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Discussion
1. Introduction

In last RAN2 meeting, it was proposed to introduce per-HARQ-process operation for CEL_FACH [5], but the contribution was not treated. In last RAN1 meeting, time alignment of E-DCH TTIs between CELL_FACH UEs and CELL_DCH UEs was discussed [1][2] and no consensus was reached. Technically the two sub-features should work together to serve the purpose of TDM-like scheduling, this contribution mainly discussed the need of per-HARQ-process operation for CELL_FACH UEs.
2. Discussion
2.1 The Impact of Current Specification

Time alignment and per-HARQ scheduling of E-DCH TTIs between CELL_FACH UEs and CELL_DCH UEs were proposed in [2] to enable TDM-like operation for E-DCH scheduling. The following analysis of the impact of current specification from RAN2 point of view:

Since new timing relations should be defined for the UE supporting TDM scheduling in R11. Node B should be notified whether a UE supports TTI alignment/per-HARQ scheduling feature. This can be done by splitting signature set to reserve some signatures for random access of the UE supporting TTI alignment/per HARQ scheduling. Besides, the symbol offset needs 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. Either a new individual common E-DCH resource pool needs to be configured for the R11 UE supporting TTI alignment/per HARQ scheduling or another set of F-DPCH resources need to be reserved through BCCH. Both of the solution may cause resources inefficiency and BCCH change. 

Observation 1: in order to support TDM scheduling, E-DCH resources efficiency would be impacted due to the need of new F-DPCH format with backward compatibility.
2.2 Performance Analysis 
If the data buffer of CELL-FACH users is higher enough, the UE will transfer to CELL-DCH state for more efficient transmission. The access time of ERACH is about only hundreds msec. So there is less high data rate traffic transmitted in CELL-FACH state. Further considerations as following:
· There are mainly control channel overheads, when the small data packets transmission is in CELL_FACH state. Interference cancellation may achieve more gain than TDM scheduling in this case.
· Taking into account cell coverage, there is a higher probability of selection 10ms TTI for CELL_FACH UEs. On the other hand, when data is lower than 2Mbit/s, regardless of the TTI type, there is no significant difference about the cell capacity. Therefore, 10 ms TTI is most common case for CELL_FACH UEs. However, 10ms TTI is not feasible for TDM scheduling.
Observation 2: Low data rate traffic mainly transmitted in CELL-FACH state, so that TDM scheduling is not suitable for the common CELL_FACH UEs. 

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 [3][4]. 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. Further consideration as following:
· There is less high data rate traffic transmitted in CELL-FACH state, so that the gain of TTI alignment operation/per HARQ scheduling is limited, especially additional overhead is introduced.
· As the simulation result in Annex, there is no performance gain between Rel7+IC and TDM-like+IC, when data rate is low.
· Considering SI is not very frequently reported, the NodeB could not promptly schedule large TBS to UEs, the CELL_FACH UEs would take a long time online due to fewer HARQ processes and suboptimal scheduling mechanism.
· Per-HARQ process operation requires E-AGCH to be transmitted in each TTI which costs extremely OVSF resources, while legacy operation requires less resource.
Observation 3: The gain of TDM scheduling is limited in CELL-FACH state. 

In summary, TTI alignment together with per-HARQ scheduling obviously affects current specification but the gain is limited. Therefore, TTI alignment together with per-HARQ scheduling in CELL-FACH state is not preferred for the uplink enhancement in CELL-FACH. 
Proposal: per-HARQ scheduling is not introduced for the further enhancements to CELL-FACH in Rel-11.  

3. Conclusion
In this contribution, the impacts on specification and performance when introducing time alignment and per-HARQ scheduling in CELL_FACH are investigated from RAN2 point of view. It is proposed to agree:
Proposal: per-HARQ scheduling is not introduced for the further enhancements to CELL-FACH in Rel-11.
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Annex (R8 E-DCH Simulation Result)
Table 1 gives that simulation result about TDM-like and IC when the discussion of Synchronized E-DCH in [4]. 

Table 1: Throughput for Rel7 and TDM with and without own cell interference cancellation (IC).
[image: image1.emf]ROT(dB) 6

Rel7 Rel7+IC TDM+IC

loc,own cell

lsc,other cells

F` 1.7 1.7 1.7

IC eff.(own cell) 70% 70%

synch offset

synch factor ys

orth factor yo

tot orth factor y 1 0.1

bit rate(kbps) 336 358

coding rate 0.33 0.75

Ec/N0(per ant) dB -10.5 -8.5

CELL TP(kbps) 1989 3292 3226.3








































































































