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1. Introduction 

This contribution proposes that HI is placed in the TFCI field in associated DPCH.

2. Associated DPCH fields

It has been agreed that HI is transmitted in associated DPCH and it points to the SHCCH which UE should read. It should be agreed where the HI is placed in associated DPCH. There are following alternatives:

a) TPC symbol

It is not desirable to replace TPC symbol every 3rd slot by HI. This would clearly deteriorate the closed loop power control performance in uplink

b) Pilot field

It is not desirable to borrow one DPCCH pilot symbol for HI, since if user specific beamforming is used, it is important that there are enough pilot symbols in associated DPCH.

c) DPDCH field

It is not desirable to place HI into DPDCH field. If there is soft handover between NodeB that is not supporting HSDPA, and NodeB that is supporting HSDPA, and sending HI field in associated DPCH, then simple symbol level soft combining in UE for DPDCH symbols is not possible. This is since there would  be different puncturing patterns in DPDCHs coming from different NodeBs.

d) TFCI field

TFCI field is the only possibility in our opinion, where HI should be inserted. There are 2 channel bits per each slot reserved for TFCI, so this would be sufficient for the current HI proposal. In fact for SF<=64 there are more than 2 channel bits per slot, 8 for SF=64 …8 and 16 channel bits for SF=4. The question is what modification is needed in the current TFCI definition in release99/release4.

There is currently a split mode for TFCI defined, where 5 info bits are reserved for associated DPCH, and 5 bits for DSCH, per each 10ms time period. It could be defined that HSDSCH and DSCH are not transmitted at the same time, so that if HSDSCH is transmitted , half of the TFCI channel bits could be given for HI purpose. 

The current TFCI mapping in split mode is following. The TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-Muller) code. The coding procedure is as shown in figure 10.
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Figure 1: Channel coding of split mode TFCI information bits

It is proposed that if HSDSCH is configured to be transmitted to the UE during the connection, then TFCI code word for DPCH is mapped to those slots where HI is not transmitted. And HI reserves the TFCI field in every 3rd slot. In the remaining TFCI fields the TFCI field is DTXed.

3. Conclusions

The text proposal in the annex is proposed to be included to TR 25.858. It is proposed that HI is placed into TFCI field. This is made possible by using split mode TFCI.

Annex 1: text proposal for TR 25.858, section 5.4.1

5.4.1 Channel Coding for Control Channels 

Defined in Section 9.1 and 9.2.
Mapping of TFCI words is changed in case of HSDSCH transmission.

Figure 1 shows channel coding of split mode TFCI information bits in TS25.212:
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Figure 1: Channel coding of split mode TFCI information bits

If it is configured that HSDSCH can be transmitted to the UE during the connection,  

· The coded bits bk of the first TFCI code word, b0, b2 … b30,  informing the TFC for DCHs sent on associated DPCH are mapped to those TFCI fields in the frame which do not start within the time period which occurs in parallel with the first slot of SHCCH. 
· The coded bits bk of the other TFCI code word in split mode b1, b3 … b31,   are not transmitted
· The remaining TFCI fields which do not contain HI or coded bits of first TFCI word are DTXed
-----------------------------------end of text proposal for TR 25.858, v.0.0.4, section 5.7 ----------------------------------------

-----------------------------------start of text proposal for TR 25.858, v.0.0.4, section  8.1.2---------------------------------------
Downlink DPCH

If a downlink DPCH is present, it carries an HS-DSCH Indicator (HI), in addition to non-HS-DSCH-related physical-layer signalling and DCH transport channels. The HI consists of two information bits that indicate the Shared Control Channel that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot in TFCI bit field. If the TFCI field contains more than 2 bits (SF<=64) , the HI information bits are repeated to fill the whole TFCI field. If no Shared Control Channel carries HS-DSCH-related signalling to the UE, the HI is not transmitted (DTX). As an example, if the HI is transmitted as one QPSK symbol, the possible signalling points are as in Figure 1.
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Figure 1. Example of coding of HI. 
Pi indicates Shared Control Channel #i (i ({1, 2, 3, 4}). P0 indicates that no Shared Control Channel 
carries HS-DSCH-related signalling information to the UE. 
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