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1. Introduction
In last RAN2 meeting, a rate control scheme for VoIP was proposed by following the principle of CS AMR rate control [1]. As VoIP differs from CS voice call in many ways, more aspects need to be considered.
2. Review of Rate control for CS voice call
In wireless networks, the goal of rate control is adjusting the codec rate to fit the load over the air interface. Generally, it is the SRNC who is responsible for controlling the downlink and uplink codec rate. For CS voice call without TrFO, the AMR voice packet is terminated at the UE and the transcoder of MSC/MGW. So the codec rate applied on the downlink and uplink in the UE would not affect the peer participant of the conversation. The SRNC can adjust the downlink and uplink codec rate independently based on the load over the air on its own side. 

In the case when TrFO is applied on the voice call, the voice traffic is transmitted transparently via the core network, and rate control would become a little complicated. Considering that both sides of the voice conversation are UMTS UEs, the codec rate applied in either direction would affect the load of the air on both sides. So the codec rate should be constrained by two sides’ load over the air interface. In CS voice call, it is done in the following way:
The RNC initiates downlink or uplink rate control procedure when it needs to adjust the codec rate. For the uplink it sends Transport Format Combination Control message to UE, and for the downlink it sends Rate Control Frame to MGW through the Iu-UP. The MGW can relay the Rate Control Frame through the Nb-UP or Iu-UP so that the Rate Control Frame is terminated at the peer RNC finally. Then the peer RNC initiates the uplink rate control to adjust the peer UE’s uplink codec rate. As the RNC can receive the Rate Control frame from the peer RNC, it could take the codec rate constraints from the peer networks into account while it is adjusting the UE’s uplink rate.
3. More considerations on the rate control for VoIP
The rate control mechanism proposed in [1] is derived by following the mechanism of rate control for CS voice call. It just changes the downlink rate control procedure. Because there is no dedicated User plane protocol for the voice bearer over IP, the RNC sends downlink rate control information via RRC to the UE directly and then the UE forwards it to the peer via in-band signalling, for example, the CMR field in the RTP payload header. Considering the case that the peer is also a wireless terminal, e.g. an UMTS UE, the following issues may occur in the scheme proposed in [1]:
· It does not consider the wireless conditions of the peer when the RNC is adjusting uplink codec rate for the UE it controls.

· When adjusting the downlink rate, the peer UE adjusts the codec rate according to the rate control information carried in the CMR field, however, without enquiring its SRNC.
So in the proposed VoIP rate control scheme [1], the RNC controls the uplink and downlink codec rate only based on the cell load on its own side. Thus, although the codec rate adjustment in one side is optimal in terms of its air load, it may be not in the peer side and even worse. Two options are proposed to overcome this drawback:
Option 1:
According to the scheme proposed in [1], the UE may receive the rate control instruction from either its own SRNC or the peer via the RRC signalling or CMR in RTP payload header. On reception of the rate control instruction from its RNC, the UE asks the peer to make decision on the desired code rate. Contrarily, the UE should let its RNC to make decision on the desired code rate if it receives the in-band CMR from the peer. So, the following steps needs to be added in the scheme in [1].
For uplink rate control,
· On reception of uplink rate control instruction from its SRNC, the UE should enquire the peer whether the target codec rate is applicable. 

· Considering the case that the peer is also an UE, once the peer UE receives the enquiring message, it should forward the enquiring message to its SRNC to make decision. The peer SRNC responds the peer UE with the right codec rate and the peer UE just forwards it back to the first UE. 

The improved uplink procedure is illustrated in Figure 1.
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Figure 1. Uplink Rate Control Procedure for VoIP
For downlink rate control:
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When the UE receives downlink rate control information from its SRNC, it forwards the rate control information to the peer via in-band signalling. If the peer is an UE, the peer UE requests the peer SRNC to make decision on the desired codec rate, the peer SRNC decides the final codec rate and responds to the peer UE..
The improved downlink procedure is illustrated in Figure 2.

Figure 2. Downlink Rate Control Procedure for VoIP
Option 2: 

The RNC stores the constraints on the uplink codec rate which comes from the peer wireless networks, so that RNC can control the uplink codec rate with the constraints from the peer.
It is implicated that the RNC should send the constraints on downlink to the peer. Proposal in [1] has taken the first step to do that, one more step to do is that the peer UE relays the CMR to its SRNC. Then it would be similar to the TrFO case for CS voice call. The RNC controls the uplink codec rate and sends the downlink rate control information to the peer RNC. The differences are the path through which the downlink rate control information is delivered, and the RRC signalling used for uplink rate control.
4. Conclusion
This contribution gives further analysis on the rate control mechanism proposed in [1] for VoIP, some issues were pointed and two options for improvement were proposed. 
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