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1 Introduction

In the work item on Enhanced Uplink in CELL_FACH state, it was agreed that UE in CELL_FACH state can use E-DCH to improve data transmission performance in CELL_FACH state. 
In this document, we investigate the impact of using E-DCH for CELL_FACH UEs in inter-cell interference point of view.
2 Discussion on enhanced uplink in CELL_FACH state

According to current working assumption, once E-DCH resource is allocated to a CELL_FACH UE after PRACH preamble is acknowledged by the NodeB, the UE transmits E-DCH similar to normal E-DCH operation. However, one different thing is that UEs located in soft handover region cannot receive E-RGCH from non-serving cells because soft handover is not supported in CELL_FACH state. If neighbour cells cannot transmit E-RGCH, it will be difficult to control inter-cell interference from E-DCH transmission, which results in the degradation in cell capacity. During the study item on enhanced uplink, we compared performance of primary cell only scheduling to multiple cell scheduling for SHO UEs [1]. Based on the system level simulation result, it was observed that multiple cell scheduling achieves 15% better cell throughput than serving cell only scheduling at the same RoT level.  
3 Possible methods for inter-cell interference control
In this section, we investigate some possible approaches, which may be helpful to the inter-cell interference control in CELL_FACH state. The simplest way would be to limit the maximum scheduling grant of all CELL_FACH UEs. However, it may decrease the benefit of introducing this work item. Instead, we can consider limiting the transmit power of UEs based on UE channel situation. 
We first consider UE based approach. 
· UE selects whether it starts Rel-99 RACH procedure or E-RACH procedure depending on the path-loss difference between a scheduling cell and neighbour cells. If the path-loss difference is larger than a given threshold, UE performs E-RACH procedure. Otherwise, UE starts Rel-99 RACH procedure. The main motivation of this approach is to avoid allowing uplink transmission for SHO UEs for a long duration. 
· UE limits the scheduling grant with respect to the path-loss difference between a scheduling cell and neighbour cells. Even though the serving cell schedules the large scheduling grant allowing high transmit power, SHO UEs will not increase the transmit power level with this approach. It would be beneficial to limit the transmit power level with respect to UE channel situation.
On the contrary, it is also possible for the NodeB to limit the scheduling grant value of each UE by the scheduling operation. To enable this operation, the NodeB should be aware of whether the UE is close to neighbour cells or not. The path-loss difference between the serving cell and neighbour cells would be one of criteria. However, the measurement of the path-loss from neighbour cells is not reported to the NodeB in Rel-7. Thus, the measurement reporting to the NodeB is worth discussing for Rel-8 to support inter-cell interference control in NodeB.
4 Conclusion
We discussed the impact of enhanced uplink in CELL_FACH state especially in inter-cell interference point of view and possible methods to control inter-cell interference. Based on the discussion, it is recommended that the impact on inter-cell interference should be taken into account to avoid the performance degradation from the new feature. 
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