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1 Introduction

Amongst many differences between CS Voice and VoIP, the AMR rate control mechanism is one aspect that we can not apply what we have in CS AMR to VoIP as it is.

This paper shows how the rate control is done in the CS AMR, and discuss AMR rate control mechanism for VoIP. 
During the last meeting, two more alternatives for the VoIP rate control have been identified, and they are also analysed in this contribution.
2 Rate control in CS voice service
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Figure 1: AMR Rate Control in CS

In CS AMR, both the uplink and the downlink rate are controlled by the SRNC. 

When the SRNC wants to adjust a UE’s uplink AMR rate, it sends a Transport Format Combination control message, where the TFC subset corresponding to the desired AMR codec rate is contained. Then the UE notify to its vocoder the available bit rate corresponding to the signaled TFC subset, and the vocoder adjusts the codec rate accordingly.  
3 Rate control in VoIP 
There are 2 significant differences between the CS AMR and the VoIP AMR in the rate control point of view.

1. The CS AMR rate control is performed through the RNC. but the VoIP AMR rate control is transparent to the RNC and done in e2e manner. 
2. In the CS AMR, a packet size is tightly coupled with a codec mode. , In the VoIP number of packet sizes are coupled with a codec mode, because of the ROHC operation which produces variable packet sizes. 
RFC 3267 specifies the rate control mechanism where the CMR(Change Mode Request) field set by the receiver is used as shown in the figure 2. 
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Figure 2: AMR Rate Control in VoIP
To control the downlink codec rate, UE sets the CMR of UL VoIP packets to the value of the codec mode it wants to receive, and the terminating point (MGW or the end terminal) adjust the downlink codec rate according to the received CMR value.

The uplink rate control is performed in the exactly same way that a terminating point sets the CMR of DL VoIP packets to the value of the codec mode it wants to receive and the UE adjusts the uplink codec rate accordingly. 
The RNC is not able to control the AMR codec rate, but it is the RNC that need to control the codec rate of both the uplink and the downlink. 

TFC control message which is used for CS rate control wouldn’t be used for VoIP because it is only applicable for DCH and TFC and because codec rates and TFCs are not exactly matching in VoIP. 

Two new solutions are identified below.
3.1 RNC changes CMR values

The simplest way would be to let the RNC inspect and change the CMR value to the desired one. 
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Figure 3: VoIP AMR Rate Control by RNC, alternative 2 
The RNC inspects all the uplink and the downlink VoIP packets, and decides whether the current CMR value is appropriate. If needed, the RNC change the CMR value to the desirable one and recomputes UDP checksum value to reflect the change. 
3.2 RRC messages for VoIP rate control

Another solution would be to introduce a new RRC message signaling the desired AMR codec rates to a UE. 
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Figure 4: VoIP AMR Rate Control by RNC, alternative 3 
When the RNC want to adjust the codec rate of one direction, it sends the new RRC message  to the UE, which contains the desired codec mode of the direction.

If it is the uplink rate control, the UE vocoder is informed of the desired codec rate, and it  adjusts the codec rate directly. If it is the downlink rate control, the UE AMR framing block is informed of the desired codec rate, and it sets the CMR field of the UL VoIP packets accordingly. 
3.3 Rate Control by RTCP

RTCP can control the VoIP codec rate by sending Receiver Report to indicate the packet loss rate. RTCP is a companion protocol of RTP, which should be implemented in every RTP protocol stack. 

This is a very attractive solution in a sense that we don’t need any stanadard effort, but have some limitations also.

· RTCP is likely to be turnned off for the simple ptp VoIP session.
· The frequency of RTCP reporting is tightly restricted, so the sub-optimal codec rate could be used for several seconds. 

· Network is not able to control the codec rate.

3.4 Packet Dropping in the RNC

Another way is to intentionally drop the VoIP packets when the codec rate needs to be degraded. 

This is also a non-standard mechanism, which is always welcomed, but it is not clear how many packet loss will degard the codec rate and how this will impact the QoS, because what we do here is nothing but to degrade user QoS just for RRM. 
4 Conclusion

It is clarified that the RNC can not control the VoIP AMR codec rate in the current specification. Four alternatives are identified. 
· RNC changing CMR field
· New RRC message
· RTCP 

· Packet dropping in the RNC
Considering that RNC should handles lots of VoIP flows simultaneously, the first solution might overload RNC processing power. There is no reason to forbid the third one, but this couldn’t be the universial solution, because RNC is still unable to control the rate.
It is proposed to discuss the issue, and if RAN2 agrees on any solution, Samsung will provide the relevant CR.
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