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Introduction
In St. Louis, RAN-1 has agreed on a definition of the transmission power of CQI bearing slots in HS-DPCCH for WCDMA MIMO. (25214 CR_430R10_(Release-7) in R1-071229). According to the agreement, type-A and type-B transmission powers are the same. Due to the larger number of bits in type-A as well as the added error sensitivity of MIMO, it is likely that type-A will determine the HS-DPCCH power for both types A and B. As a result, type-B will be transmitted with unnecessarily high power. We believe this is an omission as it makes the agreed careful design of the type-B encoder unnecessary. An appropriate CR is submitted in a companion tdoc.
Analysis and Discussion

Analysis of the transmission power difference between the approved type-A and type-B codes for AWGN shows a difference of ~1.5dB at 1% BLER. See figure 1. Fading channels should exhibit very similar behavior, i.e. the power difference between types A and B for fading channels will be practically identical to that in AWGN.
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Figure 1: Power difference of types A and B for AWGN
Therefore it is possible to define a channel independent power offset between the types. A similar rationale has been used for ACK/NAK power determination. Signaling the difference is of course possible, but given the Release-7 time constraints it may not be advisable.
We examine 2 alternatives to implement this change:

Alternative 1: 
This is probably the simplest possible change and similar to the approach for ACK/NAK power. In this we simply shift (CQI prior to use of table 1A in 25.213 without changing the table itself, thus forcing the use of the same power multipliers that are used for type-A. We can leave the current type-A definition as is:
Ahs-A = Table 1A ((CQI) 
But modify type-B: 
Ahs-B = Table 1A (max(0,(CQI-1))
which yields a power difference of 1-2.5dB, but mostly 1.5-2.5dB, depending on the signaled value for (CQI. This can be observed from table 2 in the appendix below. This alternative requires a small change to 25.214 only. 
Alternative 2: 

Examination of table 2 reveals, that a better fit to the actual performance difference can be obtained if we use a new look up table in 25.213, yielding a power difference of 1-1.9dB. Recall that the performance difference is ~1.5dB. The resulting look up table is provided in table 1 (which also includes the current values from table 1A in 25.213). 
Table 1

(Modified from Table 1A: The quantization of the power offset)
	Signalled values 
for ACK, ACK and CQI
	Quantized amplitude ratios  

Ahs =hs/c

For ACK/NAK and type-A CQI
	Quantized amplitude ratios  

Ahs =hs/c

For type-B CQI

	8
	30/15
	25/15

	7
	24/15
	20/15

	6
	19/15
	16/15

	5
	15/15
	13/15

	4
	12/15
	10/15

	3
	9/15
	8/15

	2
	8/15
	7/15

	1
	6/15
	5/15

	0
	5/15
	4/15


Proposal
Both alternatives are self contained and very simple to implement. Both yield an immediate gain in the number of UE's that can be put in HS mode (i.e. have a scheduled HS-DPCCH) for a trivial change and no complexity increase. Neither of them requires any higher layer signaling change. However alternative-2 provides a better fit. 

Therefore we propose to adopt alternative-2. 
Appendix: Power setting chart
Table 2: CQI types A-B power difference
	Type-A
	CQI
	8
	7
	6
	5
	4
	3
	2
	1
	0
	
	

	
	15xAhs
	30
	24
	19
	15
	12
	9
	8
	6
	5
	
	

	
	
	
	
	
	
	
	
	
	
	
	CQI
	15xAhs

	Power difference between types-A (columns) and B (rows) - dB 
	2.05
	3.99
	6.02
	8.07
	10.01
	12.51
	13.53
	16.03
	17.62
	
