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1. Introduction 

This contribution contains the text proposal on HI signalling for TR 25.858, based on Tdoc R1-01-1071 [1]. We propose to include the text proposal in TR 25.858.

2. Text proposal for TR 25.858

-----------------------------------Start of text proposal for TR 25.858 v0.0.4 section 5.4.1--------------------------------------- 

5.4.1 Channel Coding for Control Channels 

Defined in Section 9.1 and 9.2.

Mapping of TFCI code word in hard split mode operation is changed in case of HI transmission by using TFCI field. 
Figure 1 shows channel coding of TFCI information bits in hard split mode operation, which is copied from TS25.212:
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Figure 1. Channel coding of TFCI information bits in hard split mode operation.
If it is configured that HI can be transmitted to the UE by using the hard split mode during the connection, then mapping of TFCI code word bits is as follows: 

· 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 slots of the frame which do not start within the time period which occurs in parallel with the first slot of SHCCH as follows: 
· The TFCI code word bits for DCHs that were mapped in Rel-99 to the TFCI field in the slot carrying HI are mapped to the TFCI field in one of the slots of the frame which do not start within the time period which occurs in parallel with the first slot of SHCCH.

· The TFCI code word bits for DCHs that were mapped in Rel-99 to the TFCI fields in the slots other than the slot carrying HI are mapped to the TFCI field in the same way as Rel-99.
· The coded bits bk of the other TFCI code word in split mode b1, b3 … b31,   are not transmitted.
· The remaining TFCI fields in the frame which do not contain either HI or TFCI code word bits for DCHs are DTXed.
-----------------------------------End of text proposal for TR 25.858 v0.0.4 section 5.4.1---------------------------------------
-----------------------------------Start of text proposal for TR 25.858 v0.0.4 section 8.1.2--------------------------------------- 

8.1.2  

Detailed Structure

8.1.2.1

Shared Control Channel

For each HS-DSCH TTI, each Shared Control Channel carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the Shared Control Channel:

· Transport-format and Resource related Information (TFRI)
The TFRI includes information about the dynamic part of the HS-DSCH transport format, including transport-block-set size and modulation/coding scheme. The TFRI also includes information about the set of physical channels (channelisation codes) onto which HS-DSCH is mapped in the corresponding HS-DSCH TTI

· Hybrid-ARQ-related Information (HARQ information)
The HARQ information includes the Hybrid ARQ process identifier in the corresponding HS-DSCH TTI. The HARQ information also includes information about the redundancy version (see Section 7) of the transmission in the corresponding HS-DSCH TTI.

In addition, the Shared Control Channel carries information that identifies the UE for which the Shared Control Channel carries HS-DSCH-related signalling.

The different parts of the Shared Control Channel information consists of the following number of information bits {minimum/maximum}:

· TFRI: {10/16} bits

· HARQ information: {5/8} bits ({4/6} bits for block number and {1/2} bits for Redundancy version)

· UE identification: {8/16} bits

Note that the number of bits given above is the number of information bits. The number of channel bits transmitted over the Shared Control Channel depends on the channel-coding scheme applied to the different sets of information.  In addition, the Shared Control Channel carries information that identifies the UE for which the Shared Control Channel carries HS-DSCH-related signalling.

A {12/16} bit CRC is calculated over the TFRI + HARQ information + UE identification.

The tentative structure of the Shared Control Channel for FDD is illustrated in Figure 3.  For TDD the structure is TBD.
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Figure 3 Structure of Shared Control Channel

8.1.2.2

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. 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 4.
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Figure 4. 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. 

8.1.2.2.1 HI transmission for support of DL DPDCH in soft handover region
If all the cells in the active set support hard split mode TFCI operation, then the HI is transmitted in every third slot by using TFCI field as follows:

· If the TFCI field contains only 2 bits (SF>64), then the HI is transmitted in every third slot by using the TFCI field and the first two bits in the pilot field. 
· If the TFCI field contains more than 2 bits (SF<=64), then the HI is transmitted in every third slot by using only the TFCI field. The HI information bits are channel-coded to fill the whole TFCI field. 
If any cell in the active set does not support hard split mode TFCI operation, then the HI is transmitted in every third slot by using the first two bits in the pilot field.

Case 1: HI transmission by using hard split mode TFCI operation with SF > 64
HI is transmitted in every third slot by using two bits borrowed from pilot field as well as two bits in TFCI field. 

HI is transmitted only in the first DPCH slot of relative slot number 0 after start of SHCCH as shown in Figure 5-(a). Figure 5-(b) shows the slot format for Rel-99 cell and non-best Rel-5 cell when UE is in soft handover region. Figure 5-(c) shows the slot formats that are different depending on the timing relation between DL DPCH and SHCCH. For HI transmission, there are two fields HI1 (2 bits) and HI2/Pilot (2 bits) in the slot format for the slot of relative slot number 0. Hence, 2 bits HI information is channel-coded to 4 bits. If SHCCH carries no signalling data to UE, HI1 field in the slot of relative slot number 0 will not be transmitted (DTX). Existence of signal in HI1 field can be the indication whether HI2/Pilot field carries HI information or not, as follows:

· If HI1 field is DTX, then HI2/Pilot field carries pilot bits.

· If HI1 field is not DTX, i.e., if HI1 field carries HI bits, then HI2/Pilot field also carries HI bits.
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(a) DL DPCH slot number according to timing relation between DL DPCH and SHCCH
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(b) Slot format for Rel-99 cell and non-best Rel-5 cell.
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(c) Slot formats for best Rel-5 cell according to the timing relation between DL DPCH and SHCCH.

Figure 5. Slot formats for HI transmission using hard split mode TFCI operation with SF > 64.

Case 2: HI transmission by using hard split mode TFCI operation with SF ( 64

The HI is transmitted in every third slot by using only the TFCI field. 
The timing relation between SHCCH and the DPCH slot carrying HI bits is the same as Case 1. The two bits HI information is channel-coded to fill the whole TFCI field. Figure 6 shows the DPCH slot formats according to the timing relation shown in Figure 5-(a).
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Figure 6. Slot formats for HI transmission by using hard split mode TFCI operation with SF (64.
Case 3: HI transmission by using a part of pilot field

HI is transmitted in every third slot by using two bits borrowed from pilot field. 
HI field is defined only in the slot that appears first after start of corresponding SHCCH TTI (see blue color in Figure 7-(a)). In the other two DPCH slots, HI field is not defined (see grey color in Figure 7-(a)). HI field is not transmitted (DTX) if SHCCH carries no signalling data related to HS-DSCH (see HI field with red color). Figure 7-(c) shows the slot formats according to the timing relation between DPCH and SHCCH.
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(a) DL DPCH slot format variation according to the timing relation between DL DPCH and SHCCH.
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(b) Slot format for Rel-99 cell and non-best Rel-5 cell.
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(c) Slot format for best Rel-5 cell.

Figure 7. Slot formats for HI transmission using part of pilot field.

8.1.2.3

Timing relations for HS-DSCH-related downlink signalling
-----------------------------------end of text proposal for TR 25.858 v0.0.4 section  8.1.2---------------------------------------
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