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1. Introduction

In [1], some doubts are raised as to the robustness of the HI coding scheme currently described in [2], and it is suggested that a repetition factor of up to 10 may be required to achieve a satisfactory error probability. This would cost a significant fraction of the burst payload, particularly for 1.28 Mcps, and hence alternative solutions have been examined.

2. Coding the HI as part of the TFCI codeword

One solution that was examined looked at coding the HI bit as part of the TFCI codeword of the associated downlink CCTrCH. It is proposed that the HI bit be appended to the TFCI before the TFCI codeword is computed and sent as normal. The HI bit would be added in the MSB position of the largest word that could be coded for the specified TFCI codeword length (i.e. bit 9 for a codeword length of 32, bit 4 for a codeword length of 16, bit 1 for a codeword length of 8 and bit 0 for a codeword length of 4). The codeword length is explicitly signalled to both NodeB and UE, so this mapping will be unambiguous. Clearly this mapping limits the TFCI length for the downlink associated CCTrCH to a maximum of 9 bits, or 512 Transport Format Combinations, but this is considered to be acceptable as this channel is likely to be a low rate speech or data channel.

Currently the TFCI codeword must remain constant for the duration of the CCTrCH TTI, but under this proposal the HI bit would be allowed to change every frame (i.e. 10 ms) for both 1.28 Mcps (since the TFCI is transmitted over a whole frame) and 3.84 Mcps TDD. Thus the TFCI codeword could change every 10 ms, but the TFCI bits themselves would remain constant for the duration of the associated CCTrCH TTI. Clearly there is a slight loss in scheduling flexibility for 1.28 Mcps, since the current scheme allows the HI bit to be changed every 5 ms if the associated CCTrCH is continuous, but the consequence of this is only a slight increase in UE power consumption as it will occasionally be forced to search for HS-SCCH transmissions when none are present.

Occasionally, incorporating the HI bit into the TFCI codeword will force the TFCI codeword to be expanded to the next size up. The worst case of this would be if the TFCI was 5 bits long, in which case the TFCI codeword would have to be expanded from 16 to 32 bits per frame. For 1.28 Mcps, this is equivalent to the payload loss that would be incurred by an 8 bit repetition coded HI and hence little gain will have been achieved in this case. For 3.84 Mcps, the payload loss is equal to a 16 bit repetition coded HI, and so the 10 bit repetition coded HI would be preferable. However, this is the worst case, and in most cases the HI bit should be able to be incorporated into the TFCI codeword with no corresponding increase in TFCI codeword length.

No additional higher layer signalling would be required to implement this change, other than identifying which downlink CCTrCH is the associated downlink CCTrCH for the HSDPA service, which in any case would be required for the existing HI coding scheme.

3. Performance

To examine the performance of the new proposal, a simulation was constructed to compare the probability of HI bit error in the IndoorA and Outdoor to Indoor Pedestrian B channels. The results are shown in Figures 1 and 2 below, where the performance of including the HI bit in the (32, 10) TFCI codeword (i.e. with a TFCI length of 9) is compared to using HI symbol(s) with a bit repetition length of 2 and 10 (i.e. 1 and 5 symbols).

It can be seen that including the HI bit in the TFCI codeword consistently outperforms 2 bit repetition by around 2 – 3 dB in both environments. Furthermore, it has a comparable performance to 10 bit repetition in the Indoor A environment, and only 1 dB worse performance (at 1% BER) in the Outdoor to Indoor Pedestrian B environment.
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Figure 1 : Comparison of HI Coding Schemes in the Indoor A Environment
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Figure 2 : Comparison of HI Coding Schemes in the Outdoor to Indoor Pedestrian B Environment

4. Conclusion

It is proposed that the HI bit be coded as part of the TFCI codeword. This has a performance comparable to 10 bit repetition coding, but this can normally be achieved with significantly less impact on the payload of the associated DCH. The impact of both schemes on higher layer signalling is identical.
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6. Text Proposal for TR 25.858

- - - - - - Start of Text Proposal Part 1, TR 25.858 V1.0.4 Section 8.1.3.2 - - - - - - -

8.1.3.2 HS-DSCH Indicator


	
	
	

	
	
	

	
	
	






Each UE which is receiving HS-DSCH transmissions shall have defined an associated downlink CCTrCH. In addition to non-HS-DSCH related physical layer signalling and DCH transport channels, the associated downlink CCTrCH shall carry an HS-DSCH Indicator (HI), consisting of one information bit. If the UE detects that this bit is set, it shall start monitoring all HS-SCCHs in its HS-SCCH set, including those received in the same timeslot as the HI bit. It shall continue monitoring its HS-SCCH set until such time as it detects that the HI bit has been reset, after which it may cease monitoring HS-SCCH transmissions. If the UE detects an HS-SCCH transmission intended for it, it may restrict its monitoring in the next TTI to that HS-SCCH only. The size of the UE’s HS-SCCH set shall be defined by higher layers, but shall not contain more than 4 HS-SCCHs.
The HI bit shall be carried by the TFCI codeword of the associated downlink CCTrCH. It shall be appended to the TFCI before the resulting TFCI codeword is computed and sent as normal. The HI bit shall be added to the TFCI in the MSB position of the largest word that could be coded for the specified TFCI codeword length.. This position is defined in Table 2 below, where a0 is the LSB of the TFCI.
Table 2 : HI bit location within the TFCI codeword
	TFCI Codeword Length
	HI bit position

	4
	a0

	8
	a1

	16
	a4

	32
	a9


Clearly this mapping limits the TFCI length for the downlink associated CCTrCH to be a maximum of 9 bits, or 512 Transport Format Combinations, but this is considered to be acceptable as the associated CCTrCH is likely to be a low rate speech or data channel. The HI bit may change every frame (10 ms), but the remaining TFCI bits shall remain fixed for the duration of the CCTrCH TTI.
- - - - - - End of Text Proposal Part 1, TR 25.858 V1.0.4 Section 8.1.3.2 - - - - - - -
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