	38

	
	1.82
	3.76
	5.79
	7.84
	9.78
	12.28
	13.30
	15.80
	17.38
	
	37

	
	1.58
	3.52
	5.55
	7.60
	9.54
	12.04
	13.06
	15.56
	17.15
	
	36

	
	1.34
	3.28
	5.31
	7.36
	9.30
	11.80
	12.82
	15.32
	16.90
	
	35

	
	1.09
	3.03
	5.05
	7.11
	9.05
	11.54
	12.57
	15.07
	16.65
	
	34

	
	0.83
	2.77
	4.80
	6.85
	8.79
	11.29
	12.31
	14.81
	16.39
	
	33

	
	0.56
	2.50
	4.53
	6.58
	8.52
	11.02
	12.04
	14.54
	16.12
	
	32

	
	0.28
	2.22
	4.25
	6.31
	8.24
	10.74
	11.77
	14.26
	15.85
	
	31

	
	0.00
	1.94
	3.97
	6.02
	7.96
	10.46
	11.48
	13.98
	15.56
	8
	30

	
	-0.29
	1.64
	3.67
	5.73
	7.66
	10.16
	11.19
	13.68
	15.27
	
	29

	
	-0.60
	1.34
	3.37
	5.42
	7.36
	9.86
	10.88
	13.38
	14.96
	
	28

	
	-0.92
	1.02
	3.05
	5.11
	7.04
	9.54
	10.57
	13.06
	14.65
	
	27

	
	-1.24
	0.70
	2.72
	4.78
	6.72
	9.21
	10.24
	12.74
	14.32
	
	26

	
	-1.58
	0.35
	2.38
	4.44
	6.38
	8.87
	9.90
	12.40
	13.98
	
	25

	
	-1.94
	0.00
	2.03
	4.08
	6.02
	8.52
	9.54
	12.04
	13.62
	7
	24

	
	-2.31
	-0.37
	1.66
	3.71
	5.65
	8.15
	9.17
	11.67
	13.26
	
	23

	
	-2.69
	-0.76
	1.27
	3.33
	5.26
	7.76
	8.79
	11.29
	12.87
	
	22

	
	-3.10
	-1.16
	0.87
	2.92
	4.86
	7.36
	8.38
	10.88
	12.46
	
	21

	
	-3.52
	-1.58
	0.45
	2.50
	4.44
	6.94
	7.96
	10.46
	12.04
	
	20

	
	-3.97
	-2.03
	0.00
	2.05
	3.99
	6.49
	7.51
	10.01
	11.60
	6
	19

	
	-4.44
	-2.50
	-0.47
	1.58
	3.52
	6.02
	7.04
	9.54
	11.13
	
	18

	
	-4.93
	-3.00
	-0.97
	1.09
	3.03
	5.52
	6.55
	9.05
	10.63
	
	17

	
	-5.46
	-3.52
	-1.49
	0.56
	2.50
	5.00
	6.02
	8.52
	10.10
	
	16

	
	-6.02
	-4.08
	-2.05
	0.00
	1.94
	4.44
	5.46
	7.96
	9.54
	5
	15

	
	-6.62
	-4.68
	-2.65
	-0.60
	1.34
	3.84
	4.86
	7.36
	8.94
	
	14

	
	-7.26
	-5.33
	-3.30
	-1.24
	0.70
	3.19
	4.22
	6.72
	8.30
	
	13

	
	-7.96
	-6.02
	-3.99
	-1.94
	0.00
	2.50
	3.52
	6.02
	7.60
	4
	12

	
	-8.71
	-6.78
	-4.75
	-2.69
	-0.76
	1.74
	2.77
	5.26
	6.85
	
	11

	
	-9.54
	-7.60
	-5.58
	-3.52
	-1.58
	0.92
	1.94
	4.44
	6.02
	
	10

	
	-10.46
	-8.52
	-6.49
	-4.44
	-2.50
	0.00
	1.02
	3.52
	5.11
	3
	9

	
	-11.48
	-9.54
	-7.51
	-5.46
	-3.52
	-1.02
	0.00
	2.50
	4.08
	2
	8

	
	-12.64
	-10.70
	-8.67
	-6.62
	-4.68
	-2.18
	-1.16
	1.34
	2.92
	
	7

	
	-13.98
	-12.04
	-10.01
	-7.96
	-6.02
	-3.52
	-2.50
	0.00
	1.58
	1
	6

	
	-15.56
	-13.62
	-11.60
	-9.54
	-7.60
	-5.11
	-4.08
	-1.58
	0.00
	0
	5

	
	-17.50
	-15.56
	-13.53
	-11.48
	-9.54
	-7.04
	-6.02
	-3.52
	-1.94
	
	4

	
	-20.00
	-18.06
	-16.03
	-13.98
	-12.04
	-9.54
	-8.52
	-6.02
	-4.44
	
	3


Use of table:

Select type-A CQI column, then current 15Ahs is given in second row for same column. 
Then select row for type-B, choosing either CQI (for alternative 1) or an arbitrary 15Ahs integer (for alternative 2). The column – row intersection yields the power difference (Note that negative numbers indicate power reduction for type-B)
Red cells are optimal selection for alternative 1.

Black bold cells are optimal selection for alternative 2.










