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SA4 would like to thank RAN2 for their LS on further questions on rate-adaptive real-time media. 
First SA4 is grateful for the understanding of RAN2 that a rate control solution based on packet dropping in the RAN is difficult to realize.
In Question 1 you ask:

What is SA4’s intention w.r.t. uniquely specifying the full application behaviour for some main RT services, i.e. does SA4 intend to fully specify the end-to-end application behaviour for some main RT services planned to be used in LTE (e.g. VoIP, Video) e.g. in the Rel-8 timeframe ?

SA4 is always trying to optimize the specified applications. The Multimedia Telephony service, i.e. the RT service that is regarded here, finally must provide the same quality that we have today with CS services. The specification TS 26.114 “IMS Multimedia Telephony - media handling and interaction (Release 7)” therefore has the goal to specify all relevant elements of the end-to-end application and to provide tools that support to optimize the service.  
The tools provided in TS26.114 contain, for example for VoIP, beside other tools, also adaptation algorithms that control the redundancy of the transport and optimize errors that are caused by packet losses, delays and jitter. The detailed behaviour of the adaptation is implementation dependent. Various packetization schemes, such as frame redundancy may be applied, according to a given target packet error rate. The adaptation mechanism and thresholds for adaptation actions are media and codec dependent since the tools for rate adaptation are different for example for speech and video. Note that TS26.114 also specifies the codecs that shall be used. 

Because of the mentioned adaptation algorithms, dropping packets in the network may actually lead to an increase of the media bit rate, for example if the speech frame redundancy is invoked due to degraded channel conditions. Therefore SA4 is in favour of supporting option c. for E-UTRAN rate control as proposed by RAN2

c. Rate control based on explicit RAN signalling 
To support the rate control functionality a signalling interface between radio resource control (RRC) layer and the UE is needed. The goal for this interface would be to signal QoS relevant parameters in both directions. 
The functionality of such an interface has not yet been specified. SA4 is about to start the work on Release 8 specifications. The media adaptation may be included in the work items considering then also extensions towards SAE/LTE. 
In TS 26.114 Release 7, SA4 has included mechanism to control the quality using RTCP. Codec mode requests are conveyed in RTCP packets between MTSI clients. The RTCP packets contain sender and receiver reports based on which the client conducts media rate adaptation. In addition, in case of speech, the RTCP_APP packets may contain explicit codec rate requests. In the current architecture this is end-to-end signalling. Other methods are also used for video handling.
SA4 believes that in further discussions between RAN2 and SA4, the functionality of such an interface needs to be developed. It is SA4’s opinion that the RAN should not signal requests for changing codec, or codec mode, or packetization strategy to the UE, because these adaptation decisions are already taken on the application layer. Instead if RAN signals information to the UE, the application layer could make use of it to take appropriate action. Conflicts in rate adaptation decisions should be avoided. 

For starting the discussions, the following question could be raised:

· Which information would be useful for performing the desired rate control and should be exchanged in detail across the different layers? 

· What parameters/statistics could the RRC signal to the UE? (For example, available bitrate, etc.  … )
· Does the communication occur only between the radio control layer and the user equipment or are other network elements also involved?

Actions

To RAN WG 2: SA4 kindly asks RAN2 to answer the above questions to clarify the extent of the cross-layer signalling for rate adaptation.
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