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1. Introduction

In RAN2#60bis, the question of rate control for the CS over HS feature was discussed, the following was agreed:

· Agree to add the list of allowed codec rates in the Radio bearer setup / Handover to Utran command

· The rate control is based in the RNC
What remains open is how rate control should be performed during the call. The two proposals are either:

· Extending the existing AMR rate control message to be transmitted over RLC UM

· Send the AMR rate control commands in special PDCP control packets

In the following contribution we explain why we prefer that an RRC method be chosen.
2. Discussion

In the following discussion we first try to understand the different use cases for AMR rate control and then evaluate the two proposals (PDCP-based and RRC-based) under different aspects.

2.1. Use cases for AMR rate control

During RAN2 discussions, two uses cases for AMR rate control have been identified, as follows:
· UL load management:

· In this scenario, the RNC could decide; based on load, to trade-off some quality (voice quality) for capacity and reduce the codec rate of all or some of the active voice calls.

· This type of management based at the RNC would; by design; not be a fast mechanism as it would not be able to react to interference spikes due to high powered UEs. This type of fast interference management is designed to happen at the NodeB through the use of E-AGCH and E-RGCH.

· We instead envision that an UL load management using AMR rate control would operate on periodic reports from the load experienced by Node-Bs. In order to not interfere with the much quicker interference management operating at the Node-B level we would expect that such capacity/quality trade-off decisions happens at the most every tens of seconds and in general at a much slower rate; for example only at peak hours during the day.
· Voice call between a UTRAN UE and a GSM terminal in a trans-coder free operation.
· In this scenario, GSM terminals may send AMR rate control commands to control the UTRAN uplink. Those commands are conveyed to the UE through a TFC Control message if the UE operates with CS voice over DCH and there is currently no method for conveying the same information if the UE operates with CS voice over HS.
2.2. Execution speed

During the discussions on the various merits of the two proposed methods, it was mentioned that the PDCP procedure is intrinsically faster than the RRC procedure.
We do not see a good reason why sending a message through RRC should be any slower than sending the same message through PDCP. Indeed, we assume that both messages would go through radio bearer with similar characteristics such as RLC UM, non-scheduled transmissions and similar HARQ profiles.

One could actually argue that sending the AMR rate control message through a different radio bearer would allow differentiating the treatment over the air and for example target a smaller HARQ termination point which would reduce delay.

Regardless of the possibility that the RRC-based and PDCP-based methods may have different execution delays (in which case we believe the RRC-based method should actually be faster than the PDCP based method), one must consider what is the required execution speed for the AMR rate control message. Coming back to the two scenarios we identified above (UL load management and GSM-terminal-control), let us try to evaluate how fast the AMR rate control method needs to be executed:
· UL load management: As explained above, it is our understanding that AMR rate control for the purpose of UL load management would be very infrequent (at the most every tens of seconds, most likely once or twice a day) and thus both RRC-based method and PDCP-based method would be satisfying in this case

· GSM-terminal-control: In this case, it is difficult to quantify what type of execution speed is needed as we have found no requirement. Based on the previous work done in 3GPP to introduce AMR rate control for CS voice service over DCH, we would think it is safe to assume that a similar method is satisfying.

· One can easily infer from this that an extension of the TFC Control message mechanism would be satisfying for CS voice over HS service (see [1]).

· Any proof of the contrary would mean that the TFC Control message mechanism is not satisfying and should thus be fixed. Since this mechanism has not been questioned, we can safely assume that an RRC-based method is sufficient.

2.3. Complexity
During the same meeting, some additional discussion took place with regards to the complexity of both approaches.
It was identified that the RRC-based method, since it is an extension of an existing mechanism, would be quite simple to specify and implement. In practice, the only change required to implement the RRC-based method is to allow the existing AMR rate control message to be sent over RLC UM.
The PDCP-based method however proposes to introduce PDCP rate control messages onto the flow of PDCP messages carrying voice frames. The consequence of that is that both types of messages will be handled similarly in RLC and given consecutive sequence numbers.
As it is known when voice is transmitted using CS over HS method, a de-jitter buffer mechanism must be implemented at the receiver in the UE. This de-jitter buffer mechanism makes use of both a timestamp field in the PDCP header as well as the RLC SN in order to detect whether voice frames are lost or simply delayed. If a PDCP-based mechanism is introduced; the UE; in addition to the de-jitter buffer mechanism, will need to be able to infer whether the lost frame was a voice frame or a rate control message because those would have different impact. 
Regardless of the amount of lost packets, this extra complexity which is new to vocoders will have to be implemented and tested in the UE.

3. Conclusion

To summarize, in this contribution we identified two use cases for implementing AMR rate control. We then tried to compare the two proposed approach to enable AMR rate control for CS over HS and could not find why a PDCD based mechanism would be any faster than an RRC-based mechanism. 

Moreover we found that an RRC-based mechanism could be made in theory faster than a PDCP-based mechanism. Finally we concluded that regarding the implementation speed required by both use cases, the type of delay difference would not impair the performance and thus both methods are equal with respect to required execution time.

With respect to complexity, we found that a PDCP-based mechanism had some real disadvantage compared to the RRC method.

As a result, we believe that an RRC-based mechanism should be preferred.
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