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1 Introduction

The HS-DSCH-related information listed in Table 1 is to be carried on the Shared Control Channel:

Parameter
Number of bits
Required availability

Channelization-code set
7 (6)?
Prior to HS-DSCH TTI

Modulation scheme
1
Prior to HS-DSCH TTI (?)

Transport format
(TBSS + TrCh ID)
6
Not prior to HS-DSCH TTI

Hybrid-ARQ-related parameters
6
Not prior to HS-DSCH TTI

CRC
16
Not prior to HS-DSCH TTI

Table 1
Table 1 also specifies the number of bits needed for each type of information as well as whether the information should be available to the UE prior to the HS-DSCH TTI or not. Although nor directly affecting the proposal of this paper, the following should be noted:

· Although the joint RAN1/RAN2 meeting concluded that 7 bits of signaling should be used for the channelization-code set, one can conclude from [2] that 6 bits is actually enough for full granularity with up to 15 HS-DSCH channelization codes

· It is not fully clear whether the modulation scheme is needed prior to the HS-DSCH TTI or not.

· It may make more sense to see the redundancy version (assumed to be part of Hybrid-ARQ-related information in Table 1) as part of the transport format

To conclude on the structure of the Shared Control Channel, decisions have to be reached on

· the spreading factor to use for the Shared Control Channel

· the channel-coding scheme to use for the different parts of the Shared-Control-Channel information.

2
Proposal
Spreading factor

The total number of information bits to be transmitted on the Shared Control Channel is 8+28 = 36. Using a spreading factor SF = 256 for the Shared Control Channel implies a code rate R>1/2 which we believe is too high (unnecessarily bad power-efficiency). Thus our proposal is to use SF = 128 for the Shared Control Channel. This implies that there will be a total of 120 coded bits per three Shared-Control-Channel slots. A similar conclusion was reached in [3].

Channel coding

From Table 1 is it clear that the HS-DSCH-related information to be transmitted on the Shared Control Channel can be split into two parts:

· Part #1: Information that should be available to the UE prior to the HS-DSCH TTI: (()8 bits

· Part #2: Information that does not need to be available prior to the HS-DSCH TTI: (()28 bits 

For the channel coding of the Shared-Control-Channel information, R99 functionality should be reused of possible, i.e. either the current TFCI coding or the convolutional coding used for transport-channel coding.

Due to the amount of information, convolutional coding is preferable applied to Part #2. The proposal is to use the current R=1/3 convolutional code, properly punctured by means of R99 rate matching.

For Part #1, there are basically two channel-coding alternatives: 

· Append Part #1 to the beginning of Part #2 before convolutional coding. The decoded Part #1 can then be extracted before the start of the HS-DSCH TTI by means of early “back-tracing”. However, this will lead to unnecessary bad performance for Part #1 and is not the recommended approach.

· Code Part #1 by means of a short block code. This is the preferred approach. The proposal is to use the currently defined TFCI code of length 32, properly punctured. 

Obviously, there is a need for puncturing for both the Part #1 block code and the Part #2 convolutional code. Our proposal is as follows:

· Part #1: Current length-32 TFCI code, Puncturing to 24  bits

· Part #2: Current R=1/3 convolutional code,  Puncturing to 96 bits

In the discussion above, we have assumed that the HS-DSCH power level is not signaled on a per-TTI basis on the Shared Control Channel. However, there is nothing that fundamentally prevents this, taking into account that the current TFCI coding defines 1024 code words corresponding to 10 bits of information.

3

Conclusion and text proposal for TR 25.858

Our proposal for the Shared Control Channel is as follows:

· Spreading factor: 128

· Part #1 (Channelization cod set + modulation scheme): Current length-32 TFCI coding, punctured to 24 bits

· Part #2 (Transport format + Hybrid-ARQ-related information + CRC): Current R=1/3 convolution coding, punctured to 96 bits 
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