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1. Introduction 

In the last meeting, there is some further discussion about the channel structure for HS-SCCH. The channel structure for HS-SCCH is shown in the following figure 1.
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Fig 1. Channel Structure for HS-SCCH

In this Channel structure, CRC1 is the UE Specific CRC which is masked by UE ID with 10bit size. The purpose of UE specific CRC is that we can guarantee that user can receive the only correct message which is send to him. For this, CRC bit is masked by UE ID, after being calculated  according to the Part I message. Before we think about such as this purpose, we can consider about the size of CRC. When we consider the size of information bit, say, 8bits, then the size of the CRC (12bits) is rather big. Although the reason of this is come from the size of UE ID, in terms of the original CRC, the size of CRC is so big. Moreover, due to this scheme, the coding rate is higher, and this give us the significant performance degradation. In this contribution, we proposed the new scheme use the only 8bit CRC for this purpose.

2. Impact of the big size of CRC

In this section, we describe the impact of the big size of the CRC in terms of the performance in the channel coding side. In the current specification, 4 kins of CRC size is available, say, 8, 12, 16,24 bits. Then, we compare the channel coding performance between the case with 8bit CRC and the case 12bits for CRC1. 

The number of the coded output symbol after Channel coding is 40 symbols. For each case, the coding rate is as follows :

8 bit case : 
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12 bit case : 
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Then, the channel coding performance is shown in the following  figure 2. This simulation is performed in AWGN Channel. And we define the Es/No as the SNR between noise power and coded symbols.
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Fig 2. Performance comparison for each case in terms of Channel coding in AWGN Channel

In Fig 2, we can see 8 bit case have the performance gain as 1.3dB compared with the 12 bit case in terms of the Channel coding. Fig 3 describe the performance in terms of detection error probability. 
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Fig 3. Performance comparison for each case in terms of Detection Error probability in AWGN Channel

In Fig 3, we can see 8 bit case have the performance gain as 1.2dB compared with the 12 bit case in terms of Detection Error. 

In this simulation result, we can see that, 12 bit CRC give us so much impact in terms of the performance. So, if using 8bit CRC as the UE specific CRC is possible, then we can overcome the performance degradation.

3. UE Specific Tail

In this section, we proposed the method using 8bit CRC as a UE specific CRC. The proposed method is as follows :
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Fig 4. Proposed scheme for UE Specific CRC & tail bit

The proposed scheme uses the only 8bit CRC. But this size is not enough for UE ID. So, other 2bits are used for tail bits. In this scheme, tail bits is consist of 2bits UE ID and 6 zero bits. Actually, the tail is all zero in the normal case. But in the coding theory, it does not need that tail bit is zero. It is just enough that tail bit is fixed bit. So, there is no problem about the Channel coding performance side. 

In the real situation, when the user receives the correct message, then he knows his UE ID, and he can decode the message correctly. In other side, when the user receives the other user’s message, then he doesn’t know the correct tail bits. So, he can’t decode the message. 

4. Conclusion

In this contribution, we proposed the new scheme using UE Specific CRC & UE Specific tail bit. Actually, the current scheme use some rather big size CRC, and this give us some impact in terms of the Channel coding. So, If there is some method using smaller sized CRC, we can overcome the performanc degradation. In this time, we use the 10bit UE ID, and so 8bits CRC is not enough for UE ID. So, we proposed the UE Specific tail additionally. Then, we can use the 8bit CRC and there is no performance degradation.

5. Conclusion
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