Page 1



3GPP TSG-RAN2 Meeting #55 
Tdoc R2-062774
Seoul, Korea, 9th October – 13th October 2006
Agenda Item:

7
Souce:




Samsung
Title:




VoIP support in LTE
Document for:

Discussion and Decision
1 Introduction

VoIP should be supported as efficiently as possible in LTE where the conventional CS voice service will no longer be available. 
In a scheduled mobile communication system like LTE, the scheduling overhead could be untolerable for services like the VoIP service, where small packets are generated periodically. 

This contribution discusses how to minimize the overhead of schedduling commands and scheduling requests. 

2 Traffic Model
In VoIP, codec negotiation is an end-to-end operation so any kind of codec can be used. However we assume that AMR will remain as a major codec for mobile systems evolved from 3GPP, so we assume AMR codec in this contribution.

The traffic model of AMR over VoIP is shown in the figure below, where transient state comes first and then talkspurts and silent periods alternate with each other. 
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Figure 1. Traffic model of AMR over VoIP

Following characteristics of AMR/VoIP should be noted.

· Packet inter-arival time in the codec is constant, that is 20 msec in transient state/talkspurt and 160 msec in silent period.

· Packet size is almost constant in each state/AMR rate, that is 97 byte in transient state, 35 ~ 49 byte in talkspurt and 10 ~ 24 byte in silent period when AMR rate is 12.2 kbps.

· The smallest packet appears most frequently.

Considering the above, we propose that VoIP support is optimized as follows:
· Since packet size and packet arrival time are almost static, a persistent resource can be used for a VoIP flow. This will decrease the overhead from the scheduling commands.
· The UE indicates the state transition instead of reporting the actual buffer size. This will decrease the overhead caused by buffer status reporting.
· Synchronous non-adaptive HARQ is used for both uplink and downlink. This will decrease the overhead by the scheduling command further.
In the section 3, VoIP operation is described in more detail.

3 VoIP support in LTE
Downlink

Figure 2 shows the downlink operation for VoIP. 
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Figure 2. VoIP support in the downlink
In the VoIP RB setup phase, following information is given to the UE via RRC signaling.
· resource allocation interval for talkspurt

· resource allocation interval for silent period

· HARQ RTT length

In contrast to the above, which persistent resource to be used is proposed to be signaled via the L1/L2 control channel because L1/L2 control signaling should be faster than RRC signalling w.r.t. allocation/release of resources. 
When the UE is given a persistent resource for VoIP, the resource is automatically granted again after the resource allocation interval unless the resource is modified or released.
Non-adaptive synchronous HARQ is used, so the resource is automatically granted after HARQ RTT until HARQ ACK is received or the maximum retransmission limit reaches within a resource allocation interval.
Uplink
Figure 3 shows the uplink operation. 
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Figure 3. VoIP support in the uplink

The operation for uplink VoIP packet transmission is almost the same as that of the downlink transmission. 
One difference is that the UE needs to inform the change of the required bandwidth, because the transmission buffer is in the UE. Considering that VoIP packets should be transmitted as soon as possible, piggybacking this information wouldn’t be a right mechanism to choose. 
Normal synchronous RACH would work fine for this purpose, because the scheduling request for the required bandwidth change should not be a big message, and could have almost the same format as the normal scheduling request. 

Please note that in case of transition from transient to talk spurt or from talkspurt to silent period, the VoIP packet underutilizes granted resource which can be the indication of the state transition, so it may be possible to send the scheduling requst only when the required bandwidth increases, if minimizing synchronous RACH usage is needed.

4 Conclusion

As a summary, followings are proposed.

· Persistent resource is used for VoIP both for the downlink and the uplink.

· Following persistent configuration information is signaled to a UE by RRC  

· resource allocation interval for talkspurt

· resource allocation interval for silent period

· HARQ RTT length

· Persistent resource itself is signaled to a UE by L1/L2 control channel. 

· Persistent resource for VoIP is the resource automatically granted after HARQ RTT until HARQ ACK is received or the maximum retransmission limit reaches within a resource allocation interval and granted after resource allocation interval until the resource is modified or released.

· For uplink, UE sends the scheduling request to indicate the resource requirement change. 

It is proposed to use above operations as the starting point for VoIP optimization, and reflect it in the TR.
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