3GPP TSG-RAN WG1 Meeting #40




           Tdoc R1-050059
Scottsdale, AZ, USA, February 14 – 18, 2005

Agenda item:
9.6.2 

Source: 
Samsung
Title: 
PLnon-max and PLmax
Document for:
Discussion and Decision
1.  Introduction

In current Rel-6 TS 25.212, section 4.8.4.1 describes how to determine SF and number of PhCHs needed for E-DPDCH transmission with using two parameters PLnon-max and PLmax. It is not yet completely decided how to set values for those two parameters. 
In this contribution, we discuss on setting of PLnon-max and PLmax values and propose a CR to TS 25.212 to conclude on this issue. We also propose to communicate with RAN WG2/3 to ask them to define the required higher layer signalling support.
2. Discussion
The algorithm of TS 25.212 section 4.8.4.1 is copied below for convenience.

-------------------- Start copy ------------------------ 

4.8.4.1
Determination of SF and number of PhCHs needed

The maximum amount of puncturing that can be applied is
· 1-PLnon-max if the number of code channels is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN.

· 1-PLmax if the number of code channels equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN.

The number of available bits per TTI of one E-DPDCH for all possible spreading factors is denoted by N64, N32, N16, N8, N4 and N2, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on all PhCHs, Ne,data, then are {N64, N32, N16, N8, N4,  2(N4, 2(N2, 2(N2+2(N4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {N64, N32, N16, N8, N4, 2(N4, 2(N2, 2(N2+2(N4}.

The total number of bits in a TTI before rate matching with transport format j is Ne,j. The total number of bits available for the E‑DCH transmission per TTI with transport format j, Ne,data,j, is determined by executing the following algorithm:
SET1 = { Ne,data in SET0 such that Ne,data – Ne,j is non negative }

If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then
Ne,data,j = min SET1
Else
SET2 = { Ne,data in SET0 such that Ne,data – PLnon-max × Ne,j is non negative }

If SET2 is not empty then

Sort SET2 in ascending order

Ne,data = min SET2
While Ne,data is not the max of SET2 and the follower of Ne,data requires no additional E-DPDCH do

Ne,data = follower of Ne,data in SET2
End while

Ne,data,j = N,e,data
Else

Ne,data,j = max SET0 provided that Ne,data,j - PLmax × Ne,j is non negative

End if

End if

--------------------- End copy ------------------------ 

For discussions below, it would be worth noting that possible values of PL, which is used in determining SF and the number of codes required for DCH transmission, are 0.4 to 1.0 with step size of 0.04 (i.e., 16 values) according to TS 25.331.
2.1. On PLmax
In the algorithm, PLmax is related to the maximum supportable coding rate for initial transmission. Table 1 below gives some examples of possible peak rates for 2ms TTI that can be achieved according to PLmax value. 
Table 1: Examples of peak rate for 2ms TTI
	Cases
	PLmax
	Coding rate
	Peak rate (Mbps)

	1
	0.50
	0.67
	3.83

	2
	0.45
	0.74
	4.25

	3
	0.40
	0.83
	4.79

	4
	0.35
	0.95
	5.47

	5
	0.44
	0.76
	4.35


Considering the discussions in RAN WG1 so far, pursuing very high data rate (equivalently very high coding rate) would not be suggested. For example, the simulation results of [1] show that having higher coding rate than 0.75 does not provide additional gain in link throughput. Note that Case 2 in Table 1 provides peak rate of 4.25 Mbps with coding rate of 0.74. Another value 0.44 provides coding rate of 0.76 and slightly higher peak rate of 4.35 Mbps. 

We recommend defining PLmax as 0.44 because it is one of values that are already supported in case of DCH and there should be no practical difference between two coding rate values, i.e. 0.75 and 0.76. 
Recommendation:

PLmax value is defined as 0.44 in TS 25.212.
2.2. On PLnon-max
In the algorithm, PLnon-max determines combination of SF and the number of codes that are used for transmitting E-DCH with a certain data rate. This means that different PLnon-max results in different combination. An example is shown in Table 2. 
Table 2: Combination of SF and number of codes depending on PLnon-max
	
	PLnon-max = 0.8 (corresponding coding rate = 0.42)
	PLnon-max = 0.48 (corresponding coding rate = 0.69)

