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1 Introduction 
The modified HS-SICH coding structure for 1.28 Mcps TDD in [1] was firstly proposed to optimize the required uplink transmission power level and also balance the operating power level between component fileds in last Paris meeting. Some concerns about the hardware complexity increase and further simulation results in the fading channel were raised for this proposed scheme in order to guarantee its validity. In this contribution, we further investigated the performance of the proposed coding structure, specially focused on the comments in last meeting. Based on the further simulation results and analysis, we show that improved coding structure have little impact on the increase of hardware complexity and also attains the similar performance improvement even in the fading channel to reduce the required uplink transmitted power level.
2 Analysis and and Further simulation results.
2.1 Current HS-SICH coding for 1.28Mcps TDD in [1]
The current coding structure in [1] is described in Figure 1.
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Figure 1: Coding and Multiplexing Scheme for the HS-SICH for 1.28 Mcps TDD
As we addressed in [2] earlier, the need for re-arranging the HS-SICH coding structure is verified in AWGN chaneel environment. In this section, we evaluated simulation results in the fading channel, which shows the similar trend as AWGN channel cases, moreover, the performance improvement is even larger.

Figure 2 shows the BLER performance of HS-SICH coding for 1.28M TDD, which is described in [1].  Simulation was done under the Jakes fading channel with mobile speed of 120 km/h. Based on the previous discussions in FDD scenario, the need for unequal error protection according to the impact on the system performance is already verified, hence it seems to be clear that ACK/NACK is more important parameter than TBSS and MF in the view of considering the effect of the overall system performance. However, since the use of power offset for ACK/NACK field is [image: image1.wmf]ACK / NAK
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Figure 2: Performance of HS-SICH coding for 1.28 TDD described in [1]
(Jakes Fading model, mobile Speed = 120 km/h)
ACK/NACK transmission.  If we assume the typical requirement for BLER is around 
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 for all the component field, it is obvious that the use of the transmitted power level (around 10 dB) satisfying the requirement for TBSS will also satisfy the BLER requirement for MF and ACK/NACK in Figure 2.

However, this power level does not aligned between TBSS and MF even if the some more protection for ACK/NACK is allowed. In other words, it would be clear that MF and ACK/NACK field has over-protection compared with TBSS in the view of BLER performance and optimization of transmission power. This would result in the some amount of waste of uplink transmission power and also increase the level of unnecessary uplink transmission interference. Hence, the re-arrangement of coding structure for each field is needed to optimize the uplink transmission power level.
The improved coding structure to resolve this problem is described in section 3.
2.2 Proposed HS-SICH coding scheme for 1.28 Mcps TDD
In this section, new HS-SICH coding schemes for 1.28 Mcps TDD and is proposed to resolve the power balancing problem is already addressed in [2]. These proposed codes don't have newly defined structure. Indeed, they have the same coding structure with codes, which are appeared in other 3GPP 
specifications [5]. Simulation result in the fading channel shows that the proposed coding scheme reduce the required transmission power compared with the current [image: image6.wmf]-15

-10

-5

0

5

10

15

20

25

30

1E-5

1E-4

1E-3

0.01

0.1

 

(32,6)

 

16 repetition

 

36 repetition

BLER

EsNo

 

coding scheme.
[image: image7.wmf] 

-10

-5

0

5

10

15

20

1E-5

1E-4

1E-3

0.01

0.1

 

(48,6)

 

12 repetition

 

24 reeptition

BLER

Es/No



 


Figure 3: Proposed HS-SICH coding scheme for 1.28Mcps TDD
2.3.1 Encoder structure
In the proposed HS-SICH coding scheme for 1.28 Mcps TDD, 1-bit ACK/NACK field shall be repetition encoded to 24 bits, 6-bit Transport Block Set Size field of the quality indicator shall be encoded by using the (48,6) punctured first order Reed-Muller code, and finally 1-bit Modulation Format field shall be repetition encoded to 12 bits. The encoded fields are then multiplexed together and inserted into the slot payload. The proposed mapping and coding scheme for each field is shown in Figure 3. The detail structure of the (48,6) code is also shown in Figure 4. 

The procedure for making the (48,6) punctured first-order Reed-Muller coding scheme is as follows. The current (48,10) Long TFCI coding scheme used for 8PSK modulation scheme in 1.28 Mcps TDD is a punctured code from the (64,10) sub-code of second order Reed-Muller code. The generator matrix of this (64,10) code have all one vector, 6 Walsh codes of length 64, and 3 mask vectors as a basis. To get the proposed (48,6) code, 6 Walsh codes from the generator matrix of the (64,10) code are adopted as a basis, and then first 16 symbols are punctured. Hence, the proposed (48,6) coding scheme reuse the existing coding scheme in the current specification. 
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Figure 4: Encoder structure of the (48,6) punctured first-order Reed-Muller Code.

2.3.2 Decoder structure
The increase of hardware complexity for UE will be the change of decoder complexity in UE side. The decoder structure corresponding to the proposed scheme is described in Figure 5. To decode the (48,6) punctured first order Reed-Muller code, we use Inverse Fast Hadamard Transform(IHT) block of input size 64, which is usually used in decoding the first order Reed-Muller code. Since we punctured the first 16 symbols of the (64,6) code to get a (48,6) code, the first 16 inputs of IHT block are zero-padded. It is well known that IHT block can be easily implemented by both hardware and software with very low complexity.
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Figure 5: Decoder strucure of (48,6) punctured first-order Reed-Muller Code.

2.2.1 Performance analysis
In order to prove the enhancement over current structure, the BLER performance for the proposed coding was shown in Figure 6. If we apply the same performance requirement rule(
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 BLER) as, it is shown that the required transmission power level can be decided at near 7 dB in order to satisfy each BLER performance requirement. Hence, this would result in around 3 dB less than current one (near 10 dB), it means that the saving of 3 dB transmission power is possible by utilizing the proposed coding structure.
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Figure 8: Performance of the proposed HS-SICH coding for 1.28 TDD
                   (Jakes Fading model, mobile Speed = 120 km/h)

3 Conclusion
In this contribution, we have shown that the current HS-SICH coding method for TDD proposed in [1] has some drawbacks in the view of optimizing the transmission power under the required BLER performance and using the channel resource efficiently.

We propose the improved coding structure for HS-SICH coding to reduce the required transmission power. Simulation results in the fading channel show that the great reduction of transmission power rather than AWGN channel can be achieved and we also showed that it has a negligible increase of hardware complexity in the view of encoder and decoder structure. Hence, we finally propose this new coding structures for HS-SICH to be adopted for HSDPA in 1.28 Mcps TDD.
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