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1 Introduction

It has been decided to introduce HSDPA operation into enhanced CELL_FACH state in LCR TDD at the meeting RAN#38 in [1], which aimed at improving peak rate and reducing signaling delay. As HARQ is one of the key features of HSDPA that can improve the reliability of the transmission, it is important to apply the HARQ feedback mechanism in CELL_FACH state for LCR TDD. However, different processes need to be considered in the case that UE has a common H-RNTI and in the case that UE has a dedicated H-RNTI. Since it has been decided to use rapid repetition in downlink data transmission when using common H-RNTI in previous meetings, this paper focuses on the study of synchronization and HARQ mechanism when dedicated H-RNTI is allocated to a UE.
2 Dicussion
The uplink control channel HS-SICH in TDD HSDPA is essentially a common feedback channel. When dedicated H-RNTI is allocated for a UE, the downlink scheduled transmission in CELL_FACH state is the same as that in CELL_DCH state and HS-SICH can be used to carry the HARQ feedback information easily if the synchronization is kept in UE’s uplink.
Considering that the traffic for a UE in CELL_FACH state is often small and discontinuous (otherwise, UE might have been transferred to CELL_DCH state by RNC), the interval between two transmissions for a UE may be rather long that may lead to out of synchronization in uplink. Since there is no consecutive synchronization mechanism between UE and Node B for lack of dedicated channel in CELL_FACH state and the cost of maintaining uplink synchronization during traffic silence period seems to be excessive, it should be allowed to lose its synchronization in uplink for overhead saving. As a result, how to establish the uplink synchronization for HARQ feedback on HS-SICH in the case that downlink data are received but UE loses its uplink synchronization needs to be studied.

3 UE based UL synchrnization and HARQ mechanism
Based on the analysis in section 2, a simple mechanism to resumption of the UL synchronization to send feedback information when downlink data are received is proposed.

In this scheme, UE maintains a timer T_SYNC to judge the status of synchronization in uplink and the value of the timer can be fixed or configured by higher layer. The timer starts/restarts when uplink synchronization is successfully established and stops when it expires. UE considers itself out of synchronization in uplink if this timer expires and will trigger random access process to get synchronization again before feedback in uplink, else UE thinks itself in synchronization in uplink and transmits feedback information via HS-SICH directly. The figure below shows the basic idea of the proposed method.
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Figure: Basic Idea of the proposed Synchronization and HARQ mechanism
As shown in the figure, after receiving HS-SCCH that indicates data transmission on subsequent HS-DSCH, UE decides whether it is in synchronization or not by judging whether the timer T_SYNC expires or not. If UE thinks itself in synchronization in uplink, i.e. case 1, it will receive the downlink data and directly sends feedback information to Node B via HS-SICH based on the timing relationship. Otherwise in case 2 in the figure, UE receives the downlink data and simultaneously triggers random access process to gain resynchronization. When synchronization in uplink is regained, UE will feedbacks on HS-SICH and restart the timer T_SYNC. Before T_SYNC expires, UE always consider itself in synchronization in uplink and if received HS-SCCH again, UE can also directly use HS-SICH for feedback without extra random access process. 
The advantages of the proposed mechanism can be summarized as below: 

· Since it is decided by UE based on timer mechanism whether or not to establish synchronization in uplink, the overhead of control channel signaling and the usage of access resource can be effectively decreased.

· Since UTRAN needn’t detect the synchronization status for UEs and UE also needn’t monitor indication for triggering random access process, the processing of Node B and UE are significantly simplified.

· There is no need to modify any current control channel structures of carrying signaling.
4 Proposal
It is proposed to take into account the synchronization and HARQ mechanism described above to solve the problem of data transmission with dedicated H-RNTI in Enhanced CELL_FACH State for LCR TDD.
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