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1.  Introduction

At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD" was approved as a new work item (WI) in RP-070925[1]. The objectives of this work item are to provide necessary modifications to Rel-8 specifications to improve the CELL_FACH state by:

· Increase the available peak rate for UEs in CELL_FACH state by utilising HSPA in CELL_FACH state.
· Reduce the latency of user and control plane in the CELL_FACH, CELL_PCH and URA_PCH state by higher data peak rate.
· Reduce state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state.
· Allow lower UE power consumption in CELL_FACH state by discontinuous reception.
For the DL enhancement in CELL_FACH, the basic concept is to use HS-DSCH and HS-PDSCH instead of FACH and S-CCPCH. When investigating enhancement in CELL_FACH in 1.28Mcps TDD, we can refer to the work done in FDD CELL_FACH Enhancement WI [2] and most can be reused by TD-SCDMA. In this contribution, we’d like to give some considerations on physical layer specific to TD-SCDMA to enhance the DL in CELL_FACH state.
2．Considerations on Basic Physical Layer Structure 

In current multi-frequency 1.28Mcps TDD system, UE in CELL_FACH state stays on primary frequency, as PRACH and S-CCPCH exist only on primary frequency. For the following reasons, we suggest the HS-DSCH can be established on secondary frequency.

· UE with the minimum capability can receive 2 carriers transmission in a time division way by frequency hopping, one is primary frequency and the other is secondary frequency. This means it is feasible to establish HS-DSCH on secondary frequencies for UEs in E-CELL_FACH. 
· Restricting HS-DSCH transmission on primary frequency in E-CELL_FACH is limited in terms of capacity.
Proposal 1: HS-DSCH in CELL_FACH state can be established on primary frequency and secondary frequencies.
Thus, the “staying frequency” for UE in CELL_FACH state is not restricted to primary frequency and it can be any frequency with HS-FACH resource (HS-FACH: HS-DSCH resource used in CELL_FACH state). 

It should be mentioned that CELL_FACH state addresses the transmission of small packets of data and therefore the multi-carrier HS-DSCH reception in one TTI for a UE is not necessary in CELL_FACH state. This can help reduce the operation complexity in CELL_FACH state.
Proposal 2: UE in CELL_FACH state receives single-carrier HS-DSCH transmission.

Current RACH/PRACH transmission is restricted on primary frequency. If this remains in E-CELL_FACH state, the “staying frequency” will be ambiguous for UE, as the DL transmission may be on a secondary frequency. It may bring some trouble to UE’s FACH measurement, since the staying frequency is seen as a reference frequency for frequency related measurement. Also the uplink capacity is limited compared with the downlink transmission, and the UE has to hop frequently. Therefore, a natural complement to proposal 1 is to establish the uplink random access resource on the secondary frequencies. 
Proposal 3: The uplink random access resource can be set up on primary frequency and secondary frequencies. 

Thus, the uplink access in E-CELL_FACH can be initiated on a frequency other than primary frequency. UE could select a frequency with best quality, or by a predefined rule, or by random, and Node B could schedule HS-DSCH resource on the frequency for the UE. How to select a staying frequency for CELL_FACH state UE is FFS.

As in FDD, BCCH bearing RRC System Information Change Indication can also be mapped on HS-DSCH. The transmission of BCCH on HS-DSCH is performed by using BCCH specific H-RNTI on specific HS-SCCH code indicated in system information broadcast. 
Based on proposal 1 and taking UE receiver capability into account, the BCCH shall be transmitted simultaneously on the carriers with HS-FACH resource. UE shall detect two H-RNTI on the carrier it stays in one TTI, one is BCCH specific H-RNTI and the other is common H-RNTI or dedicated H-RNTI.
Proposal 4: BCCH should be transmitted on the carriers with HS-FACH resources.
3．Conclusion 

In this document, some proposals on basic physical layer considerations for DL enhancement in CELL_FACH state in 1.28Mcps TDD are analyzed. We suggest RAN1 discuss and approve these proposals.
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