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1 Introduction 
The HS-SICH coding procedure for TDD HSDPA in [1] was proposed. In this contribution, we investigated the performance of current coding structure and it was found that there are some drawbacks. Based on the presented simulation results and analysis, we proposed new improved coding structure to reduce the required uplink transmitted power level and utilize the channel resource efficiently.

2 Analysis and drawbacks of the coding method in [1]

2.1 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
Figure 2 shows the BLER performance of HS-SICH coding for 1.28M TDD, which is described in [1]. [image: image1.wmf]ACK / NAK
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Simulation were done accordingly in AWGN channels to evaluate the performance of the HS-SICH coding structure. 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 most important parameter and MF is slightly more important than TBSS in the view of considering the effect of the overall system performance. If we assume the typical BLER requirement for ACK/NACK is around 
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and the requirement for TBSS and MF is around 
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, it is obvious that the use of the transmitted power level (around –4.2 dB) satisfying the 
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Figure 2: Performance of HS-SICH coding for 1.28 TDD described in [1]
requirement for TBSS will also satisfy the BLER requirement for ACK/NACK in figure 2. However, this power Level attains the much lower BLER performance for ACK/NACK (much less than 
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) and MF (nearly around 
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). In other words, it would be clear that ACK/NACK filed has over-protection compared with TBSS and MF in the view of BLER performance and optimization of transmission power. This would results in the big waste of uplink transmission power and also increase the level of unnecessary uplink transmission interference. Hence, the re-arrangement of coding structure for each fields is needed to optimize the uplink transmission power level.
The improved coding structure to resolve this problem is described in section 3.1.
2.2 HS-SICH coding for 3.84Mcps TDD described in [1]

Figure 3 also denotes the current coding structure for WB-TDD in [1]. In the channel structure shown in Figure 3, it was seen that a long period of 176 bits is for zero padding. In TDD scenario which the constant transmission power maintains in one time slot, this means that the zero padding bits ,which carries no information bits in it, are transmitted with the same power as the first part of information bits. This is the kind of the large waste of the channel resources. It is obvious that if this 
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Figure 3: Coding and Multiplexing Scheme for HS-SICH for 3.84Mcps TDD
176 bits space can be used to enhance the reliability of the information bits, it gives a reduction of

transmission power and then it also provide the full utilization of channel resources. Figure 4 shows the BLER performance of HS-SICH coding for 3.84 Mcps TDD, which is described in [1]. The similar problem is also seen when we compare the BLER performance of ACK/NACK field and TBSS+MF part. The required transmission power to guarantee the 
[image: image7.wmf]4

10

-

 BLER requirement and alo satisfy the 
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 requirement for ACK/NAC  is around –2.1 dB
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Figure 4: Performance of HS-SICH coding for 3.84 TDD described in [1]

3 Improved HS-SICH coding for TDD HSDPA 

3.1 Improved HS-SICH coding for 1.28 Mcps TDD
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We propose that the ACK/NAK field of the HS-SICH shall be repetition coded to 24 bits, the 6 bits of the Transport Block Set Size field of the quality indicator shall use a (48, 6) sub-code of 1st order Reed-Muller code and finally 1 bit of the Modulation Format bit shall be repetition coded to 16 bits. The encoded fields are then multiplexed together and inserted into the slot payload. The proposed 
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Figure 5: Improved HS-SICH coding scheme for 1.28Mcps TDD
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Figure 6: Strucure of (48,6) punctured first-order Reed-Muller Code.

mapping and coding scheme for each field is shown in figure 5. The detailed structure of (48,6) code 

is also shown in Fig. 6. The procedure for making (48,6) punctured first-order Reed-Muller coding schme is as flows. The current (48,10) Long TFCI coding scheme used for 8PSK modulation scheme in 1.28 Mcps TDD is a punctured code of the (64,10) sub-code of  second order Reed-Muller code. 
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Figure 7: Performance of improved HS-SICH coding for 1.28 TDD
This (64,10) code have a 6 Walsh basis and 3 masks, one all 1 vector. The (64,6) coding scheme in figure 6 use a 6 Walsh basis as a basis and then punctured it to get proposed (48,6) code. Hence, the proposed (48,6) coding scheme reuse the existing coding scheme in the current specification. In order to prove the enhancement over current structure, the BLER performance for the proposed coding were shown in Figure 6. If we apply the same performance requirement rule as we mentioned in Section 2.1, it is shown that the transmission power level can de decided at near –5.2 dB in order to satisfy each BLER performance requirement. Hence, this would results in around 1 dB less than current one (near –4.2 dB), it means that the saving of 1 dB transmission power is possible by utilizing the proposed coding structure. 

3.2 Improved HS-SICH coding for 3.84 Mcps TDD

For WB TDD, the HS-SICH shall use burst type 1. The ACK / NACK field shall be repetition coded to 64 bits. The 9 bits of the Transport Block Set Size field of the quality indicator shall be coded to (48,9) code (This is the sub-code of (48,10) code of TFCI coding for 8PSK modulation scheme in 1.28 Mcps TDD) and then three-times repetition shall be applied to improve the reliability and to 
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Figure 7 :Improved HS-SICH coding scheme for 3.84Mcps TDD
avoid the use of long length of code. The 1 bit of the Modulation Format bit shall be repetition coded to 36 bits. The mapping scheme and detailed coding strucure is shown in figure 8. Figure 8 also shows that the BLER performance of proposed coding structure. In order to achieve the BLER of 
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 for TBSS and MF and 
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 for ACK/NACK, the required transmission power is near –9.2 dB. This would results in around 7.1 dB (-2.1 – (-9.2) dB) uplink transmission power saving compared to the conventional one, and additionally, the channel resource is fully used for HS-SICH because there is no more zero padding in the new structure. 
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Figure 8 : Performance of improved HS-SICH coding scheme for 3.84Mcps TDD
4 Conclusion
In this contribution, we have shown that the current HS-SICH coding method for TDD HSDPA 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 and utilize the channel resource more efficiently. Simulation results shows that the great reduction of transmission power can be achieved by modifying the coding structure. Hence, we finally propose two new coding structures for HS-SICH coding to be adopted for HSDPA in 1.28 Mcps TDD and 3.84 Mcps TDD, respectively.
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