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1 Introduction

It is a common understanding that in LTE RLC AM should be supported for those services that require high reliability. 

The question is which RLC modes between UM and TM should be used for the real time packet services in LTE. Considering the flexible framing of LTE RLC, RLC TM could be a nice choice. 
This paper discusses the feasibility of RLC TM for the real time packet service in LTE. 
2 Discussion
RLC AM provides the ARQ function and the segmentation/concatenation function for those services demanding high reliability and whose packet size is variable. For those functions, RLC AM PDU has relatively long sequence number, polling bit and length indicators in its header.

RLC UM provides the segmentation/concatenation function for those services whose reliability requirement is not very high, that are sensitive to delay and whose packet size is variable. RLC UM PDU has relatively short sequence number and length indicator in its header.

RLC TM provides none of those functions and it just passes the upper layer packet to the lower layer. Therefore there is no header overhead in RLC TM but the usage of it is very limited to such services like CS voice. 
In LTE where only packet services will be provided, it is quite obvious that RLC AM is needed for non-real time services. The question is which mode we need to support between RLC UM and TM for realtime services. 
If the realtime packet service does not require segmentation/concatenation, RLC TM will be a quite nice choice because there is no overhead due to RLC header. 
On the other hands if a realtime packet service does require segmentation/concatenation, RLC UM will be the only option. 

A typical realtime packet service is VoIP. In general the VoIP packet size is predictable and small enough to be transmitted within a TTI. Table 1 shows the typical VoIP packet sizes in case of 12.2kbps AMR codec.
< Table 1>

	
	ROHC header
	VoIP frame
	Total

	VoIP packets in Transient state
	520 bit
	256 bit
	776 bit

	VoIP packets in Talkspurt period
	24 ~ 120 bit
	256 bit
	276 ~ 376 bit

	VoIP packets in Silent period
	24 ~ 120 bit
	56 bit
	80 ~ 176 bit


As well known, in the beginning phase (transient state in the table) of VoIP session, the header compressor sends the full header packet several times. In the scheduled system like LTE, it is generally not impossible to allocate enough transmission resource in the transient state so that segmentation is avoided. But even when UE has allocated enough resource, UE power limitation might enforce UE to segment the packet in the cell edge. So we believe RLC UM would be the better choice in spite of RLC header overhead.
Moreover, VoIP is not the only service we should consider. In LTE high bit rate realtime service like video telephony might be emerged as an important application, and it would not be a safe assumption that it will always be possible to tranmit multimedia packet without segmentation.

3 Conclusion

In LTE user plane, it is proposed to support RLC AM and RLC UM. RLC TM could be used for control plane procedure (e.g. system information transmission), if proved beneficial. 








































































