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1
Introduction
The topic of inter-cell interference was discussed in both [1] and [2]. The lack of macro-diversity was deemed to be the root cause of the problem, since the UE is neither power-controlled nor rate-controlled by the neighbor cell via relative grants (E-RGCH).
In this document, we evaluate provide a qualitative discussion on the impact of inter-cell interference in CELL_FACH state. We then propose a robust method to mitigate the RoT impact of a cell edge user at a neighbor cell, when it transmits E-DCH in CELL_FACH.
2
Impact of Inter-cell Interference with EUL in CELL_FACH
A user in CELL_FACH does not avail of macro-diversity and hence can cause a noise rise impact at a neighbor cell, if it would have normally been in soft handover with that neighbor cell (in CELL_DCH). Since it is neither power controlled nor rate controlled by this cell, it could cause an impact to the noise rise at the neighbor cell. 

One may argue that since the E-DCH transmission does not last long, the impact may not be significant. However, even for durations of the order of 100-200ms, if the path loss from the UE to serving cell were to deteriorate, then the UE could be power controlled by the serving cell to boost it’s power and at close to maximum transmit power, the UE maybe forced to transmit in every H-ARQ process (since it may be given a low serving grant due to limited. power headroom). Hence the UE could begin interfering with the neighbor cell for a burst of time. In Release 7, UL 16-QAM feature was introduced. In that case, 16-QAM transmissions are scheduled and targeted to end in one 2ms TTI. So, in that case, the high rate E-DCH transmissions could be impacted due to such uncontrolled transmissions at cell edge, even if they last only for a few hundreds of ms.
In the case of DL/UL imbalance, a UE may stay with it’s current serving cell, since the neighbor cell’s DL maybe weaker than the serving cell. However, due to the difference in UL and DL path loss  (UL stronger than the DL) with the neighbor cell, in this case, we would expect the uplink E-DCH transmissions from this UE to impact the neighbor cell.
For small cells, in absence of macro-diversity, a CELL_FACH UE may have enough power headroom, and as a result may be scheduled higher transport block sizes (if it has a higher priority in the scheduling process) than normal, which could result in increased inter-cell interference at a neighbor cell.
In general, we conclude that it is a good idea to introduce an interference management technique to handle this problem. In the next chapter we propose a method to manage inter-cell interference in CELL_FACH state.
3
Method to control inter-cell interference in CELL_FACH

In this chapter, we propose a method to control inter-cell interference in CELL_FACH state.

3.1 RNC based inter-cell interference control
Since the macro-diversity feature exists in CELL_DCH, one way to control the impact of inter-cell interference in CELL_FACH state is to expedite macro-diversity by sending the UE to CELL_DCH based on a few trigger conditions.
A high level proposal is as follows:

· The UTRAN configures the UE to report an event triggered traffic volume measurement report. The reporting threshold can also be used to limit the amount of data the UE can transmit in CELL_FACH. 

· The UTRAN also sends a path loss difference threshold T [dB] to the UE. 
· If the following 2 conditions are met, the UE is triggered to send a new message similar to the traffic volume measurement report (TVM) :
· UE’s transmit buffer size > X bytes (similar to Event 4a) 

· X is the reporting threshold in IE "Reporting threshold" at TVM setup or modify
· The path loss difference between the serving cell and the neighbor cell < T

· The TVM measurement report is accompanied by the pilot measurement reports, similar to what is carried on the RRC Connection Setup message.

· Based on the traffic volume reported in the measurement report, the RNC may decide to send the UE to CELL_DCH to avail of macro-diversity.
· In the meanwhile, the UE stops sending data after sending X bytes. After sending X bytes, the UE notifies NodeB that it has nothing to send, by signaling SI = 0. This triggers the NodeB scheduler to stop scheduling the UE.

· The RNC then sends a Physical Channel Reconfiguration message to the UE to transition to CELL_DCH state. The Physical Channel Reconfiguration message will include the radio bearer and transport channel configuration for both the serving cell and the neighbor cell.
· The UE then continues to send data in CELL_DCH after completing the synchronization procedure upon physical channel reconfiguration.
3
Conclusion
We discussed qualitatively the potential impact of inter-cell interference caused by a cell-edge UE transmitting on E-DCH in CELL_FACH state. We also proposed a method to control inter-cell interference cancellation based on the idea of expediting soft handoff for these UEs, which in turn means a transition in state to CELL_DCH. The trigger for this decision is based on the fact that the UE has sufficient data to send as well as the fact that the path loss difference between serving cell and neighbor cell is greater than a threshold.
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