/encoding/decoding format is allowed even if the endpoint does not allow without new SDP offer such change with speech codecs. 
This brings up the question what is the relationship between the OoBTCIndicator, the selected codec and the available codec list. It’s understood that when using the OoBTCIndicator, the codec belonging to the first RTP Paylod Type in the PT list is the selected codec. However when auxiliary codecs (like Comfort Noise) are used and both the selected codec and available codec list contain codecs that don’t have built in CN support, it may not be obvious where the auxiliary codec belongs to. It may belong to the selected codec, the available codec list or both.

As it’s commonly understood that the purpose of CN codec to give CN support for those codecs that don’t have such built in support, it can be agreed that it belongs to any codec in the list, thus OoBTCIndicator is not applicable to it.

This could be an issue only if some endpoint would not like to use the CN codec with some of the speech codecs. This is however very unlikely if not impossible, as this cannot be indicated in basic IETF use either.
The situation is somewhat different if the auxiliary codec is the telephone-event codec and the selected codec is G.711. In this case it may not be obvious where the telephone-event codec belongs to. If it belongs to the selected (G.711) codec then it means that DTMF is sent in RTP format, and if it belongs to the available codec list then DTMF is sent in-band.

Looking it from a different angle it’s not obvious if OoBTCIndicator is applicable to the telephone-event codec or not.
The same situation can occur in basic IETF SDP offer/answer use also when both compressed and uncompressed (G.711) speech codecs are in the codec list and also telephone-event codec is present. Also in this basic case it’s not possible to indicate that telephone-event is used with compressed codec, however in-band DTMF is used with G.711.
As this issue is not specified in basic IETF offer/answer model any further, if the OoBTCIndicator indicates that multiple codecs are allowed (thus basic IETF codec negotiation is used) then the telephone-event codec usage follows the normal IETF way.

However when OoBTCIndicator indicates that the change of the selected codec requires a new SDP offer, the telephone event codec is added to the codec list only when it’s used with the selected codec. Thus if the selected codec can transfer DTMF reliably in-band (like G.711 codec) and the creator of the SDP would like to use in-band DTMF and the OoBTCIndicator indicates that change of selected codec requires new SDP offer the telephone-event codec shall not be added to the codec list.

3 Proposals
Extend the codec negotiation with the text proposed below.
5.7.x
The format and the semantics of the OoBTCIndicator in SDP
OoBTCIndicator in SDP shall take the following syntax (ABNF definition):

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

semantics          = "supp" | "used" 
A SDP offerer supporting SIP-I at the 3GPP Nc interface shall include the 3Gcodecnegotiation-attribute in the SDP offer.
-
If the offerer cannot or is unwilling to support changing the selected speech codec without a new SDP offer-answer exchange it shall set the “used” attribute value.
-
If the offerer can accept changing the selected speech codec without new SDP offer-answer exchange while it can also refrain from doing so on request of the remote end, it shall set the “supp” attribute value.
If the SDP answerer does not receive any OoBTCIndicator SDP attribute in the SDP offer, it shall not include OoBTCIndicator SDP attribute in the SDP answer. The SDP answerer shall then assume that the offerer does not support the OoBTCIndicator SDP attribute and thus may change between the codecs in the SDP answer without new SDP offer-answer exchange. An SDP answerer unable to support such a change shall include only one speech codec in the SDP answer. 
If the SDP answerer receives OoBTCIndicator SDP attribute in the SDP offer, it shall include OoBTCIndicator SDP attribute in the SDP answer. 
-
If the answerer cannot or is unwilling to support changing the selected speech codec without a new SDP offer-answer exchange it shall set the “used” attribute value. The SDP answerer shall then not change the selected speech codec without new SDP offer-answer exchange.
-
If the answerer can accept changing the selected speech codec without new SDP offer-answer exchange while it can also refrain from doing so on request of the remote end, it shall set the “supp” attribute value. If the offerer included the "used" attribute value, the answerer shall then not change the selected speech codec without new SDP offer-answer exchange.

If the SDP offerer does not receive any OoBTCIndicator SDP attribute in the SDP answer, it shall assume that the answerer does not support the OoBTCIndicator SDP attribute and thus may change between the codecs in the SDP answer without new SDP offer-answer exchange. An SDP offerer unable to support such a change shall then send a new SDP offer including only one speech codec.
If the SDP offerer receives OoBTCIndicator SDP attribute in the SDP answer, and if the offer and/or the answer included the included the "used" attribute value, the offerer shall not change the selected speech codec without new SDP offer-answer exchange.

The change between a speech codec and an auxiliary codec such as comfort noise (RFC3389) or telephone-event in the SDP answer is permitted without new SDP offer-answer exchange even if the OoBTCIndicator attribute value indicates that the selected speech codec shall not be changed without new SDP offer-answer exchange.
To avoid that resources need to be reserved for an unnecessary detection of DTMF at the offerer´s side, an SDP answerer selecting an uncompressed speech codec such as G.711 that is capable of transferring inband DTMF should remove the telephone-event codec from the available codec list in the SDP answer, if the OoBTCIndicator attribute value indicates that the selected speech codec shall not be changed without new SDP offer-answer exchange.   
The result of the SDP offer/answer exchange with different OoBTCIndicator settings is shown in table zz..
Table zz: Result of the SDP offer/answer exchange with different OoBTCIndicator settings
	OoBTCIndicator in SDP offer
	"used"
	"used"
	"used"
	"supp"
	"supp"
	"supp"
	missing

	OoBTCIndicator in SDP answer
	"used"
	"supp"
	missing
	"used"
	"supp"
	missing
	The answerer shall omit OoBTCIndicator

	Result: Is a change between speech codecs in the SDP answer permitted without new SDP offer-answer exchange?
	No
	No
	Yes (Note1)
	No
	Yes
	Yes
	 Yes
(Note2)

	Note1: 
The offerer shall send a new SDP offer with no other speech codec than the selected one to prevent such a change.
Note2: 
The answerer may include only the selected codec in the SDP answer to prevent such a change.












































































































