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1 Introduction
There are mainly two approaches to configure the gain factors for E-DPDCH. One is to signal gain factors for all the E-TFs explicitly [2]. The benefit for this approach is that optimal performance can be achieved while large amount of RRC signalling is required. Another approach is to calculate E-DPDCH gain factor with respect to the gain factor of the reference E-TF [1]. The benefit is the reduced signalling overhead. Hybrid schemes of above two are also possible, which is similar like R99 approach.
In this contribution, link level simulation is performed to investigate the performance of computed gain factor approach.
2 Simulation assumptions
Table 1: General simulation assumptions
	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Propagation Channel
	PB3 & VA30

	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
	Rel5 Rate matching

	Number of HARQ processes
	5 for 2 ms TTI and

3 for 10 ms TTI

	HARQ
	Incremental redundancy

	RV sequence
	For 2 ms TTI with maximum 4 transmissions: {0, 1, 2, 5}; 
For 2 ms TTI with maximum 2 transmissions and 10 ms TTI: {0, 1}

	ACK/NACK signalling error
	No error


Table 2: MCS table for 2 ms TTI
	Transport Block Size
	Number of coded bits
	SF
	Number of E-DPDCH(s)
	Number of physical channel bits
	Percentage (%) of repetition(+)/puncture(-)
	Initial code rate

	405
	1275
	4
	1
	1920
	50.6
	0.22

	540
	1680
	4
	1
	1920
	14.3
	0.29

	675
	2085
	4
	1
	1920
	-7.9
	0.36

	945
	2895
	4
	1
	1920
	-33.7
	0.50

	1215
	3705
	4
	2
	3840
	3.6
	0.32

	1755
	5325
	4
	2
	3840
	-27.9
	0.46

	2295
	6945
	4
	4
	7680
	10.6
	0.30

	2835
	8565
	4
	4
	7680
	-10.3
	0.37

	3375
	10185
	4
	4
	7680
	-24.6
	0.44

	3915
	11805
	4
	6
	11520
	-2.4
	0.34

	4455
	13425
	4
	6
	11520
	-14.2
	0.39

	4995
	15045
	4
	6
	11520
	-23.4
	0.43

	5535
	16680
	4
	6
	11520
	-30.9
	0.48

	6075
	18300
	4
	6
	11520
	-37.0
	0.53

	6615
	19920
	4
	6
	11520
	-42.2
	0.58

	7155
	21540
	4
	6
	11520
	-46.5
	0.62

	7695
	23160
	4
	6
	11520
	-50.3
	0.67

	8235
	24780
	4
	6
	11520
	-53.5
	0.72


Table 3: MCS table for 10 ms TTI

	Transport Block Size
	Number of coded bits
	SF
	Number of E-DPDCH(s)
	Number of physical channel bits
	Percentage (%) of repetition(+)/puncture(-)
	Initial code rate

	370
	1170
	32
	1
	1200
	2.6
	0.32

	706
	2178
	16
	1
	2400
	10.2
	0.30

	1042
	3186
	8
	1
	4800
	50.7
	0.22

	1714
	5202
	4
	1
	9600
	84.5
	0.18

	2722
	8226
	4
	1
	9600
	16.7
	0.29

	4066
	12258
	4
	2
	19200
	56.6
	0.21

	6082
	18318
	4
	2
	19200
	4.8
	0.32

	8098
	24366
	4
	2
	19200
	-21.2
	0.42

	10786
	32445
	4
	4
	38400
	18.4
	0.28

	13474
	40509
	4
	4
	38400
	-5.2
	0.35

	16162
	48588
	4
	4
	38400
	-21.0
	0.42

	18850
	56652
	4
	4
	38400
	-32.2
	0.49

	21202
	63720
	4
	6
	57600
	-9.6
	0.37


NOTE1: The approach for SF and number of PhCH selection as described in TR 25.808 section 9.1.6 is adopted. To simplify discussion, the usage of SF2 is not allowed in the simulation, i.e. if multi-code should be used, SF=4 is mandatory similar as R99. PLnon-max=0.65 and PLmax=0.46.
NOTE2: In this simulation, CRC size is 16 instead of 24 specified in TR 25.808. However, it is assumed that the simulation conclusions are not affected by the CRC size used.
3 Equation to compute gain factor
Following equation is used to compute gain factor according to the reference E-TF (this equation assumes that in case of multiple code transmission, all the codes have same SF, i.e. 4):
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The meaning of the notation in the above equation is as follows:
· 
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: E-DPDCH gain factor of the reference E-TF.
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: E-DPDCH gain factor of the j’th E-TF.
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: Number of code channels of the j’th E-TF.
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: Number of data bits of the j’th E-TF.

