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Introduction

Fixed Mobile Convergence and Common IMS bring a large number of stakeholders as operators of IMS and broadband IP access networks. Operators will be using 3GPP and non-3GPP accesses with handover between them. Access technologies like WLAN and Home Node B will provide wireless access in homes and enterprises which will handover between cellular access when the user leaves the home or office and when they arrive at the home or office.
Discussion

Operators will want to offer voice and multimedia services to users that will replace existing "fixed line" services such as telephony in the home. User's expectations are that when at home the quality of their voice services will be comparable with existing PSTN/ISDN telephony therefore when using WLAN or Home Node B access higher quality codecs and high codec rates will need to be used than when using cellular accesses. Users will also expect that when they return to the home from using cellular access that they switch to high quality voice.
Codecs supported by various Common IMS/Fixed Mobile Convergence stakeholders
· 3GPP Mobile Networks

· GSM, AMR, AMR-WB/G.722.2

· 3GPP2 Mobile Networks

· EVRC, EVRC-B, EVRC-WB

· Broadband Forum

· G.711, G.722, G.723.1, G.726, G.729a, G.729b, G.729e, iLBC, BV16, SPEEX, GSM

· TISPAN Next Generation Network 

· G.711, G.722, AMR-WB/G.722.2, G.729.1, EVRC-WB

· Cablelabs PacketCable

· G.711, iLBC, BV16, AMR, SMV, EVRC

· Next Generation Enterprise networks 

· G.711, G.722, G.723.1, G.729a, G.729b, iLBC

Access Networks likely to be used by various Common IMS/Fixed Mobile Convergence stakeholders
· 3GPP Mobile Networks

· EDGE, UTRAN, E-UTRAN, 802.11, H-(E)NB 
· 3GPP2 Mobile Networks

· CDMA-1X, CDMA-EVDO, E-UTRAN, H-(E)NB
· Broadband Forum

· H-ENB, 802.11, 802.16, xDSL

· TISPAN Next Generation Network 

· xDSL, H-ENB, 802.11, 802.16, 802.2

· Cablelabs PacketCable

· DOCSIS, 802.11, 802.16, 802.2

· Next Generation Enterprise networks 

· 802.2, 802.11, H-ENB

It can be seen from the above that with Common IMS/Fixed Mobile Convergence that a plethora of access networks and codec preferences are going to be encountered by UEs. It is not really possible based on network access technology to determine the precise set of codecs to offer. It should be recognised that in some networks certain codecs will need to be offered based on the needs of Gateways and media servers that could be present in those networks and that in some other networks (such as cellular) it will be forbidden to use the very same codec (e.g G.711). 
It is therefore necessary that operators have policy control over the Codecs used and codecs rates based on the Access technology the UE is currently using. When the UE handover between one access and another during a session the policy applied may change. The codec rate may also adapt up as well as down after a handover between different accesses. 
Proposal

It is proposed that the following changes be made to subclauses 4.1 and  4.2 of TR 23.860
4
Requirements
4.1
General 
Following are the general requirements for the Codec selection and Codec rate adaptation enhancements to be studied:

1.
Codec selection and Codec rate adaptation enhancements shall not negatively affect the operation of pre-Rel-10 UEs.

2.
A UE-internal interface between the application being adapted and the layer responsible for forwarding the indications of the need to rate adapt is necessary and is assumed to be available.  The definition of this interface is beyond the scope of this study. 

3.
The policies applied to the Codec selection at session establishment (e.g. operator policies and loading conditions)  need to influence the end to end session media parameter negotiation 



Editor’s note: The need to do Codec selection at session establishment based on loading conditions needs to be studied further.

4.
It shall be possible to control Codec rate adaptation on a per service basis

Editor’s note: It is FFS what “service” means in this context and it needs to be explained why it is required to control Codec rate adaptation on a service basis.

5.
It shall be possible to apply Codec selection and Codec rate adaption when interworking with external networks (e.g PSTN, non IMS networks). 

6.
Policies applicable to the Codec selection can be applied to sessions established using any valid SIP session establishment procedure (i.e. cannot apply only to particular session establishment scenarios) 

Editor’s note: It is FFS whether such SIP session establishment procedures are restricted to IMS procedures or not

7.
The Codec selection and Codec rate adaptation shall be applicable for audio and video media types.
1) 8.
A change of access (e.g handover between UTRAN and E-UTRAN or between non 3GPP access and E-UTRAN or UTRAN) during an ongoing session can cause the Codec to be changed or Codec rate to be adapted based on the policy of the network operator. 
4.2
Functional Requirements
Following are the requirements for solutions that are to provide the Codec selection and Codec rate adaptation enhancements:

1.
 It should be possible to enforce Code selection and Code rate adaptation for UEs which support these features when connected through a network which supports Codec selection and Codec rate adaptation independent of the remote UE/network’s support for these features.

Editor’s note: It is FFS how this can be achieved without support from the remote terminal/network.

2.
The procedures for enabling Codec selection for congestion at session establishment should not add additional delay.

3.
The procedures for Codec rate adaptation during an on-going session shall not cause a SIP re-negotiation. 

4.
The procedures for Codec rate adaptation during an on-going session shall allow the network to indicate to the UE that it should decrease or increase its Codec rate.


5.
It shall be possible for the network to inform the UE of the particular Codec(s) allowed. 


6.
The Codec selection and Codec rate adaptation enhancements shall not require the eNB or RNC to have knowledge of the Codec selected for the multimedia session, so that future Codecs can be supported and enhancements of policies can be made without requiring impact to the RAN or upgrade of the RAN functional entities.
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