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1 Introduction

Channelisation code is required for respond ACK/NACK and CQI in current LCR TDD system. For each HS-SCCH, one uplink HS-SICH which occupied one SF 16 channelisation code must be configured to feedback the ACK/NACK and CQI. In one time slot, HS-SICH can only bear one UE’s feedback information which wastes the limited channelisation code of user plane resource. 
In Enhanced CELL_FACH, it seems that HS-SICH only need to bear ACK/NACK for the reason of slow AMC or even no AMC is used in this state. In order to save the channelisation code occupied by HS-SICH in Enhanced CELL_FACH state, this proposal advise to divide current training sequence space into two subspaces, one for regular data transmission, and the other for ACK/NACK feedback. 
2 Discussion on divide current training sequence space in two subspaces 
Compared with the channelisation code, the Midamble resource are relatively superfluous in LCR TDD system. In a typical HSDPA scenario, 1~8 UE can be scheduled simultaneously. There would be a Midamble requirement of 1~8 for the midambles and channelisation codes mapping scheme with parameter K=2, 4, 8.  Take mapping scheme K=4 as an example, if each UE is assigned one SF=4 channelisation, only 4 Midamble with shift = 0,32,64,96 are need for data demodulation. Utilize the unused Midamble shift in current LCR TDD system can reduce the channelisation code spending of HS-SICH channel.  This contribution proposes to divide current training sequence space into two subsets (figure 1). Midamble shifts in subset one are used for regular data transmission, and Midamble shifts in subset two are used for ACK/NACK feedback in Enhanced CELL_FACH state. The transmissions of the Midamble shifts in the two subsets are as following:
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Figure 1. Combined UL burst

Midamble shifts in subset one always transmit associated with Data domain, while Midamble shifts in subset two transmit only in Midamble domain and has no associated Data domain.
By reusing shared association between previous HS-SCCH and HS-SICH, a linkage between eFACH HS-SCCH and specific training sequence (specific shift) is uniquely defined.

By means of implementing this invention, no additional set of channelisation codes is required for respond ACK/NACK than contemporary framework using shared channel HS-SICH. This positively minimizes the probability to create resource block fragment in uplink and is beneficial to increase uplink capacity.
The false alarm and missing detection possibility of midamble in set two is given in [2].
3 Conclusion
In this contribution, we propose to divide current training sequence space in two subspaces. Midamble shifts in subset one are used for regular data transmission, and Midamble shifts in subset two are used for ACK/NACK feedback in Enhanced CELL_FACH state.
By means of implementing the method in section 2, no additional channelisation codes (such as the current HS-SICH) is required for respond ACK/NACK which in turn can benefit the uplink capacity of TDD LCR enhanced CELL_FACH state. This proposal advises to use the above method in TDD LCR enhanced CELL_FACH state. 
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