	E-TFI
	TB size
	Number of coded bits
	SF
	# of E-DPDCH's
	# of physical channel bits
	Percentage (%) of repetition(+)/
puncturing(-)
	SF
	# of E-DPDCH's
	# of physical channel bits
	Percentage (%) of repetition(+)/
puncturing(-)

	0
	35
	189
	32
	1
	240
	27.0
	32
	1
	240
	27.0

	1
	124
	456
	16
	1
	480
	5.3
	16
	1
	480
	5.3

	2
	128
	468
	16
	1
	480
	2.6
	16
	1
	480
	2.6

	3
	132
	480
	16
	1
	480
	0.0
	16
	1
	480
	0.0

	4
	136
	492
	8
	1
	960
	95.1
	8
	1
	960
	95.1

	5
	141
	507
	8
	1
	960
	89.3
	8
	1
	960
	89.3

	6
	146
	522
	8
	1
	960
	83.9
	8
	1
	960
	83.9

	7
	151
	537
	8
	1
	960
	78.8
	8
	1
	960
	78.8

	8
	156
	552
	8
	1
	960
	73.9
	8
	1
	960
	73.9

	9
	161
	567
	8
	1
	960
	69.3
	8
	1
	960
	69.3

	10
	166
	582
	8
	1
	960
	64.9
	8
	1
	960
	64.9

	11
	172
	600
	8
	1
	960
	60.0
	8
	1
	960
	60.0

	12
	178
	618
	8
	1
	960
	55.3
	8
	1
	960
	55.3

	13
	184
	636
	8
	1
	960
	50.9
	8
	1
	960
	50.9

	14
	190
	654
	8
	1
	960
	46.8
	8
	1
	960
	46.8

	15
	196
	672
	8
	1
	960
	42.9
	8
	1
	960
	42.9

	16
	203
	693
	8
	1
	960
	38.5
	8
	1
	960
	38.5

	17
	210
	714
	8
	1
	960
	34.5
	8
	1
	960
	34.5

	18
	217
	735
	8
	1
	960
	30.6
	8
	1
	960
	30.6

	19
	224
	756
	8
	1
	960
	27.0
	8
	1
	960
	27.0

	20
	232
	780
	8
	1
	960
	23.1
	8
	1
	960
	23.1

	21
	240
	804
	8
	1
	960
	19.4
	8
	1
	960
	19.4

	22
	248
	828
	8
	1
	960
	15.9
	8
	1
	960
	15.9

	23
	256
	852
	8
	1
	960
	12.7
	8
	1
	960
	12.7

	24
	265
	879
	8
	1
	960
	9.2
	8
	1
	960
	9.2

	25
	274
	906
	8
	1
	960
	6.0
	8
	1
	960
	6.0

	26
	283
	933
	8
	1
	960
	2.9
	8
	1
	960
	2.9

	27
	292
	960
	8
	1
	960
	0.0
	8
	1
	960
	0.0

	28
	302
	990
	4
	1
	1920
	93.9
	4
	1
	1920
	93.9

	29
	312
	1020
	4
	1
	1920
	88.2
	4
	1
	1920
	88.2

	30
	323
	1053
	4
	1
	1920
	82.3
	4
	1
	1920
	82.3

	31
	334
	1086
	4
	1
	1920
	76.8
	4
	1
	1920
	76.8

	32
	345
	1119
	4
	1
	1920
	71.6
	4
	1
	1920
	71.6

	33
	357
	1155
	4
	1
	1920
	66.2
	4
	1
	1920
	66.2

	34
	369
	1191
	4
	1
	1920
	61.2
	4
	1
	1920
	61.2

	35
	381
	1227
	4
	1
	1920
	56.5
	4
	1
	1920
	56.5

	36
	394
	1266
	4
	1
	1920
	51.7
	4
	1
	1920
	51.7

	37
	407
	1305
	4
	1
	1920
	47.1
	4
	1
	1920
	47.1

	38
	421
	1347
	4
	1
	1920
	42.5
	4
	1
	1920
	42.5

	39
	435
	1389
	4
	1
	1920
	38.2
	4
	1
	1920
	38.2

	40
	450
	1434
	4
	1
	1920
	33.9
	4
	1
	1920
	33.9

	41
	465
	1479
	4
	1
	1920
	29.8
	4
	1
	1920
	29.8

	42
	480
	1524
	4
	1
	1920
	26.0
	4
	1
	1920
	26.0

	43
	497
	1575
	4
	1
	1920
	21.9
	4
	1
	1920
	21.9

	44
	513
	1623
	4
	1
	1920
	18.3
	4
	1
	1920
	18.3

	45
	531
	1677
	4
	1
	1920
	14.5
	4
	1
	1920
	14.5

	46
	548
	1728
	4
	1
	1920
	11.1
	4
	1
	1920
	11.1

	47
	567
	1785
	4
	1
	1920
	7.6
	4
	1
	1920
	7.6

	48
	586
	1842
	4
	1
	1920
	4.2
	4
	1
	1920
	4.2

	49
	606
	1902
	4
	1
	1920
	0.9
	4
	1
	1920
