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There has been some discussion at RAN1#23 and on the email reflector regarding the transmission of the HS-DPCCH during compressed frames.

It has already been proposed [1] that the Node B shall perform the scheduling for the HS-DSCH in such a way that the UE's ACK/NACK message would never fall in a transmission gap. 

It remains to be decided whether the HS-DPCCH should be allowed to be transmitted during the transmitted parts of UL compressed frames. 

Some relevant ssues should be considered:

Power setting in compressed frames. 

The transmit power of the UL DPCCH is changed in compressed frames in order to keep the total transmitted pilot energy per slot constant (taking into account the possibly different number of pilot bits per slot due to the different slot formats in compressed frames), according to: 
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PILOT = 10Log10 (Npilot,prev/Npilot,curr). 

This factor would not apply to the HS-DPCCH, so the power offset between the HS-DPCCH and the DPCCH could be recalculated for compressed frames. This is shown for example in [2].

Scheduling of CQI

Some additional flexibility for scheduling could be achieved by allowing transmission of just one slot of the CQI field in cases where the other slot would fall in a transmission gap. In such a case, only 10 bits of the CQI field would be transmitted; this could be achieved by puncturing the CQI code by a factor of 2, resulting in a 10,5 code. 

An example is given below for the case of the code demonstrated in [3]:

Table 1: Basis sequences for (20,5) code as an extended (16,5) TFCI 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
1
0

By puncturing bit numbers 0,1,2,3,4,5,15,16,17, 18 and 19, for example, a 10,5 code is obtained with significantly better error protection for the MSB than the LSB. This means that the Node B can still receive an approximate indicator of the channel quality even when only half the CQI field is transmitted.

As a further extension of this method, it may not be necessary to apply a constraint that only integer numbers of slots of the CQI field could be transmitted. This would allow any number of bits between 10 and 20 to be transmitted, with suitable puncturing of the code.

Conclusions

A decision needs to be taken regarding the restrictions which are to be applied to the transmission of the HS-DPCCH in compressed frames. 

It would seem to be possible to allow transmission of ACK/NACK and CQI in the transmitted parts of uplink compressed frames. No extra power offset would be required. 

Furthermore, half the CQI field could be transmitted even if the second half would fall in an uplink transmission gap. In this case, the CQI code could be suitably punctured to give an approximate indication of the channel quality by optimising error protection for the MSBs. 

These measures would help to minimise the restrictions placed on the Node B scheduler when transmission gap patterns are active.
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