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1 Introduction
In the previous RAN1 meeting in Scottsdale, it was agreed that the relative power offset is defined to set the gain factor for the E-DCH channels. However, the detailed range and the quantization level of this power offset were not specified. 
In this contribution, we investigate the desirable range based on the simulation. We propose the set of quantized values for the E-DPDCH power offset based on the simulation results. Furthermore, we also propose the E-DPCCH power offset quantization table. 
2 Simulation results on the possible range of E-DPDCH power offset
To investigate the possible range of the E-DPDCH power offset, the optimal gain factors for two kinds of E-TFC are generated via link simulation. One is to determine the lower limit of the range and the other is to determine the upper limit. Simulated MCS levels are shown in Table 1. 
	MCS
	TTI (ms)
	Transport Block Size
	Number of physical channel bits
	Number of E-DPDCH(s)
	Initial coding rate

	1
	2
	20
	240
	1xSF32
	0.2

	2
	2
	150
	960
	1xSF8
	0.185

	3
	2
	11484
	11520
	2xSF2+2xSF4
	1

	4
	10
	20
	600
	1xSF64
	0.08

	5
	10
	150
	600
	1xSF64
	0.297

	6
	10
	20000
	57600
	2xSF2+2xSF4
	0.348


Table 1: MCS table

MCS1 and MCS4 correspond to the data rates when only scheduling request is sent in E-DCH PDU. MCS2 and MCS5 correspond to the minimum data rates for other cases. MCS3 and MCS6 correspond to the peak data rates. Although RAN2 still has not yet defined the exact set of E-TFCs, these values have been discussed and seem reasonable.

Different number of transmissions is simulated for each MCS level, since the required gain factor is different depending on the number of transmissions. In this simulation, the optimal gain factor is assumed as the gain factor which achieves 0.01 residual BLER.  To get the exact optimal gain factor, the gain factor for a given E-TFC was varied in integer granularities and then interpolated. In the simulation, pilot SNR is fixed at -21 dB, and DPCCH gain factor is set to 15.
Table 2 summarizes the optimal gain factor and the corresponding power offset for each case. 
	MCS
	TTI (ms)
	Transport Block Size
	Maximum number of transmissions
	ed
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	1
	2
	20
	8
	7.04
	-6.57

	1
	2
	20
	4
	10.09
	-3.45

	2
	2
	150
	8
	12.92
	-1.30

	2
	2
	150
	4
	18.55
	1.85

	3
	2
	11484
	1
	387.21
	28.24

	3
	2
	11484
	4
	60.46
	12.11

	4
	10
	20
	8
	3.09
	-13.71

	4
	10
	20
	2
	6.34
	-7.48

	5
	10
	150
	8
	5.63
	-8.51

	5
	10
	150
	2
	11.62
	-2.22

	6
	10
	20000
	1
	78.99
	14.43

	6
	10
	20000
	2
	49.11
	10.30


Table 2: Simulation results
It is noted that for MCS3 with setting the maximum number of transmissions as 1, AWGN channel is used since NO blocks will be correctly received in Ped B 3kmph channel due to the ISI of 4 codes.

The power offset range is recommended as shown in Table 3 based on the simulation results. We excluded two cases, MCS4 with 8 transmissions and MCS3 with 1 transmission due to following reasons. As MCS4 is for the scheduling request which should be transmitted as early as possible, 8 transmissions seems unrealistic configuration. Since MCS3 with 1 transmission needs too excessive power due to too much puncturing (note that the initial coding rate is equal to 1), this configuration also seems unrealistic. If MCS3 with 2 transmissions is considered, we expect that about 17dB is needed for the power offset considering the HARQ gain.
	Lower limit
	Less than -7 dB

	Upper limit
	Larger than 17 dB


Table 3: Recommended range of the E-DPDCH power offset

3 Quantization for the E-DPDCH power offset
Following requirements need to be considered for the quantization of the E-DPDCH power offset.
· For the simplicity, only one quantization table should be defined regardless of UE capability, TTI, and the configured E-TFCS table. 

