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Introduction

When considering UL 384 kbps PS RAB configurations in line with the parameters defined 34.108 (section 6.10.2.1.34) one notes that the granularity for the beta values is too small. This results in some fairly significant power offset errors which will result in a waste of uplink radio resource or, more likely, in a reduction in cell coverage for the TFCs for which the power offset error is large.

We describe the issue and provide a recommendation for handling earlier releases as well as release 6.
Description
Table 1 shows the computed Beta values when using TFC index 11 as the reference for the UL configuration defined in section 6.10.2.1.34 of TS 34.108 (384 UL PS RAB). It also shows the excess in DPDCH power offset compared to the floating point computed Beta values. One notices that the excess in power offset is above 1.5 dB for two of the TFC indexes. 

Table 1
	TFC index
(not ordered)
	#of DCCH blocks

(RM=160)
	#of DTCH blocks

(RM=130)
	15xBetaC
	15xBetaD
	DPDCH power offset error [dB]

	1
	0
	1
	10
	15
	0.34

	2
	0
	2
	7
	15
	0.46

	3
	0
	4
	5
	15
	0.38

	4
	0
	8
	3
	15
	1.81

	5
	0
	12
	3
	15
	0.05

	6
	1
	0
	15
	9
	0.66

	7
	1
	1
	9
	15
	0.66

	8
	1
	2
	7
	15
	0.14

	9
	1
	4
	5
	15
	0.22

	10
	1
	8
	3
	15
	1.73

	11
	1
	12
	3
	15
	0.00


At this stage we have not evaluated the impact on cell and user throughput due to the degraded link budget associated with these quantization steps.
Possible remedy

Earlier releases

The issue is not critical to the operation of earlier releases and would as such not warrant a change in signaling or procedure. However the specification unnecessarily constraints the UE to use the quantized beta values. A simple fix would be to allow the UE to use any Beta value between the floating point value corresponding to Aj for Bc (when not set to 1.0) and  (1/Aj) for Bd (when not set to 1.0) and the quantized value obtained by the strict application the rules specified in section 5.1.2.5.3 of TS 25.214. 

Release-6
For release-6, it may be valuable to consider increasing the bit width of the Beta values. This would be in addition to relaxing the UE behavior as discussed in the previous section. Table 2 shows the beta values and power offset error if increasing the bit width from 4 to 5. Once can see that for this particular configuration the power offset error is greatly reduced as compared to table 1. Whether the bit width should be 5 or more depends on the final set of parameters for the E-DPDCH.

Table 2
	TFC index
	#of DCCH blocks

(RM=160)
	#of DTCH blocks

(RM=130)
	31xBetaC
	31xBetaD
	DPDCH power offset error [dB]

	1
	0
	1
	20
	31
	0.34

	2
	0
	2
	14
	31
	0.46

	3
	0
	4
	10
	31
	0.38

	4
	0
	8
	7
	31
	0.47

	5
	0
	12
	6
	31
	0.05

	6
	1
	0
	31
	18
	0.09

	7
	1
	1
	19
	31
	0.19

	8
	1
	2
	14
	31
	0.14

	9
	1
	4
	10
	31
	0.22

	10
	1
	8
	7
	31
	0.39

	11
	1
	12
	6
	31
	0.00


Proposed way forward
· Relax the rule defined in section 5.1.2.5.3 of TS 25.214 in Release 6, with the understanding that the relaxation applies to earlier releases as well.

· Consider an increase in the bit width for Beta to be introduced as part of Release-6 in a backward compatible manner with signaling used in earlier releases.
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The gain factors for the j:th TFC are then computed as follows:
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 may not be set to zero, if the above rounding results in a zero value, 
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 shall be set between 1/Aj and up to the lowest quantized amplitude ratio of 1/15 as specified in [3].
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The quantized -values are defined in [3] subclause 4.2.1, table 1.
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