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Introduction

Recently, many efforts have been made to the optimization of the IMS RAB, especially to the IMS voice RAB. The optimization mainly targets for RTCP transmission, because RTCP packet is infrequently transmitted and usually has much larger size than RTP packet. 

To optimize RTCP transmission, there have been many proposals during the past several meetings. They can be classified into two big categories, one for Extra bandwidth and the other for Frame stealing. Extra bandwidth method is giving extra bandwidth instantaneously when the RTCP packet is transmitted [1], [2]. Frame stealing method is transmitting RTCP packet when the voice activity is low [3].

This paper aims at providing another solution by optimized RB configuration. The solution may not be exclusive, and can be used with other solutions. 

Optimized RB configuration for RTP and RTCP

RTP and RTCP packets have different characteristics, in that;

· RTP : Delay sensitive, Error tolerant, Frequently transmitted, Small size

· RTCP : Delay insensitive (compared with RTP), Error intolerant, Infrequently transmitted, Large size

Due to the much different characteristics between RTP and RTCP, it is not optimal way to transmit both packets through a single RB utilizing UM RLC. UM RLC is good for RTP packet, but it is not the best RLC mode for RTCP packet. Rather, RTCP is believed to be well suited for AM RLC. 

Therefore, we propose to use the RB utilizing both UM and AM RLCs for Voice over IMS. The proposed RB configuration is shown in Fig.1. In this figure, we assume a bi-directional communication since Voice over IMS is usually bi-directional. 

In the transmitting side, RTP and RTCP packets are delivered to Radio Protocol by a single flow. The header compressor in a PDCP entity then easily differentiates the RTP and RTCP packets into the different RLC entities thanks to the UDP port number. The RTP packets are delivered to UM RLC and the RTCP packets are delivered to AM RLC. The RTP and RTCP flows are then multiplexed into the same physical channel by a logical channel multiplexing or transport channel multiplexing. Here, the TFC mechanism is used so that the high priority data (RTP packets) is transmitted ahead of the low priority data (RTCP packets). 

The receiving side operation is converse to the transmitting side. The received data is de-multiplexed to UM or AM RLC according to the C/T field in the MAC header. The header decompressor receives RTP and RTCP packets from different RLC-SAPs, and delivers them to upper layer in a single flow.
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[Figure 1]  Optimized RB configuration for Voice over IMS

Note that since RTCP flow has low priority, the transmission of RTCP packets could be delayed in AM RLC. The RTCP packets can be transmitted only when TFC has a room for AMD PDUs. As a result, the packet order at the transmitting and receiving ends of the Radio Protocol becomes different. But since the packet order of RTP and RTCP are loosely coupled, it is envisaged that there would be no significant problem with the delayed transmission of RTCP.

Impacts on the current specifications

1. RB configuration

· Combination of different RLC modes (UM and AM) in a single RB should be allowed.

2. PDCP

· Header compressor should be able to deliver RTP and RTCP packets to the different paths.

· Header decompressor should be able to receive RTP and RTCP packets from the different paths.

3. RLC

· None

4. MAC

· TFC should be optimally chosen not to delay AMD PDU transmission for a long time.

5. PHY

· None

Conclusion

This paper presents one possible method to optimize RTCP transmission by an optimal RB configuration. It could be easily applied without any severe modification of the current specifications. We propose the presented method be adopted as one solution for RTCP transmission in radio interface.
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