	0.9

	50
	626
	1962
	4
	1
	1920
	-2.1
	4
	1
	1920
	-2.1

	51
	647
	2025
	4
	1
	1920
	-5.2
	4
	1
	1920
	-5.2

	52
	669
	2091
	4
	1
	1920
	-8.2
	4
	1
	1920
	-8.2

	53
	691
	2157
	4
	1
	1920
	-11.0
	4
	1
	1920
	-11.0

	54
	715
	2229
	4
	1
	1920
	-13.9
	4
	1
	1920
	-13.9

	55
	739
	2301
	4
	1
	1920
	-16.6
	4
	1
	1920
	-16.6

	56
	763
	2373
	4
	1
	1920
	-19.1
	4
	1
	1920
	-19.1

	57
	789
	2451
	4
	2
	3840
	56.7
	4
	1
	1920
	-21.7

	58
	816
	2532
	4
	2
	3840
	51.7
	4
	1
	1920
	-24.2

	59
	843
	2613
	4
	2
	3840
	47.0
	4
	1
	1920
	-26.5

	60
	871
	2697
	4
	2
	3840
	42.4
	4
	1
	1920
	-28.8

	61
	901
	2787
	4
	2
	3840
	37.8
	4
	1
	1920
	-31.1

	62
	931
	2877
	4
	2
	3840
	33.5
	4
	1
	1920
	-33.3

	63
	962
	2970
	4
	2
	3840
	29.3
	4
	1
	1920
	-35.4

	64
	995
	3069
	4
	2
	3840
	25.1
	4
	1
	1920
	-37.4

	65
	1028
	3168
	4
	2
	3840
	21.2
	4
	1
	1920
	-39.4

	66
	1063
	3273
	4
	2
	3840
	17.3
	4
	1
	1920
	-41.3

	67
	1098
	3378
	4
	2
	3840
	13.7
	4
	1
	1920
	-43.2

	68
	1135
	3489
	4
	2
	3840
	10.1
	4
	1
	1920
	-45.0

	69
	1174
	3606
	4
	2
	3840
	6.5
	4
	1
	1920
	-46.8

	70
	1213
	3723
	4
	2
	3840
	3.1
	4
	1
	1920
	-48.4

	71
	1254
	3846
	2
	2
	7680
	99.7
	4
	1
	1920
	-50.1

	72
	1296
	3972
	2
	2
	7680
	93.4
	4
	1
	1920
	-51.7

	73
	1340
	4104
	2
	2
	7680
	87.1
	2
	2
	7680
	87.1

	74
	1385
	4239
	2
	2
	7680
	81.2
	2
	2
	7680
	81.2

	75
	1431
	4377
	2
	2
	7680
	75.5
	2
	2
	7680
	75.5

	76
	1479
	4521
	2
	2
	7680
	69.9
	2
	2
	7680
	69.9

	77
	1529
	4671
	2
	2
	7680
	64.4
	2
	2
	7680
	64.4

	78
	1580
	4824
	2
	2
	7680
	59.2
	2
	2
	7680
	59.2

	79
	1634
	4986
	2
	2
	7680
	54.0
	2
	2
	7680
	54.0

	80
	1689
	5151
	2
	2
	7680
	49.1
	2
	2
	7680
	49.1

	81
	1745
	5319
	2
	2
	7680
	44.4
	2
	2
	7680
	44.4

	82
	1804
	5496
	2
	2
	7680
	39.7
	2
	2
	7680
	39.7

	83
	1865
	5679
	2
	2
	7680
	35.2
	2
	2
	7680
	35.2

	84
	1927
	5865
	2
	2
	7680
	30.9
	2
	2
	7680
	30.9

	85
	1992
	6060
	2
	2
	7680
	26.7
	2
	2
	7680
	26.7

	86
	2059
	6261
	2
	2
	7680
	22.7
	2
	2
	7680
	22.7

	87
	2128
	6468
	2
	2
	7680
	18.7
	2
	2
	7680
	18.7

	88
	2200
	6684
	2
	2
	7680
	14.9
	2
	2
	7680
	14.9

	89
	2274
	6906
	2
	2
	7680
	11.2
	2
	2
	7680
	11.2

	90
	2350
	7134
	2
	2
	7680
	7.7
	2
	2
	7680
	7.7

	91
	2429
	7371
	2
	2
	7680
	4.2
	2
	2
	7680
	4.2

	92
	2511
	7617
	2
	2
	7680
	0.8
	2
	2
	7680
	0.8

	93
	2595
	7869
	2
	2
	7680
	-2.4
	2
	2
	7680
	-2.4

	94
	2683
	8133
	2
	2
	7680
	-5.6
	2
	2
	7680
	-5.6

	95
	2773
	8403
	2
	2
	7680
	-8.6
	2
	2
	7680
	-8.6

	96
	2866
	8682
	2
	2
	7680
	-11.5
	2
	2
	7680
	-11.5

	97
	2962
	8970
	2
	2
	7680
	-14.4
	2
	2
	7680
	-14.4

	98
	3062
	9270
	2
	2
	7680
	-17.2
	2
	2
	7680
	-17.2

	99
	3165
	9579
	2
	2
	7680
	-19.8
	2
	2
	7680
	-19.8

	100
	3271
	9897
	2,4
	2xSF2+2xSF4
	11520
	16.4
	2
	2
