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1. Introduction

In RAN1#66 meeting, some uplink related improvements on signalling based interference control and time reduction of uplink initial access in CELL-FACH were discussed. This contribution further discusses these issues, and proposals are provided. 
2. Discussion
2.1 Signalling based interference control
The lack of macro diversity or soft handover in CELL_FACH state can potentially lead to uplink interference at neighbour cells. So the signalling based interference control is included as an objective of the WI ‘Further Enhancements to CELL_FACH’. 
Some proposals were raised on the signalling based interference control in last RAN1&RAN2 meetings. The proposed solutions mainly include the following options.
· Inter-cell Interference Control by common E-RGCH
· Inter-cell Interference Cancellation
· Interference Cancellation during the preamble ramping procedure

1. Inter-cell Interference Control by common E-RGCH
A common E-RGCH sent from the neighbouring cells is broadcasted in the serving cell for the CELL-FACH UEs to monitor, when the UE is in the regions where path loss difference between serving cell and non-serving cell is less than a configured threshold. This allows the non-serving neighbour cell to control the uplink interference caused by the CELL_FACH UE near it. This mechanism is similar to what has been done currently in CELL-DCH. Some issues are concerned for this solution, as follows. 
· How many neighbour cells of which the RNC broadcasts the PSCs and a common E-RGCH?

· What is the impact on the load of System Information Block?
Proposal 1: The procedure of broadcasting the common E-RGCH of neighbour cells by RNC shall require further study.
2. Inter-cell Interference Cancellation
The S-RNC could provide Node B cell the common E-DCH resources and the PSCs of the neighbor cells. Each Node B cell attempts to detect a PRACH preamble sent from the UEs of other cell. Once a PRACH preamble is detected, the Node B cell attempts to detect the scrambling code and timing of the common E-DCH resources, and then decodes the associated uplink channels and cancels the UEs. 
In current specification, at most 31 common E-DCH resources can be configured for a cell. Each Node B cell needs to attempt to detect a PRACH preamble with up to 16 signatures, and blindly search for the timing and scrambling codes corresponding to at most 31 common E-DCH resources of each neighbor cell. Considering there may be several neighbor cells for a neighbor cell, it will consume too much resource for Node B to perform the searching and subsequent ICIC. 
The interference caused by CELL-FACH UE is varies with the UE position and user data rate. The Node B can not know exactly the degree of the interference caused by individual common E-DCH resource of neighbor cells. It will only blindly search and detect the common E-DCH resource of neighbor cells and perform ICIC, even if the interference caused by the detected common E-DCH resource is not high. On the other hand, if Node B misses the detection of PRACH preamble from the UE of neighbor cells, the subsequent common E-DCH transmission may not be searched and detected by the Node B for performing ICIC. 
As discussed above, in our view, signalling based ICIC is not preferred. It can not reliably control the interference of CELL-FACH UEs. And the blind ICIC will consume too much resource of Node B. 
Proposal 2: Signalling based Inter-cell Interference Cancellation is not introduced for the further enhancements to CELL-FACH in Rel-11. 
3. Interference Cancellation during the preamble ramping procedure
The reduction of the interference during the preamble ramping procedure is considered to be an important inference control in CELL-FACH. The improvement of the preamble detection performance can help to reduce the needed preambles during each access attempt, and hence reduce interference from the preamble and the latency for the message part. The improvement of the preamble detection performance can be achieved by the usage of advanced preamble receivers which can perform preamble IC. Additional time by increasing (p-p and (p-a is needed to allow preamble IC. The timing relation for common E-DCH during preamble ramping procedure is changed by introducing additional parameter value. The value shall require further investigation to allow preamble IC and at the same time reduce the latency for the message part as much as possible. 
Proposal 3: The timing relation for preamble ramping procedure shall require further investigation to allow preamble IC and at the same time reduce the latency for the message part. 
2.2 Time reduction of uplink initial access
As was discussed in [1], allowing UE to select an access slot within the remaining current access slot set will reduce the latency of the initial access in the physical random access procedure. UE shall not have to wait until the next full access slot set to select an access slot when it initiates physical random-access procedure. Only small changes to L1 specification are needed. One concern is whether this change to the physical random-access procedure will lead to the increase of collision probability. 
Proposal 4: The impacts on the collision probability should be investigated if UE is allowed to select an access slot within the remaining current access slot set. 
3. Conclusion
In this contribution, the signalling based interference control and time reduction of uplink initial access in CELL-FACH are further discussed. It is proposed:
Proposal 1: The procedure of broadcasting the common E-RGCH of neighbour cells by RNC shall require further study.
Proposal 2: Signaling based Inter-cell Interference Cancellation is not introduced for the further enhancements to CELL-FACH in Rel-11. 
Proposal 3: The timing relation for preamble ramping procedure shall require further investigation to allow preamble IC and at the same time reduce the latency for the message part.
Proposal 4: The impacts on the collision probability should be investigated if UE is allowed to select an access slot within the remaining current access slot set.
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