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Discussion
1. Introduction

In last RAN1 meeting, time alignment of E-DCH TTIs between CELL_FACH UEs and CELL_DCH UEs was discussed. This contribution continues the discussion on this issue. The motivation of introducing time alignment in CELL_FACH and corresponding impacts on specification are investigated, and also proposals are provided. 
2. Discussion
Time alignment of E-DCH TTIs between CELL_FACH UEs and CELL_DCH UEs was proposed in [1] to enable TDM-like operation for E-DCH scheduling. During the study on synchronized E-DCH in release 8, it was analyzed that TDM scheduling allows for higher system throughput, and facilitates advanced Node B receiver structures with the possibility for interference cancellation of the high data rate users for the medium and low data rate users [2]. However, the gain is obtained mainly by time multiplexing high data rate users. Time multiplexing medium and low data rate users can not bring much performance gain. There is less high data rate traffic transmitted in CELL-FACH state. If the data buffer of users is higher enough, the UE will transfer to CELL-DCH state for more efficient transmission. 
Observation 1: There is less high data rate traffic transmitted in CELL-FACH state. The gain of TDM-like operation is limited in CELL-FACH state. 
The message part transmission begins at 4 slots (10240 chips) after the last preamble plus an additional symbol offset. The symbol offset serves the purpose to distribute the timings according to the 10 different symbol positions within an F-DPCH slot. In order to achieve time alignment between E-DCH TTIs from different UEs, the current fixed 4 slots delay will be replaced with a variable delay, and symbol offset will be removed. New timing relations should be defined for the UE supporting TTI alignment in R11. The specification modification is relatively large, and the back compatibility can not be maintained. Node B should be notified whether a UE supports TTI alignment feature. This can be done by splitting signature set to reserve some signatures for random access of the UE supporting TTI alignment. In release 11, several enhanced features UE supports may need to be distinguished by Node B through preamble signature, such as 2ms/10ms TTI selection. The collision probability will increase with the reduced number of available signature for each enhancement feature. 
Observation 2: An individual signature set should be reserved for random access of the UE supporting TTI alignment. The collision probability will increase with the reduced number of available signatures for each enhanced feature.
On the other hand, in order to achieve TTI alignment, the symbol offset need to be removed, and 10 different F-DPCH slot formats is used to distribute the timings. The current common E-DCH resource configuration is not compatible for the R11 UE supporting TTI alignment. So a new individual common E-DCH resource pool needs to be configured for the R11 UE supporting TTI alignment. The separated resource pools will decrease the efficiency of resource assignment. 
Observation 3: A separate common E-DCH resource pool may need to be configured for the R11 UE supporting TTI alignment. The separated resource pools will decrease the efficiency of resource assignment. 
As discussed above, the gain of TTI alignment between CELL_FACH UEs and CELL_DCH UEs needs to be checked, since less high data rate traffic will be transmitted in CELL-FACH state. It obviously affects current specification. Interference cancellation performs well so the performance can be guaranteed by implementation, instead of specification modification. The gain from TDM scheduling can be obtained by setting the value of τF-DPCH for a high rate UE in CELL-DCH state, such that the TTIs of high rate users are aligned. Therefore, TTI alignment enhancement in CELL-FACH state is not preferred for the uplink enhancement in CELL-FACH.

Proposal: TTI alignment is not introduced for the further enhancements to CELL-FACH in Rel-11.  
3. Conclusion
In this contribution, the motivation and impacts on specification when introducing time alignment in CELL_FACH are investigated. It is considered that the gain of TDM-like operation is limited in CELL-FACH state. The specification needs more modification with the introduction of time alignment in CELL_FACH. It is proposed:
Proposal: TTI alignment is not introduced for the further enhancements to CELL-FACH in Rel-11.
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