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1 Introduction

This paper provides text proposal for TR 25.858, related to the associated downlink signaling for FDD (Section 8.1.1 and 8.1.2). 

2 Text proposal

---- Begin text proposal ---

8.1.1 Overall Structure

Figure 1 illustrates the basic physical-channel structure for the HS-DSCH-related associated downlink signalling as seen from the UE point-of-view. It consists of a downlink DPCH and a number of SCCH-HSs. The number of SCCH-HSs can range from a minimum of one SCCH-HS (M=1) to a maximum of four SCCH-HSs (M=4). Note that this is the number of SCCH-HS as seen from the UE point-of-view. More than four SCCH-HS can be configured per cell. 
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Figure 1.  Basic physical-channel structure for HS-DSCH-related associated downlink signalling

8.1.2 Detailed Structure FDD

Shared Control Channel

For each HS-DSCH TTI, each Shared Control Channel (SCCH-HS) carries HS-DSCH-related downlink signalling for one UE. In case of HS-DSCH transmission to the same UE in consecutive HS-DSCH TTIs, the same SCCH-HS should be used for the corresponding associated downlink signaling. 

The following information is carried on the SCCH-HS:

· Transport-format and Resource related Information (TFRI)


· Channelization-code set: 7 bits

· Modulation scheme: 1 bit

· Transport-block size: 6 bits

· Hybrid-ARQ-related Information (HARQ information)
.

· Hybrid-ARQ process number: 3 bits

· Redundancy version: [2] bits

· New-data indicator: [1] bit

-
UE ID: [10] bits implicitly encoded (see also section on CRC attachment)
The exact number of bits for the Hybrid-ARQ-related information is to be confirmed with RAN2.

The  SCCH-HS information is split into two parts:

· Part-1: Channelization code set and modulation scheme (8 bits)

· Part-2:  Transport-block size and Hybrid-ARQ-related information ([12] bits)



· 
· 




· 
· 




CRC attachment
Figure X illustrates the CRC attachment for SCCH-HS. Two CRCs are calculated over and attached to the SCCH-HS information. 

· CRC-1 (Release 99 12-bits CRC) is calculated over Part-1 and appended to Part-1

· CRC-2 (Release 8-bits CRC) is calculated over Part-1 + Part-2 and appended to Part-2.
The [10] bits UE ID is included in the calculation of CRC-1.
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Figure X
Channel coding
Convolutional coding based on R99 [rate-1/3 or rate 1/2] convolutional coding is applied to the SCCH-HS information after CRC attachment. In addition to the 8-bits end-tail, NT intermediate tail bits are inserted after Part-1. 

[Value of NT is TBD but will be in the range NT = 0, …, 8.  NT = 0 implies that a single convolutional code is applied to the total SCCH-HS information. NT = 8 implies that separate convolutional coding is applied to Part-1 + CRC-1 and Part-2 + CRC-2].
Interleaving and rate matching

After convolutional coding, interleaving and rate matching to 120 SCCH-HS channel bits (3 slots) is applied. The interleaving and rate matching is carried out separately for the two parts of the coded SCCH-HS to allow for early extraction of the time-critical information of Part-1 of the SCCH-HS information, including CRC-1 [exact details TBD].
Downlink DPCH

In case multiple SCCH-HS are configured for a UE, the downlink DPCH 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 SCCH-HS that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot. If no SCCH-HS carries HS-DSCH-related signalling to the UE in a TTI, the HI is not transmitted (DTX) during the corresponding TTI. As an example, if the HI is transmitted as one QPSK symbol, the possible signalling points are as in Figure 4.  The QPSK symbol carrying the HI is punctured on the DPDCH.  The puncturing position is TBD.


[image: image4.wmf] 

P

1

 (+1 +1)

 

P

4

 (

-

1 +1)

 

P

3

 (+1 

–

1)

 

P

2

 (

-

1 

–

1)

 

P

0

 (0 0)

 


Figure 4. Example of coding of HI. 
Pi indicates SCCH-HS #i (i ({1, 2, 3, 4}). P0 indicates that no SCCH-HS 
carries HS-DSCH-related signalling information to the UE. 

Timing relations for HS-DSCH-related downlink signalling

Figure 6 illustrates the timing structure for the HS-DSCH control signalling. The fixed time offset between the SCCH-HS information and the start of the corresponding HS-DSCH TTI equals (HS-DSCH-control (2*Tslot=5120chips
.  The time offset between the DL DPCH slot carrying the HI and the start of the SCCH-HS information equals (HS-DSCH-HI and can vary in the interval [0, Tslot] depending on the timing of the downlink DPCH.  It may be noted that  the start of the HI overlaps with the first slot of the SCCH-HS  
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Figure 6. Timing structure for HS-DSCH control signalling
As described above, in case of HS-DSCH transmissions in consecutive TTIs to the same UE, the same SCCH-HS is used for the corresponding associated downlink signaling. As a consequence, the UE should only consider the value of the HI if there was no SCCH-HS/HS-DSCH transmission in the previous TTI or if CRC-1 of the SCCH-HS transmission of the previous transmission checked incorrect (indicating that the HI of the previous TTI was incorrect). Otherwise, the UE can assume that the same SCCH-HS is used as in the previous TTI.
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CRC alternative 1: �Part-1: Channelization-code set + modulation scheme (8 bits)



Part-2: Transport-format + Transport-channel ID + HARQ-related information + CRC (28 bits)







CRC alternative 2: �Part-1: Channelization-code set + modulation scheme +CRC1 (20 bits)



Part-2: Transport-format + Transport-channel ID + HARQ-related information + CRC2 (20 bits)
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