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1. Introduction

As discussed in previous meetings, EUDCH is not primarily targetting support for higher data rates but more focusing on improving uplink cell throughput. Therefore, similar data rates with R99 should be supported by EUDCH. 
In this contribution we would like to look in more detail at the support for low data rates on EUDCH, especially in combination with a 2ms TTI. Since it has been decided in RAN2#42bis that 2ms TTI could be supported at least by the standard.
2. Background
In all releases so far, the RLC-PDU size used for a certain type of services is quite fixed. I.e. for PS services, typically an RLC-PDU size of 320bits is used. For the support of higher rate PS services, also an RLC-PDU size of 640 bits is considered. Consequently, the mininum TB size for a PS RAB is at least 320bits even with RLC/MAC header bits not considered. In other words, for continuous transimssion only of the smallest TF, UE’s minimum UL data rate should be about 160kbps for a PS RAB.

Of course, above calculation is based on a very optimistic assumption: all HARQ transmissions succeed the first time. Nevertheless, even when on average HARQ would need 2 or 3 retransmissions, UE still has a “considerable” minimum UL data rate. Whilest, R99 DCH can provide a minimum UL data rate of 8kbps for PS RAB [1]. 

Currently, there are two possible EUDCH configurations. One is EUDCH+DCH, and the other is EUDCH standalone. If DCH exists, low data rates service can be mapped over DCH. However, in the scenario of EUDCH only, the low data rates service over EUDCH is necessary, such as an 8kbps background service over EUDCH.

3. Discussion

We identified several mechanisms for handling low rate services over EUDCH:

1) Usage of smaller RLC-PDU sizes

· Instead of using a 320 or 640bit RLC-PDU size, an RLC-PDU size of e.g. 64 bits could be used.

2) TDM approach 

· UE transmits data only in allowed time. By given a smaller allowed transmission time, UE can support lower data rate. 
· If we prefer to support low data rate in autonomous transmission mode, it can be realised by, e.g. RNC assigning each UE allowed transmission time at RB setup. One possible way is to use CFN-tied method e.g. a UE is allowed transmission at CFN%5=0.
3) Segments in MAC-e layer

· One MAC-d PDU is divided into several segments. Each segment is attached MAC-e header that includes the segment id and some others information, and transmitted in one TTI. In the receiver, MAC-e reassembles the received segments into one MAC-d PDU based on MAC-e header info. E.g. one MAC-d PDU (with 320bits RLC-PDU size) is seprated to 5 partitions, a data rate about 32kbps is realised. 
However, each of these mechanisms has its limitations/drawbacks:

1) Usage of smaller RLC-PDU sizes

· Should clearly not be the way to go: in general using the same RLC-PDU size on DCH and on EUDCH is preferable.

2) TDM approach

· This mechanism doesn’t reduce the instantaneous data rate. In case of SHO and 2ms TTI configuration, transmission power shortage still possibly exists. 
· In case EUDCH UL transmissions are not time-aligned, the overlap between different UE transmissions will have a negative impact on ROT control of Node B. Anyway, Node B can neutralize the impact by scheduling to allocate less RoT during the overlapped period.
3) Segments in MAC-e layer

· Each segment should be attached with MAC-e header and CRC bits, which may result in a comparatively higher overhead. 

· It has a little bit lower error tolerence since the whole MAC-d PDU could be failed even when any of segments is not successfully received.

4. Conclusion

In this contribution we address that low data rate should be supported as R99 DCH. And we also identified several possible mechanisms for supporting low rate services over EUDCH. However each of these mechanisms seems to have some problems/limitations. After comparison, we carefully think that TDM approach is the simplest one with some drawbacks those are not so significant. 
It is then proposed to adopt the TDM concept to support low bit rate services in EUDCH. 
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