	7680
	-22.4

	101
	3381
	10227
	2,4
	2xSF2+2xSF4
	11520
	12.6
	2
	2
	7680
	-24.9

	102
	3495
	10569
	2,4
	2xSF2+2xSF4
	11520
	9.0
	2
	2
	7680
	-27.3

	103
	3612
	10920
	2,4
	2xSF2+2xSF4
	11520
	5.5
	2
	2
	7680
	-29.7

	104
	3734
	11286
	2,4
	2xSF2+2xSF4
	11520
	2.1
	2
	2
	7680
	-32.0

	105
	3859
	11661
	2,4
	2xSF2+2xSF4
	11520
	-1.2
	2
	2
	7680
	-34.1

	106
	3989
	12051
	2,4
	2xSF2+2xSF4
	11520
	-4.4
	2
	2
	7680
	-36.3

	107
	4123
	12453
	2,4
	2xSF2+2xSF4
	11520
	-7.5
	2
	2
	7680
	-38.3

	108
	4262
	12870
	2,4
	2xSF2+2xSF4
	11520
	-10.5
	2
	2
	7680
	-40.3

	109
	4405
	13299
	2,4
	2xSF2+2xSF4
	11520
	-13.4
	2
	2
	7680
	-42.3

	110
	4553
	13743
	2,4
	2xSF2+2xSF4
	11520
	-16.2
	2
	2
	7680
	-44.1

	111
	4706
	14202
	2,4
	2xSF2+2xSF4
	11520
	-18.9
	2
	2
	7680
	-45.9

	112
	4864
	14676
	2,4
	2xSF2+2xSF4
	11520
	-21.5
	2
	2
	7680
	-47.7

	113
	5028
	15168
	2,4
	2xSF2+2xSF4
	11520
	-24.1
	2
	2
	7680
	-49.4

	114
	5197
	15675
	2,4
	2xSF2+2xSF4
	11520
	-26.5
	2
	2
	7680
	-51.0

	115
	5371
	16197
	2,4
	2xSF2+2xSF4
	11520
	-28.9
	2,4
	2xSF2+2xSF4
	11520
	-28.9

	116
	5552
	16740
	2,4
	2xSF2+2xSF4
	11520
	-31.2
	2,4
	2xSF2+2xSF4
	11520
	-31.2

	117
	5739
	17301
	2,4
	2xSF2+2xSF4
	11520
	-33.4
	2,4
	2xSF2+2xSF4
	11520
	-33.4

	118
	5932
	17880
	2,4
	2xSF2+2xSF4
	11520
	-35.6
	2,4
	2xSF2+2xSF4
	11520
	-35.6

	119
	6131
	18477
	2,4
	2xSF2+2xSF4
	11520
	-37.7
	2,4
	2xSF2+2xSF4
	11520
	-37.7

	120
	6337
	19095
	2,4
	2xSF2+2xSF4
	11520
	-39.7
	2,4
	2xSF2+2xSF4
	11520
	-39.7

	121
	6550
	19734
	2,4
	2xSF2+2xSF4
	11520
	-41.6
	2,4
	2xSF2+2xSF4
	11520
	-41.6

	122
	6770
	20394
	2,4
	2xSF2+2xSF4
	11520
	-43.5
	2,4
	2xSF2+2xSF4
	11520
	-43.5

	123
	6998
	21078
	2,4
	2xSF2+2xSF4
	11520
	-45.3
	2,4
	2xSF2+2xSF4
	11520
	-45.3

	124
	7233
	21783
	2,4
	2xSF2+2xSF4
	11520
	-47.1
	2,4
	2xSF2+2xSF4
	11520
	-47.1

	125
	7476
	22512
	2,4
	2xSF2+2xSF4
	11520
	-48.8
	2,4
	2xSF2+2xSF4
	11520
	-48.8

	126
	7727
	23265
	2,4
	2xSF2+2xSF4
	11520
	-50.5
	2,4
	2xSF2+2xSF4
	11520
	-50.5

	127
	7987
	24045
	2,4
	2xSF2+2xSF4
	11520
	-52.1
	2,4
	2xSF2+2xSF4
	11520
	-52.1


From table 2, it can be seen that having a small value for PLnon-max can reduce the number of code channels required to provide a certain data rate. This can be helpful when the Node B should accommodate many UEs transmitting low data rate with limited Node B receiver hardware resource. 
On the other hand, having large PLnon-max value would be helpful in reducing the required power because of avoiding high initial code rate while it demands more Node B receiver hardware resource. Hence, large PLnon-max value would be helpful for providing high rate for limited number of UEs.