4 Simulation procedure
The criterion is that the “optimal” beta factor for one E-TF is that the residual BLER is the closest to that for the reference E-TF with the same SIRtarget (OLPC is off). In this sense, we can guarantee that difference E-TFs has similar quality under the same environment.
In current simulation, we select 0.01 residual BLER target (we choose 0.001 in addition for 2 ms PB3 channel with maximum 4 transmissions). However, due to the simulation approach used (no OLPC), we cannot get exactly the desired residual BLER target, therefore for reference E-TF (those with the smallest TBS), we choose the reference beta factor using the criterion that its residual BLER should be closest to desired residual BLER target.
The simulation procedure is as follows (with an example for 2 ms TTI PB3 channel with maximum 4 transmissions, desired residual BLER target is 0.01):

1. Select reference E-TF: TBS=405 in our simulation
2. Select one operating SIRtarget: Ec,pilot/Nt = -21 dB in our simulation (actually we use -21 dB for all the simulations in this document)
3. Choose one beta factor for the reference E-TF: we select beta=28 which corresponds to 0.0085 residual BLER (which is closest to 0.01). We denote that BLERref=0.0085.
4. For other E-TFs, simulation under the same conditions, i.e. OLPC is off and Ec,pilot/Nt = -21 dB, with various beta factors

a) The beta factor whose residual BLER is closest to BLERref is claimed as the “optimal” beta factor for that E-TF.

b) The detailed selection method is as follows:

For one specific E-TF, there should be two neighbouring beta factors: βn, and βn+1, with the corresponding residual BLER as BLERn and BLERn+1, which satisfies:

βn+1=βn+1, and BLERn>BLERref>BLERn+1 (we do not consider equal case since it’s then quite simple)




If BLERn/BLERref<BLERref/BLERn+1, we claim βn as the optimal gain factor; otherwise, βn+1 is selected.
5 Simulation results

The simulation results are summarized in Table 4 to Table 10 in Annex. 
From the simulation results we can see that:
1) For low to medium initial code rate (initial code rate < 0.6), the computed gain factor performs quite well. There are at most 0.55 dB power differences between “optimal” gain factor and computed gain factor.
2) For high initial code rate (initial code rate > 0.6, which refers to TBS 7155, 7695, and 8235 for 2 ms TTI in this simulation)

a) If the maximum number of transmissions is 4: the computed approach also performs well since HARQ already reduces the effective code rate near 1/3.
b) If the maximum number of transmissions is 2: the power difference of “optimal” gain factor and computed gain factor could be somehow large because more power offset is needed to compensate the coding gain loss for high initial code rate. 
In summary, based on computed approach, the gain factors based on calculation are quite close to the “optimal” gain factors (the largest difference is 1.0 dB in the simulation results, which occurs just once). The detailed equation could be refined in consideration of initial code rate and possibly maximum number of transmissions.
6 Conclusion
Link level simulation was performed in this contribution to investigate the performance of computed gain factor approach. Results show that computed gain factors are quite close to the “optimal” gain factors. Therefore we propose to agree on the computed gain factor approach. Refinement of detailed method could be discussed further.
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Annex Simulation results

NOTE: in the tables, column title “power difference” is calculated by
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, which denotes the power deviation of computed gain factor vs. optimal gain factor.
Table 4: 2 ms TTI PB3 channel with max 4 transmissions (residual BLER target = 0.01)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	405
	28
	0.00851
	Reference
	
	

