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1. Introduction

In the latest TR25.858[1] REF _Ref534857676 \h 


 REF _Ref534857676 \h 
，both HI and SCCH-HS need to be transmitted from NodeB to UE. Several schemes of SCCH-HS channel coding can be selected. In  Tdoc R1-01-1266[2], Nortel noted that HI need not to be transmitted if there is only one SCCH-HS for a UE. This document firstly points out some problems of HI, then discusses a SCCH-HS coding scheme which can be used without HI transmission. It also indicates some possible problems of this scheme without HI transmission.

2. Some questions about HI

1. If HI should be transmitted, it must be carried on an R99 DPCH. However, the system may not consider the requirement of HSDPA when it assigns resources to the R99 DPCH (e.g. the DPCH’s SF=512) , so it may be not appropriate to puncture DPDCH to get the position of HI.

2. What is the power offset between HI and other symbols on the DPCH? How much will the offset be enough? Since HI occupies only one QPSK symbol, there is neither coding gains nor time diversity for it, therefore it will be easily interfered by burst noise. If HI is transmitted with a very high power, it will cause too much interference to other physical channels.

3. SCCH-HS and HS-DSCH transmission may not need HI even if there are more than one SCCH-HS to be received by a UE.
In a word, whether HI is needed or not should be considered seriously.

3. SCCH-HS channel coding and no transmission of HI

There are two parts of the HS-DSCH-related downlink signalling carried on SCCH-HS:

Part-1： 

         - Channelization-code set: 7 bits

         - Modulation scheme: 1 bit

Part-2：
         - Transport-block-set size + Transport-channel identity: 6 bits

         - Hybrid-ARQ-related Information (HARQ information): x bits

Part-1 will be transmitted in the first slot, and Part-2 will be transmitted in the second and third slots. In TR25.858[1], two alternative CRC attachment schemes were presented: 

Alternative 1: CRC(16 bits) calculated over Part-1 + Part-2 and attached to Part-2

Alternative 2: CRC1 (12 bits) calculated over Part-1 and attached to Part-1, CRC2 (8 bits) calculated over Part-1 + Part-2 and attached to Part-2. 

UE identity is implicitly included in the calculation of CRC (for Alternative 1) and CRC1 (for Alternative 2).

Among the two alternative schemes, we prefer the second one because SCCH-HS and HS-DSCH transmission can be easily performed without HI. The SCCH-HS channel coding scheme is shown as Figure1.
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                       Figure1 Preferred SCCH-HS channel coding scheme and TTI format

In the following section, the receiving procedure of this coding scheme will be discussed in detail and possible problems will be indicated.

4. A procedure of receiving SCCH-HS and HS-DSCH channels without HI
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Figure 2 Timing relationship between SCCH-HS and HS-DSCH

Timing relationship between SCCH-HS and HS-DSCH is shown in Figure2. HS-DSCH TTI arrives (2+m*0.1)slots after SCCH-HS. After 4 SCCH-HSs arrive at the same time, UE begin to receive them simulatiously. Before the beginning of the third slot, UE should finish decoding Part-1+CRC1(with UEID) and the CRC check. If the CRC(1) checking result is shown correct in any SCCH-HS, UE will go on to receive the Part-2 of this SCCH-HS and stop the receiving of other three SCCH-HSs. At the same time, UE will prepare to receive HS-DSCH. If none of the four CRC(1) is checked to be correct, UE will not go on to receive any SCCH-HS and also ignore HS-DSCH. The process of UE to receive the SCCH-HS and HS-DSCH channels is shown in Figure3.
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Figure 3 Flow chart of UE receiving SCCH-HS and HS-DSCH without HI
In this method, UE is required to finish the coding of Part1+CRC1 and the CRC checking before the arrival of HS-DSCH. That means, the process time left for UE is about one slot. The feasibility of this method lies on the UE’s capability of produce the CRC(1) checking result before the arrival of HS-DSCH.

5. Conclusion

There are many benefits of saving the transmission of HI, such as no impact on R99 DPCH and power reduction for HI transmission. 

It is proposed that:

1. Method in Figure 1[1] should be adopted for SCCH-HS channel coding.

2. UE and NodeB should negotiate whether HI will be transmitted or not according to UE’s capability, the condition of R99 DPCH and the number of SCCH-HS.
3. Whether and when HI should be transmitted needs further discussion.
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