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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 TSG-RAN #47bis meeting, it is discussed that the HS-SCCH signalling structure for CELL_DCH may be optimized when it is used for CELL_FACH state [3].
In this contribution, we present HS-SCCH link-level simulation results for HSDPA in CELL_FACH state, to evaluate the performance gain through removing some unnecessary information of HS-SCCH in CELL_DCH.
2 Schemes of optimizing the HS-SCCH
As mentioned in [3], there are some ways to optimize the HS-SCCH structure utilized in the CELL_FACH state.  It is also proposed to send state transition indication between CELL_DCH and CELL_FACH through HS-SCCH [4]. 
Without rapid CQI feedback, redundancy and constellation information is removed.  And only QPSK is used, modulation scheme information is no need. Moreover, parallel HARQ processes are not applicable without quick ACK/NACK feedback. Thus HARQ Process information and New Data Indicator is unnecessary.

With small data transmission in CELL_FACH state, the number of parallel channelization codes will be small. Considering that only QPSK is applicable, transport blocks with large size are not necessary to be supported. Hence, the size of channelization-code-set information and transport block size information can be reduced.
So the proposals are summarized as follows:
Proposal 1:  
HS-SCCH for CELL_FACH state can be optimized by removing the following information:

· Redundancy and constellation information;

· Modulation scheme information;

· HARQ Process information;

· New Data Indicator.

Proposal 2: 
Reducing the size of following information carried by HS-SCCH:

·   Channelization-code-set information, from 7 bits to (4~6) bits,

·   Transport block size information, from 6 bits to (4~5) bits.
Proposal 3: 
Introducing some new control information into HS-SCCH, for example:

· State transition indication between CELL_DCH and CELL_FACH(1 bit);

From above description, we can see the number of bit at least needs 6 bits for Part-I of HS-SCCH, and 5bits for Part-II, respectively. According to the assumptions summarized in from Proposal 1 to 3, the simulation results of some typical cases for Part-I and Part-II are followed.
3 Simulation Results of HS-SCCH
The number of Part-I of HS-SCCH changed from 8 bits to 6 bits, in effect, improves the FER performance of Part-I of HS-SCCH. This increases about 0.5 dB of link efficiency in AWGN channel as shown in Figure 1 below. On the other hand, with the same Es/No, the FER of Part-I of HS-SCCH in link efficiency is about 0.3%, which means a remarkable improvement of decoding HS-SCCH in CELL_FACH state. 
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Figure 1. The FER Performance of HS-SCCH, Part-I (AWGN)
Figure 2 shows the FER performance of Part-II of HS-SCCH with from 13 bits down to 5 bits in AWGN channel. From the Figure 2, it is shown that 0.2 dB FER performance gain will be got with every 1 bit reduction. Typically, when the bits of Part-II of HS-SCCH are reduced to 6 bits, there is about 1.5 dB gain with respect to Rel. 6, which uses 13 bits. And on the other hand, it can be seen that on the same power condition the FER of Part-II of HS-SCCH becomes much lower than 0.1%, when the bit number of Part-II of changes from 13 bits to 5 bits. 
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Figure 2. The FER Performance of HS-SCCH, Part-II (AWGN)
4 Conclusion

This contribution shows the simulation results of HS-SCCH in CELL_FACH state. Above simulation results indicate that compared to HS-SCCH in CELL_DCH state the FER performance of HS-SCCH in CELL_FACH increases at least by 0.5dB in Part-I (6 or 7 bits), and by 1.5dB in Part-II (5 bits). With the same power conditions, the FER performance of HS-SCCH in CELL_FACH can be largely improved, i.e., 0.3% for Part-I of HS-SCCH and lower than 0.1% for Part-II, respectively. We therefore see that reliability of decoding HS-SCCH will be improved significantly either for Part-I or for Part-II.
5 References
[1] RP-060619, New Work item Proposal: Enhanced CELL_FACH state in FDD, Nokia
[2] R1-062244, Further discussion on delay enhancements in Rel7, Nokia
[3] R1-070327, Transmission Control in CELL_FACH State, Huawei
[4] R2-070166, Reduction in state transition latency in Enhanced CELL_FACH, Samsung








































































