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1. Introduction

For HSDPA it has been agreed that the HS-DSCH Indicator (HI) is transmitted in the associated DPCH data part and points to the specific HS-SCCH which a UE should read. The number of shared control channels can range from a minimum of one (M=1) up to a maximum of four control channels (M=4). In this document we propose to optimise the coding in case of M=2 using the current coding scheme, by interchanging P2 and P4.

2. HS-DSCH Indicator

As depicted in Figure 1 the HI consist of two information bits, that indicate which shared control channel carries the HS-DSCH signalling for a corresponding UE [1]. It is transmitted every third slot and if no shared control channel carries HS-DSCH related signalling to the UE, the HI is not transmitted at all (P0).
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Figure 1: Current HI coding scheme

The constellation shown above gives an optimum performance, if four control channels are used. But in case of only two control channels it would be advantageous to interchange P2 and P4 in order to increase the Euclidean distance between P1 and P2 and to reduce the probabilities of incorrect detection at the receiver. Figure 2 shows the enhanced coding of HI. The performance of the current and new scheme for the one, three and four channel case equals the current solution, but for the two channel case the performance of the new scheme is better.
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Figure 2 : Improved HI coding

3. Performance

In this chapter a AWGN simulation for a UE, using two HS-SCCHs to compare the performance of the new and current HI coding, is shown. We chose the case when P1 is transmitted and evaluated the probability of a detection error. Assuming a target error rate in the range of around 1% as discussed during the last HSDPA meeting in Sophia Antipolis, the improvement is 0.16 dB (Figure 3).

[image: image3.wmf]0,001

0,01

0,1

0

1

2

3

4

5

6

7

8

9

10

11

SNR [dB]

Probability of Detection Error

New Scheme

Current Scheme


Figure 3: Probability of detection error

However the gain strongly depends on the assumptions regarding the detection rule. To obtain the results above we utilized the minimum distance detection rule taking P0, P1 and P2 into account. If we change the decision bounds for example to reduce the probability of missed detection or permit an increased false alarm probability the results will differ from what is stated above. This can be realised by selecting the decision thresholds not equidistant between P0 and PX but by biasing this threshold. Figure 4 shows the improvement if the DTX point P0 is completely neglected, which is an extreme case of biasing. This can be applicable for UEs that don’t have to be concerned about resource usage (e.g. drawing energy from a mains connection or having extremely large resources available for some other reason). This of course leads to a much higher gain for the proposed scheme of about 3 dB.
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Figure 4: Probability of detection error neglecting P0
The gain that will be realised in a realistic implementation will be somewhere between what is shown in Figure 3 and 4. 

4.
Conclusion

The simulation shows a performance enhancement compared to the current HI coding between 0.16 dB and 3 dB depending on the decision rule at a target error rate of 1%. This improvement is achieved by simply interchanging P1 and P4 in the current constellation arrangement. There is no additional complexity involved by doing this change. The theoretical background for the improvement is the increased Euclidean distance between P1 and P2 in case the Node B assigns only two HS-SCCHs to a UE.
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6. Text proposal

In the following a text proposal for TR 25.858 is given. We simply propose to change Figure 4 in chapter 8.1.2. and to use our proposed HI coding by interchanging the positions of P2 and P4.

8.1.2
 Detailed Structure

[...]

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. Coding of HI
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