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1 Introduction

The purpose of enhanced CELL-FACH work item in [1] is to enhance the CELL_FACH state in 1.28Mcps TDD by use of HSPA, in order to increase the CELL_FACH peak rate, reduce control and user plane latency and reduce state transition times to CELL_DCH.
In traditional CELL-FACH state, when UE is performing cell reselection procedure, Node B does not know this procedure. But in enhanced CELL-FACH state, if Node B still has no information when UE performing cell reselection, Node B may still schedule and allocate resource for the UE in cell reselection procedure, and this will cause the HSPA resource wasting and the downlink data losing. So it is suggested to introduce an improved cell reselection mechanism to solve this problem.
2 Discussion
In traditional CELL-FACH state, RACH and FACH are used respectively in uplink and downlink. For downlink, RNC schedules FACH resource between the UEs in CELL-FACH state according to the priority of the logical channels. For uplink, the UE acquires the RACH resource through R99 random access procedure. Node B takes no responsibility for scheduling FACH and RACH resource. 
In traditional CELL-FACH state, UE controls mobility by itself. When the evaluation condition is triggered, UE start to evaluate the received signal level of neighbor cells’ P-CCPCH channel. If the R criterion fulfils, the UE will perform a cell reselection without sending any information to network:

1) UE starts reading BCH on the P-CCPCH of the target cell;

2) after all System Information Blocks have been correctly collected, and if UE evaluate the new cell capable of camping on according to S criterion, UE will initiate a CELL UPDATE procedure to RNC. 
In traditional CELL-FACH state, the network may send data to the UE which is performing cell reselection, and the data transmitted would be lost and FACH resource may be wasted. However, because the peak rate of FACH is limited, and the FACH resource cannot be shared with other Dedicated Channels, the problem is less serious. 
While in enhanced CELL-FACH state, the HSPA resource in enhanced CELL-FACH state are controlled by Node B, and the peak rate is highly increased. If Node B does not know whether UE is in cell reselection procedure, the problem about losing data and wasting resource would be more serious. If Node B can learn the information, Node B can do something to reduce the bad impact of this problem.
3 Cell reselection in enhanced CELL-FACH state
In this section, it is introduced an improved cell reselection mechanism to solve the problem descript above. The mechanism show as Figure1:
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Figure1: cell reselection in enhanced CELL_FACH state
The detailed procedure is described as below:
Setp1: UE evaluate neighbor cells as R4, when the R criterion fulfils, a Cell reselection Indication transmission is initiated before performing cell reselection.

Cell Reselection Indication can be represented by a specific SI on E-RUCCH or on E-PUCH, e.g. the specific SI can be denoted with TEBS equal to zero and HLBS to the values other than zero.
Step2: when Node B receives the Cell Reselection Indication from the UE, the Node B behave as below:

Step2-1: stop scheduling the UE;

Step2-2: initiate HS-DSCH flow control between Node B and RNC, e.g. send Flow Control Frame Protocol to inform RNC stop sending the related UE’s data to the source cell.

Step2-3: start a UE context release timer, upon the timer expires and the UE do not return to the cell, the related UE context will be released; otherwise, if the UE returns to the cell when the timer is running, the timer shall be stopped and reset.
Step4: after sending Cell Reselection Indication, the UE start to perform cell reselection and begin reading BCH of the target cell, if the target cell is capable of camping on, the UE will initiate a CELL UPDATE procedure to inform RNC that cell reselection has been successfully accomplished. Then RNC will send data and receive data to/from the target cell.
From the procedure above, comparing traditional cell reselection, the improved cell reselection just need send a simple Cell Reselection Indication expressed by a specific SI, which can solve the mentioned problem (e.g. losing data and wasting resource).
Proposal 1: It is proposed that UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.
Proposal2: After receiving the Cell Reselection Indication, the scheduler in original cell should stop scheduling the related UE, and send an indication to inform RNC stop sending the related UE’s data to the original cell.
In figure1 above, it is proposed to transmit the Cell Reselection Indication in unacknowledged mode. In this mode UE only respond to send the Cell Reselection Indication, and would not wait the confirmation. The reliability of this mode relies on the reliability of the low coderate when SI mapped on the E-RUCCH and E-PUCH. 
There is another mode that can be adopted called acknowledged mode. In this mode, after transmitting the Cell Reselection Indication, the UE should wait for the successful acknowledgement either from E-AGCH or from E-HICH; if no successful acknowledgement is confirmed, UE shall resend the Cell Reselection Indication. Obviously, the acknowledged mode transmission may improve the reliability, but this mode would cause higher inter-cell interference and higher signaling load because the Cell Reselection Indication retransmission may occur on the edge of the cells, and the frequent retransmission and too long time retransmission should be avoided. 
Proposal 3: it is proposed to use the unacknowledged mode for the Cell Reselection Indication transmission.

Another question is that even though unacknowledged mode is adopted, UE maybe spend a long time on sending the Cell Reselection Indication to network, e.g. it may take much time on the SYNC-UL and FPACH procedure before sending E-RUCCH in some scarcely worse case. A protective timer is offered to solve this question. When initiating the transmission of Cell Reselection Indication, the protective timer shall be started, when the timer expires, even if the Cell Reselection Indication cannot be sent, UE shall perform the cell reselection immediately.
Proposal 4: It is suggested to use a timer to prevent the UE from staying on the original cell for long time for sending the Cell Reselection Indication transmission.
4 Proposal
It is proposed that the improved cell reselection agreed in Enhanced CELL_FACH State for LCR TDD.
Proposal 1: It is proposed that UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.
Proposal2: After receiving the Cell Reselection Indication, the scheduler in original cell should stop scheduling the related UE, and send an indication to inform RNC stop sending the related UE’s data to the original cell.

Proposal 3: it is proposed to use the unacknowledged mode for the Cell Reselection Indication transmission.

Proposal 4: It is suggested to use a timer to prevent the UE from staying on the original cell for long time for sending the Cell Reselection Indication transmission.
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