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Introduction

Results are presented here for transmitting CQI in 1 slot instead of 2 slots. These may be of general interest. In particular this mode of operation would allow more flexibility in transmission on HS-DPCCH. For example, the impact of compressed mode on CQI transmission could be reduced.

A decision has already been taken regarding the transmission of the CQI information during compressed frames. The solution is that the UE should not perform any transmission of ACK/NACK or CQI which would overlap an uplink compressed mode transmission gap, based on [1]. 

However, the implications of this would seem to be unduly restrictive, meaning that CQI could not be transmitted even if only a fraction of a slot of the CQI field overlapped an uplink transmission gap. This could be problematic for UEs in soft handover when frequent CQI reporting would be desirable.  

Proposal

Some improvement in CQI reporting could be achieved by allowing transmission of part of the CQI when the CQI field partly overlaps an uplink compressed mode transmission gap. A CQI codeword of suitable length could be obtained by puncturing the usual CQI codeword. 

However, in order to minimise complexity, it is not desirable to specify puncturing patterns for every possible number of transmitted bits. 

Therefore we consider allowing a one-slot (10 bits) CQI to be transmitted when up to 1 slot of the CQI field would overlap an uplink transmission gap. 

In this case, a suitable puncturing pattern is needed to give a 10,5 code from the usual 20,5 code. It is desirable to choose the puncturing pattern so as to minimise any error in the decoded CQI value after transmission. 

Table 1 shows the basis sequences for the CQI code following the CR in [2] which was been now been agreed .

Table 1: Basis sequences for (20,5) code 

I
Mi,0
Mi,1
MI,2
Mi,3
Mi,4

0
1
0
0
0
1

1
0
1
0
0
1

2
1
1
0
0
1

3
0
0
1
0
1

4
1
0
1
0
1

5
0
1
1
0
1

6
1
1
1
0
1

7
0
0
0
1
1

8
1
0
0
1
1

9
0
1
0
1
1

10
1
1
0
1
1

11
0
0
1
1
1

12
1
0
1
1
1

13
0
1
1
1
1

14
1
1
1
1
1

15
0
0
0
0
1

16
0
0
0
0
1

17
0
0
0
0
1

18
0
0
0
0
1

19
0
0
0
0
1

By puncturing the output bit numbers 2, 4, 6, 10, 12, 14, 16, 17, 18 and 19, a 10,5 code is obtained which gives good protection for the MSBs and thereby minimises the average error in the decoded CQI values. 

In  Figure 1, we compare the BLER for the usual 20,5 code and the punctured (10,5) version, assuming that both codes are transmitted with the same power. The results are for a 3km/h Pedestrian A channel with 4% TPC errors. 
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Figure 1: Comparison of CQI BLER with 20,5 and 10,5 codes

If a typical usual operating point for the CQI values is for a BLER of 10-3, the BLER for the punctured code only increases to 2x10-2.This is sufficiently low to seem preferable to not transmitting any CQI information at all. 

Figure 2 compares the magnitude of the average error in the decoded CQI values for the 20,5 code and the 10,5 code. At the same SNR as for a normal BLER of 10-3 (about 5dB), the average error is only increased by 0.2 dB with the 10,5 code compared to the 20,5 code. This shows the advantage of choosing the puncturing pattern so that the 10,5 code gives preferential protection to the more significant bits. 
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Figure 2: Mean error in decoded CQI value for 20,5 and 10,5 codes

This effect is also shown in Figure 3, which shows the average error of only those CQI values which are decoded in error. 
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Figure 3:  Mean error in wrongly-decoded CQI words for 20,5 and 10,5 codes

It can be seen from Figure 3 that when a CQI codeword is decoded wrongly, there is no discernible difference in the magnitude of the error which occurs with the 10,5 code compared to the 20,5 code. 

Conclusions

It is desirable to avoid heavy restrictions on the transmission of CQI when compressed mode transmission gap patterns are active. This could be a particular problem in SHO, when it is desirable to be able to report the CQI frequently. 

However, it is also not desirable to increase complexity by allowing transmission of any number of CQI bits depending on the size of the overlap between the CQI field and a compressed mode transmission gap. 

A 10,5 code has been presented which can be obtained simply by puncturing the usual 20,5 CQI code, and which helps to minimise the average error in the decoded CQI values.

We propose that if up to 1 slot of a CQI field would overlap an uplink compressed mode transmission gap, the UE should transmit the CQI value using the 10,5 code. This would be transmitted with the same power as the usual 20,5 code. 

A CR to make this change is presented in [5]. 
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