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1 Introduction

23.228 currently outlines a three phase mechanism used to determine the codecs used at session initiation.  This paper widens the discussion of this three phase approach and introduces some other thoughts for consideration.
2 Discussion

2.1 Codecs supported in 3GPP IM

It is clear that current SIP mechanisms allow a wide number of codecs to possibly be supported in the different endpoints.  From a connectivity perspective this is important, however when we consider the impacts of multiple codecs in the wireless arena it is clear that optimisations are needed for a number of reasons:

1. The air interface is a precious resource and every effort should be made to favour the economical and efficient usage of air interface resources.

2. Users may be charged for the bandwidth used in the user plane, the use of high rate codecs does not align well with bandwidth related charges (it does align well with the wired ‘bandwidth for free’ model!).

3. 3G wireless operators are looking to maximise the traffic possible within their networks to cram the maximum user capacity possible into the scarce radio resource.

4. All 3GPP R99/R4 terminals that support speech shall support the AMR-NB codec for speech, this has been noted as the ‘native codec for voice’.  This fact should be more widely applied for IM voice communications and used when considering 3GPP codec/IM issues.

5. Linkage with ‘fixed network’ SIP terminals could be a considerable part of  SIP/IM connectivity.

If we consider the current codec negotiations at session set-up of 23.228 (see Figure 1 below) it can be seen that the A party offers the list of codecs supported, the network reduces the possible list, the B party identifies what codecs it can support, the A party then makes a choice.  Then the Final SDP message is sent to confirm the choice and set the bearer up.
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Figure 1: Current codec selection at session initiation (23.228)

When considering the problems to be solved with IM codecs the following aspects should be considered:

1. It should be noted at this point that SIP uses a simpler procedure than the 3GPP 3 phase procedure, however the IETF is still developing these aspects.

2. The dominant media in IM is likely to be voice, users can add and drop media, however they are likely to maintain a voice session for the duration of their communications.

3. Call set-up delays are a crucial aspect for operator performance and set-up delays should be minimised. Users will not be satisfied if the delay taken to request a session, authorise bearers, reserve bearers, alert the called party, set up bearers is excessive.  Already concern has been raised at the lengthy delays sometimes encountered in telephony networks (this is very apparent in mobile roaming cases) with a syndrome known as ‘slam down’ being apparent.

4. Resource checking and authorisation should be related to the actual bearers allocated to the bearer channel, this allows a realistic allocation and reservation to be made.

5. In the current 23.228 codec negotiations, the resource authorisations (steps 13 and 16) are made based upon the returned list of codecs supported by UE#2, not on the finally decided Codec.

2.2 Called party codec selection

To allow different ordering of codec negotiation, a slightly different schema to that shown in 23.228 could be applied at session set-up if UE#2 were to select the codec.  Figure 2 shows a potential order of operation where the Called party (UE#2) selects the codec based upon the list offered from UE#1.
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Figure 2: Revised codec selection at session initiation

The following points should be noted in the figure 2 proposal:

1. UE#1 (the calling/requesting party) only offers codecs they are willing to use (this saves time in them offering a codec that they do not wish to use).  

2. UE#1 (the calling/requesting party) MUST include the Narrowband AMR (native codec from 23.228) if they wish to support speech.  This ensures commonality of codec usage by all 3GPP compliant mobiles, thus enabling operators to optimise resource usage accordingly.

3. UE#2 (the called party) will perform codec selection based upon the codecs offered.

The use of decision by UE#2 at initial session establishment allows a faster set-up.  There is no need to pass the additional signal (FinalSDP) back from UE#1 to UE#2 with the final codec.  

2.3 Revised ordering of procedures

To allow different ordering of codec negotiation, a slightly different schema to that shown in 23.228 could be applied, building on the suggestions of figure 2. Figure 3 shows a potential revised order of operation where resources are checked at a different time to currently suggested in 23.228.
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Figure 3: Revised ordering of codec selection at session initiation

The following points should be noted in the figure 3 proposal:

1. The token for resource authorisation is made available to UE#2 before the final choice of codec.

2. The token for resource reservation is made available to UE#1 along with the selected codec. 

2.4 Early authorisation for resource

If the selection of the codec is felt to be necessary for the requesting party (UE#1), it is still possible to make an enhancement to the flows of 23.228. Figure 4 shows a minor re-ordering of the operation where the resource authorisation is made earlier, before passing the Invite to UE#2.
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Figure 4: Revised resource authorisation at session initiation

It should be noted that the different UE involved in the session will receive the Resource authorisation information (token) at similar times during the session set-up.  This means a more common way of working; at present in 23.228 UE#2 receives authorisation information much later in the session set-up, (during the final SDP), UE#1 receives the authorisation before it receives the list of supported codecs.). Use of the ordering of Figure 4 would allow the PCSCF to provide the Resource authorisation information (token) at similar times (ie. before sending the list of codec to the UE).   Use of this approach will reduce set-up delay as UE#2 receives information mush earlier and does not need to await for PCSCF#2 processing of information sent in the Final SDP. 

3 Conclusion and Proposed next steps

Based upon this paper it is proposed that the following aspects are discussed:

1. The issues surrounding codec negotiation at session set up need further discussion and development to optimise the flows.

2. The ordering of negotiation, session set-up and resource authorisation need to be revised to enable a faster session set-up and earlier authorisation of resources (and related u plane set up).

3. The benefits of enabling the called (non-requesting) party to select the preferred codec.

It is proposed that these aspects are discussed to enable any revisions to the current negotiation aspects in 23.228 to be identified and represented accordingly as CRs.
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