	540
	32
	0.00769
	32
	0.00769
	0

	675
	35
	0.01452
	36
	0.00250
	0.24

	945
	42
	0.01024
	43
	0.00311
	0.20

	1215
	33
	0.01329
	34
	0.00234
	0.26

	1755
	40
	0.01010
	41
	0.00287
	0.21

	2295
	32
	0.01832
	33
	0.00280
	0.27

	2835
	36
	0.00438
	37
	0.00091
	0.24

	3375
	39
	0.01332
	40
	0.00288
	0.22

	3915
	34
	0.01149
	36
	0.00048
	0.50

	4455
	37
	0.00499
	38
	0.00134
	0.23

	4995
	40
	0.00506
	40
	0.00506
	0

	5535
	43
	0.00962
	42
	0.02692
	-0.20

	6075
	44
	0.01098
	44
	0.01098
	0

	6615
	46
	0.00988
	46
	0.00988
	0

	7155
	48
	0.00698
	48
	0.00698
	0

	7695
	50
	0.00625
	50
	0.00625
	0

	8235
	52
	0.00729
	52
	0.00729
	0


Table 5: 2 ms TTI PB3 channel with max 4 transmissions (residual BLER target = 0.001)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	405
	29
	0.00174
	Reference
	
	

	540
	33
	0.00174
	33
	0.00174
	0

	675
	36
	0.00250
	37
	0.00080
	0.24

	945
	43
	0.00311
	44
	0.00056
	0.20

	1215
	34
	0.00234
	36
	0.00013
	0.50

	1755
	41
	0.00287
	43
	0.00013
	0.41

	2295
	33
	0.00280
	35
	0.00019
	0.51

	2835
	37
	0.00091
	38
	0.00020
	0.23

	3375
	40
	0.00288
	42
	0.00013
	0.42

	3915
	35
	0.00277
	37
	0.00019
	0.48

	4455
	38
	0.00134
	39
	0.00046
	0.23

	4995
	41
	0.00130
	42
	0.00032
	0.21

	5535
	45
	0.00113
	44
	0.00273
	-0.20

	6075
	46
	0.00162
	46
	0.00162
	0

	6615
	48
	0.00121
	48
	0.00121
	0

	7155
	50
	0.00156
	50
	0.00156
	0

	7695
	52
	0.00111
	52
	0.00111
	0

	8235
	54
	0.00204
	53
	0.00340
	-0.16


Table 6: 2 ms TTI PB3 channel with max 2 transmissions (residual BLER target = 0.02)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	405
	40
	0.02117
	Reference
	
	

	540
	46
	0.01824
	46
	0.01824
	0

	675
	50
	0.02578
	52
	0.00574
	0.34

	945
	60
	0.02297
	61
	0.01289
	0.14

	1215
	48
	0.01684
	49
	0.00806
	0.18

	1755
	57
	0.02941
	59
	0.00810
	0.30

	2295
	47
	0.02196
	48
	0.01282
	0.18

	2835
	51
	0.01655
	53
	0.00380
	0.33

	3375
	56
	0.02422
	58
	0.00664
	0.30

	3915
	48
	0.02803
	51
	0.00232
	0.53

	4455
	52
	0.02702
	54
	0.00710
	0.33

	4995
	56
	0.02242
	57
	0.01168
	0.15

	5535
	60
	0.02630
	60
	0.02630
	0

	6075
	64
	0.02306
	63
	0.03840
	-0.14

	6615
	68
	0.02100
	66
	0.04306
	-0.26

	7155
	73
	0.01666
	69
	0.05400
	-0.49

	7695
	77
	0.01946
	71
	0.09714
	-0.70

	8235
	83
	0.02559
	74
	0.09090
	-1.00


Table 7: 2 ms TTI VA30 channel with max 4 transmissions (residual BLER target = 0.01)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	405
	28
	0.01164
	Reference
	
	