· It should support the power offset value needed for the minimum data rate and the maximum data rate with some margin. We assume 2 dB margin for different channels and 4 dB margin for implementation in real networks.
· Lower limit:
-10 dB

· Upper limit:
 23 dB
· Fine resolution should be provided. 
· Taking into account the trade-off between the possible resolution of the transport block size and the implementation complexity, we would recommend 0.5dB resolution.
· Considering the simulation results, the low power offset values ranging from -10 dB to -1 dB, are needed to support transmitting only the scheduling request. Thus, for that range of power offset, coarse quantization with e.g. 1.5 dB resolution would be enough. 
Based on the above requirements, we propose Table 4 for quantizing the E-DPDCH power offset. 
	Signalling values for E-DPDCH
	Quantized amplitude ratios for 
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	Signalling values for E-DPDCH
	Quantized amplitude ratios for 
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	27
	45/15
	9.5

	54
	212/15
	23
	26
	42/15
	9

	53
	200/15
	22.5
	25
	40/15
	8.5

	52
	189/15
	22
	24
	38/15
	8

	51
	178/15
	21.5
	23
	36/15
	7.5

	50
	168/15
	21
	22
	34/15
	7

	49
	159/15
	20.5
	21
	32/15
	6.5

	48
	150/15
	20
	20
	30/15
	6

	47
	142/15
	19.5
	19
	28/15
	5.5

	46
	134/15
	19
	18
	27/15
	5

	45
	126/15
	18.5
	17
	25/15
	4.5

	44
	119/15
	18
	16
	24/15
	4

	43
	112/15
	17.5
	15
	22/15
	3.5

	42
	106/15
	17
	14
	21/15
	3

	41
	100/15
	16.5
	13
	20/15
	2.5

	40
	95/15
	16
	12
	19/15
	2

	39
	89/15
	15.5
	11
	18/15
	1.5

	38
	84/15
	15
	10
	17/15
	1

	37
	80/15
	14.5
	9
	16/15
	0.5

	36
	75/15
	14
	8
	15/15
	0

	35
	71/15
	13.5
	7
	14/15
	-0.5

	34
	67/15
	13
	6
	13/15
	-1

	33
	63/15
	12.5
	5
	11/15
	-2.5

	32
	60/15
	12
	4
	9/15
	-4

	31
	56/15
	11.5
	3
	8/15
	-5.5

	30
	53/15
	11
	2
	7/15
	-7

	29
	50/15
	10.5
	1
	6/15
	-8.5

	28
	47/15
	10
	0
	5/15
	-10


Table 4: Proposed quantization of the E-DPDCH power offset
4 Quantization for the E-DPCCH power offset

We think that the E-DPCCH power offset can have the same quantization as the HS-DPCCH. Hence, we propose Table 5. 
	Signalling values for E-DPCCH
	Quantized amplitude ratios for 
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	8
	30/15
	6

	7
	24/15
	4

	6
	19/15
	2

	5
	15/15
	0

	4
	12/15
	-2

	3
	9/15
	-4

	2
	8/15
	-6

	1
	6/15
	-8

	0
	5/15
	-10


Table 5: Proposed quantization of the E-DPCCH power offset

5 Conclusion

We propose to agree on the CR for TS 25.213 contained in [1] to implement the E-DPDCH/E-DPCCH power offset quantization as proposed in Sections 3 and 4. 
Reference

[1] R1-050305, “25.213CR074(Rel-6,F) on power offset values for E-DPDCH/E-DPCCH”, Samsung, RAN WG1#40bis

Contact person:
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Annex. Simulation assumptions
Table A.1: General simulation assumptions
	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Propagation Channel
	PedB 3kmph

	Channel Estimation (CE)
	Real CE (DPCCH 6 pilot bits)

	Receiver
	RAKE: number of fingers/antenna = number of taps in propagation model. A-priori knowledge of channel tap placement (delay)

	Outer loop power control
	Off

	Inner loop power control 
	On

	Inner loop power control step size
	1dB

	Inner loop power control delay and error rate
	1 slot, 4%

	Channel code
	Turbo code 1/3

	Turbo decoder
	Max Log MAP, 8 iterations

	Number of Rx. antennas
	2

	Channel oversampling
	1 sample/chip

	RAB configuration
	Without DCCH

	Modulation
	As MCS table

	TTI
	2 ms & 10 ms

	Rate matching
	As in TS 25.212 section 4.8.4.3

	Number of HARQ processes
	8 for 2 ms TTI and

4 for 10 ms TTI

	RV sequence
	As in TS 25.212 section 4.9.2.2, however the RV for the 4th or later transmissions is not based on TTIN. For code rate <= 0.5, use { 0, 2, 0, 2, 0, 2, 0, 2}; For code rate > 0.5, use { 0, 3, 2, 1 }

	Code mapping
	As in TS 25.213

	ACK/NACK signalling error
	No error
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