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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 resources for the UE in cell reselection procedure, and this will cause the HSPA resource wasting and the downlink data losing. Based on these considerations, it was suggested to introduce an improved cell reselection mechanism as follows in the contribution [2]:

· It is proposed that UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure and use both the unacknowledged mode and a protective timer for the Cell Reselection Indication transmission;
· After receiving the Cell Reselection Indication, the scheduler in original cell should stop scheduling the related UE and send an indication to inform RNC to stop sending the related UE’s data to the original cell. In addition, Node B starts a UE context release timer. If the timer expires, the related UE context will be released.
Comparing the traditional cell reselection, the improved cell reselection procedure just need to send a simple Cell Reselection Indication expressed by a specific SI, which can well avoid losing data and wasting resource. However, some questions are proposed in the discussion about this procedure in the previous meeting, such as uplink interference rise issues and the additional resources wasting problems caused by Cell Reselection Indication transmission. In this contribution, we will present our analysis of these problems and also analyze the differences between FDD and LCR TDD. Based on that, we further optimize the cell reselection procedure.
2 Discussion
· Analysis of uplink interference rise and the additional resources wasting issues caused by Cell Reselection Indication transmission
We firstly discuss the uplink interference rise issues caused by Cell Reselection Indication transmission. Actually, the cell reselection criterion in CELL_FACH state is similar to that of the measurement report in CELL_DCH state. Both of them need a timer and a lag threshold. And also the cell reselection region is basically the same to the cell handover. In CELL_DCH state, when the measurement report criterion fulfils, the UE will transmit the measurement report to the network. If the network receives this report correctly, it will send the indicator for cell handover to the UE. The UE’s behaviors of sending measurement report and receiving the indicator for handover both occur in the original cell, so is the sending Cell Reselection Indication behavior suggested in [2] in CELL_FACH state. But the Cell Reselection Indication has some advantages than the measurement report. The message size of the Cell Reselection Indication is far less than that of the measurement report and the transmission time of the former is shorter. So the transmission of the Cell Reselection Indication will cause less uplink interference rise than the measurement report transmission. Since the system can support the normal handover process, then it will not cause too large uplink interference rise for the Cell Reselection Indication transmission.
About the additional resources wasting issues caused by Cell Reselection Indication transmission, we suggest to further optimize the time of sending the cell reselection indication. The details of the optimization are shown in chapter 4.
· Differences of mobility management between FDD and LCR TDD

In RAN2 # 62bis meeting, it was discussed that when the E-DCH resources are allocated in CELL_FACH state, it performs state transition to CELL_DCH state and adopts handover not cell reselection procedure to support the UE’s mobility in FDD system. Here we show the difference of mobility management between FDD and LCR TDD.
In the CELL_DCH state of FDD system, the uplink E-DCH channel adopts soft handover and macro diversity technologies. And a number of cells can receive the E-DCH of the same UE simultaneously, which can control the inter-cell interferences by E-RGCH. However it doesn’t work in the CELL_FACH state because there is no dedicated signaling of control plane on Iub interface. Meanwhile it needs to control the ROT caused by inter-cell interference to avoid deteriorating the system performance when the E-DCH resources are allocated. Therefore it adopts the state transition to CELL_DCH scheme to solve the above problems in FDD.
In LCR TDD, there are some differences. When the E-DCH is introduced to LCR TDD, the inter-cell interference controlling is performed by SNPL measurement and the control mechanism is the same in the CELL_DCH state and in the CELL_FACH state. So it does not need to transit to CELL_DCH state for control the inter-cell interference. And the cell reselection is the better choice.
3 Cell reselection procedure optimization in enhanced CELL-FACH state
In [2], it is proposed that UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure when the R criterion fulfils, which can avoid the resource wasting and the downlink data losing caused by Node B scheduling in the whole cell reselection procedure. However, if the Node B doesn’t schedule this UE in this process, the Cell Reselection Indication transmission will waste the random access resources occupied, which should be avoided or reduced the frequency of their occurrence. 

Proposal 1: When the R criterion fulfils, if UE has sent the scheduling information indicating buffer larger than zero to Node B while not sent the information indicating buffer empty, UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.

In CELL_FACH state, the data services are usually in deactivation period and the arrival downlink data for the terminal is likely to be triggered by the uplink data, e.g. the WWW website service. After UE sends a “web browser’s request”, the network will transmit the website content to the UE. And this “interactive” communication way is general for the PS services. According to this character, in order to solve wasting the resources caused by downlink scheduling, we propose to optimize the cell reselection procedure as follows.
Proposal 2: When the R criterion fulfils, if UE has sent uplink data in a period time T, UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.
To avoid the problems of resources wasting and downlink data losing, network should have some mechanism should do something when receiving the Cell Reselection Indication from UE.
Proposal 3: After receiving the Cell Reselection Indication, the scheduler in original cell should stop scheduling the related UE. The mechanism in detail is FFS.

4 
Proposals
Based on the above analysis, we suggest RAN2 discuss and approve this improved cell reselection procedure in Enhanced CELL_FACH State for LCR TDD.
Proposal 1: When the R criterion fulfils, if UE has sent the message indicating buffer greater than zero to Node B while not sent the message indicating buffer empty, UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.

Proposal 2: When the R criterion fulfils, if UE has sent uplink data in a period time T, UE should send a Cell Reselection Indication to the original cell before performing the cell reselection procedure.
Proposal 3: After receiving the Cell Reselection Indication, the scheduler in original cell should stop scheduling the related UE. The mechanism in detail is FFS.
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