	540
	32
	0.01507
	32
	0.01507
	0

	675
	36
	0.00922
	36
	0.00922
	0

	945
	43
	0.01190
	43
	0.01190
	0

	1215
	34
	0.00685
	34
	0.00685
	0

	1755
	41
	0.00788
	41
	0.00788
	0

	2295
	32
	0.01604
	33
	0.00607
	0.27

	2835
	36
	0.00829
	37
	0.00388
	0.24

	3375
	40
	0.00767
	40
	0.00767
	0

	3915
	34
	0.01199
	36
	0.00213
	0.50

	4455
	37
	0.01020
	38
	0.00367
	0.23

	4995
	39
	0.01521
	40
	0.00534
	0.22

	5535
	42
	0.01593
	42
	0.01593
	0

	6075
	44
	0.01235
	44
	0.01235
	0

	6615
	46
	0.01200
	46
	0.01200
	0

	7155
	47
	0.01507
	48
	0.00858
	0.18

	7695
	49
	0.00995
	50
	0.00644
	0.18

	8235
	51
	0.00855
	52
	0.00550
	0.18


Table 8: 2 ms VA30 channel with max 2 transmissions (residual BLER target = 0.01)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	405
	43
	0.00918
	Reference
	
	

	540
	49
	0.00935
	50
	0.00664
	0.18

	675
	54
	0.00100
	56
	0.00548
	0.32

	945
	66
	0.00954
	66
	0.00954
	0

	1215
	51
	0.01155
	53
	0.00484
	0.33

	1755
	63
	0.00880
	63
	0.00880
	0

	2295
	50
	0.00818
	51
	0.00534
	0.17

	2835
	55
	0.00889
	57
	0.00582
	0.31

	3375
	61
	0.00925
	62
	0.00592
	0.14

	3915
	52
	0.01057
	55
	0.00306
	0.49

	4455
	57
	0.00766
	58
	0.00524
	0.15

	4995
	60
	0.00956
	62
	0.00458
	0.28

	5535
	65
	0.00912
	65
	0.00912
	0

	6075
	69
	0.00855
	68
	0.01188
	-0.13

	6615
	72
	0.00994
	71
	0.01312
	-0.12

	7155
	76
	0.00931
	74
	0.01557
	-0.23

	7695
	81
	0.00692
	77
	0.01577
	-0.44

	8235
	84
	0.00911
	79
	0.02222
	-0.53


Table 9: 10 ms TTI PB3 channel with max 2 transmissions (residual BLER target = 0.01)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	370
	17
	0.00348
	Reference
	
	

	706
	23
	0.00212
	23
	0.00212
	0

	1042
	28
	0.00132
	29
	0
	0.30

	1714
	35
	0.00140
	37
	0.00004
	0.48

	2722
	44
	0.00164
	46
	0.00020
	0.39

	4066
	38
	0.00168
	40
	0.00016
	0.45

	6082
	46
	0.00648
	49
	0.00020
	0.55

	8098
	54
	0.00208
	56
	0.00040
	0.32

	10786
	45
	0.00208
	46
	0.00092
	0.19

	13474
	49
	0.00188
	51
	0.00040
	0.35

	16162
	54
	0.00492
	56
	0.00104
	0.32

	18850
	59
	0.00544
	61
	0.00116
	0.29

	21202
	51
	0.00256
	53
	0.00064
	0.33


Table 10: 10 ms TTI VA30 channel with max 2 transmissions (residual BLER target = 0.01)

	TBS
	Optimal beta
	Residual BLER
	Computed beta
	Residual BLER
	 Power difference (dB)

	370
	16
	0.02778
	Reference
	
	

	706
	22
	0.01278
	22
	0.01278
	0

	1042
	26
	0.03485
	27
	0.00642
	0.33

	1714
	33
	0.02465
	34
	0.00702
	0.26

	2722
	42
	0.01642
	43
	0.00531
	0.20

	4066
	36
	0.02458
	38
	0.00164
	0.47

	6082
	44
	0.03329
	46
	0.00411
	0.39

	8098
	52
	0.01947
	53
	0.00843
	0.17

	10786
	42
	0.02434
	43
	0.00516
	0.20

	13474
	47
	0.01702
	48
	0.00508
	0.18

	16162
	52
	0.02715
	53
	0.01095
	0.17

	18850
	57
	0.02063
	57
	0.02063
	0

	21202
	48
	0.03139
	49
	0.01131
	0.18
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