Therefore, it would be beneficial to allow the network to configure PLnon-max value depending on its expectation. It is noted that PLnon-max should be configured in semi-static way, i.e., the configuration should be decided by RNC and informed to Node B and UE. 

Regarding the range and the resolution of PLnon-max value, we could refer to possible configuration of PL for DCH. Among possible values, we see no benefit of including 0.4 as a possible value. Therefore, having 0.44 to 1.0 with step size of 0.04 would be a reasonable choice.
Recommendation:

Set of possible values of PLnon-max is 0.44 to 1.0 with step size of 0.04. PLnon-max value is configured by RNC and is informed to Node B and UE.

3. Conclusion

We propose 
· to agree on the attached CR for TS 25.212 section 4.8.4.1, which defines PLmax value as 0.44.

· to communicate (e.g. via LS) with RAN WG2/3 to ask for them to define the set of possible values of PLnon-max as 0.44 to 1.0 with step size of 0.04 and the RRC/Iub signalling required to inform UE/Node B about the configured PLnon-max value.
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4.8.4.1
Determination of SF and number of PhCHs needed

The maximum amount of puncturing that can be applied is
· 1-PLnon-max if the number of code channels is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN.

· 1-PLmax if the number of code channels equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN.

The number of available bits per TTI of one E-DPDCH for all possible spreading factors is denoted by N64, N32, N16, N8, N4 and N2, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on all PhCHs, Ne,data, then are {N64, N32, N16, N8, N4,  2(N4, 2(N2, 2(N2+2(N4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {N64, N32, N16, N8, N4, 2(N4, 2(N2, 2(N2+2(N4}.

The total number of bits in a TTI before rate matching with transport format j is Ne,j. The total number of bits available for the E‑DCH transmission per TTI with transport format j, Ne,data,j, is determined by executing the following algorithm, where PLnon-max is signalled from higher layers and PLmax is equal to 0.44:
SET1 = { Ne,data in SET0 such that Ne,data – Ne,j is non negative }

If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then
Ne,data,j = min SET1
Else
SET2 = { Ne,data in SET0 such that Ne,data – PLnon-max × Ne,j is non negative }

If SET2 is not empty then

Sort SET2 in ascending order

Ne,data = min SET2
While Ne,data is not the max of SET2 and the follower of Ne,data requires no additional E-DPDCH do

Ne,data = follower of Ne,data in SET2
End while

Ne,data,j = N,e,data
Else

Ne,data,j = max SET0 provided that Ne,data,j - PLmax × Ne,j is non negative

End if

End if

4.8.4.2
HARQ bit separation
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