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1 Introduction

After discussion in previous RAN2 meetings, an uplink synchronization procedure has been adopted as a baseline in enhanced CELL_FACH state for LCR TDD [1] and the following proposal about the synchronization status detection has been agreed [2]: Timer based synchronization decision is used for Node B. However, when to start and restart this timer is still left open.

According to the baseline, we propose a detailed uplink synchronization status detection method in this contribution. Additionally, some abnormal cases are analyzed and corresponding solutions are proposed to make it reliable.
2 Uplink Sychronization Status Detection 
The main idea of the uplink synchronization status detection is that Node B will determine UE’s synchronization status according to a timer (named T-sync).  The timer is UE specific. Node B regards the UE out of synchronization when the T-sync timer expires or stops and in synchronization otherwise. The details of the timer T-sync operation are shown as below:
· Initially starting the timer 
When Node B receives the UE’s uplink E-RUCCH transmission correctly, it will initially start the timer.
· Restarting the timer
When Node B receives the UE’s any uplink transmission (e.g. E-RUCCH, E-DCH or HS-SICH) correctly, it will restart the timer.

· Stopping the timer
When Node B doesn’t continuously receive the UE’s uplink transmission (e.g. E-DCH or HS-SICH) correctly for several times, it will stop the timer.

· Timer time out 
When the timer is running over the pre-defined threshold, the timer is time out.
Proposal 1: It is proposed to adopt the synchronization timer operation described above to judge uplink synchronization status by Node B.
3 Reliability Protection of the Uplink Synchronization Procedure
During the uplink synchronization procedure in enhanced CELL_FACH state, there may exist some unexpected cases listed as following, which would lead to an uplink synchronization failure.
1. The synchronization command (carried on HS-SCCH) may be lost in the transmission or be decoded incorrectly by the UE. 

2. The procedure of uplink synchronization establishment is unsuccessful on the UE side, e.g. due to the collision of SYNC_UL code or the lost of the FPACH response. 
3. The synchronization completion (carried on E-RUCCH) may be lost in the transmission or be decoded incorrectly by Node B.

The uplink synchronization failure above would result in that Node B can not send the downlink data for a long time, and may discard the data after a period of time. In order to avoid this case, we provide a reliability protection method for the uplink synchronization procedure, which aims to limit the synchronization delay based on a protective timer ‘T-protect’ and a protective counter ‘N-protect’. Both the timer and the counter are UE specific maintained by Node B and their operations are given as below.
1. When Node B sends the uplink synchronization command carried on HS-SCCH, it will start the timer ‘T-protect’ and initialize the counter ‘N-protect’;
2. If Node B receives the uplink synchronization completion correctly when the timer ‘T-protect’ is running, it will stop the timer; 
3. If Node B doesn’t receive the uplink synchronization complete command correctly before ‘T-protect’ expires, it realizes the uplink synchronization procedure failed and will restart another uplink synchronization procedure; the counter ‘N-protect’ cumulates;
4. When the counter ‘N-protect’ reaches the pre-defined threshold but the uplink synchronization procedure is still unsuccessful, Node B will terminate the synchronization procedure and determine the uplink synchronization failure. Furthermore, Node B can inform the RNC, e.g. via flow control frame, to stop sending the downlink data to this UE.
Proposal 2: It is suggested to adopt the “T-protect & N-protect” method described above to guarantee the uplink synchronization procedure reliable. And when the uplink synchronization failure occurs, Node B can inform the RNC to stop sending the downlink data to the related UE.
4 Conclusion
We suggest RAN2 to discuss and approve the operation of the synchronization timer and the reliable solution to determinate and deal with the synchronization failure..
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