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1 Introduction

In TSG-RAN #33 meeting the new WI for Enhanced CELL_FACH state in FDD was approved [1]. It is proposed to utilize HS-DSCH and HS-PDSCH in CELL_FACH state instead of FACH and S-CCPCH [2]. In this contribution, the HS-SCCH coding for HSDPA in CELL_FACH state is further discussed.
2 Discussion
It is proposed to enable the UE to receive HS-SCCH and HS-PDSCH along with the mapping of FACH to HS-PDSCH when the UE is operating in CELL_FACH state [3]. As CELL_FACH state is quite different from the CELL_DCH state, the HS-SCCH signalling structure for CELL_DCH can be optimized when it is used for CELL_FACH state. 

2.1 ‘Quick Repeat’ with same redundancy version
As mentioned in [4], it is difficult to transmit quick HARQ feedback on the RACH channel. So the HARQ operation in CELL_DCH is replaced by the simple ‘Quick Repeat’ [1]. There are two options to perform fast repetition: 
· Option A:  repetitions are transmitted in consecutive TTIs;

· Option B:  leave some TTIs between each repetition to improve time diversity gain.
Both the two options imply a synchronous transmission of the repetitions in a pre-defined pattern. Unlike asynchronous HARQ process in CELL_DCH state where each retransmission is scheduled by the Node B, indicating the transmission time of each repetition for a ‘Quick Repeat’ process is not required.  For Option A, obviously there is only one process for each ‘Quick Repeat’. For Option B, there may be more than one ‘Quick Repeat’ processes for a UE, however, each ‘Quick Repeat’ process has fixed timing relationship between each other. Thus, signalling the ‘Quick Repeat’ process number seems redundant. 
As only RACH can be used for uplink transmission in CELL_FACH state, fast CQI feedback for HSDPA transmission is unavailable. Without fast CQI feedback, efficient AMC is not possible and high order modulation like 16QAM with high SNR requirement seems not appropriate. So, it would be better to use QPSK only for CELL_FACH HSDPA. So it means the modulation scheme is fixed for each repetition and the modulation scheme information is no longer necessary for CELL_FACH state. If only QPSK is used, the constellation version for each repetition is not required any more.
CELL_FACH state is not designed for huge data transmission. So the number of parallel channelization codes needed to be supported will be small. Considering only QPSK is applicable as mentioned above, transport blocks with large size seems not necessary. Hence, the size of channelization-code-set information and transport block size information can be reduced.

In case each repetition has the same redundancy version as implied in [2][3][4], the same channelization code set can be assigned for each repetition. Together with the above considerations, we have the following proposals for the HS-SCCH signalling in CELL_FACH state:
· The HS-SCCH signalling is transmitted only before a ‘Quick Repeat’ process, and no HS-SCCH signalling is required for the following repetitions.
· Control information including Hybrid-ARQ process information, Redundancy and constellation version and Modulation scheme information are not required. Since the HS-SCCH signalling is transmitted only before a ‘Quick Repeat’ process, the New data indicator can be removed as well.
· Only Channelization-code-set information and Transport-block size information are necessary information. The size of these two control information can be reduced.
It was argued that the HS-SCCH overhead in CELL_FACH may be increased in comparison to normal HSDPA with downlink fast power control. If the HS-SCCH is simplified as the above proposals, the HS-SCCH overhead will be efficiently reduced.

2.2  ‘Quick Repeat’ with different redundancy version
The redundancy version for each ‘repetition’ can be different so as to enable IR combining. In order to indicate the RV and channelization code set used for each repetition, the HS-SCCH signalling for each repetition is needed. But from the above analysis, the HS-SCCH signalling can still be simplified as follows:

· Control information Hybrid-ARQ process information and Modulation scheme information are not required. The Redundancy and constellation version and New data indicator are still needed.

·  Channelization-code-set information and Transport-block size information are also needed but their sizes can be reduced.

2.3 Other possible L1 signallings
In addition to the necessary information for HS-PDSCH data transmission control, other control information may be included. One possible usage is to carry DRX related control information, such as DRX ON/OFF command and DRX cycle. 
If slow CQI reports or other measurement report via RACH is available, another possible usage is to carry information to allow the Node B control the ‘Quick Repeat’ operation in an adaptive way. For example, the interval between each repetition and the number of repetitions can be signalled via HS-SCCH. Although it can be configured via L3 messages by the RNC, using L1 signalling has the benefit of fast control directly by the Node B.
3 Conclusion 
In this contribution, we discuss the HS-SCCH signallings for HSDPA in enhanced CELL_FACH state. It is shown there is possible way to efficiently reduce the HS-SCCH overhead.
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