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1. Introduction

This paper compare number of alternatives for E-TFCS configuration. 

For comparison, it starts from HSDPA TB size table (Section 2.1). It is clarified that we have in average 2.00 % maximum padding ratio in HSDPA.

Then followings are analyzed

· 7 bit logarithmic table (Section 2.2)

· 7 bit logarithmic table with configured values for lowest ETFCs (Section 2.3)

· CTFC approach: configured per connection. (Section 2.4)


2. Discussion
2.1 HSDPA TB size table

Table 1 shows index and TB size that are directly captured from 25.321. 

To show the performance, step size and padding ratio column are added.

Padding ratio is the ratio between the step size in the same row and the TB size in the immediate upper row, which represents the maximum padding ratio. 

<Table 1>
	Index
	TB Size
	Step Size
	Padding
	Index
	TB Size
	Step Size
	Padding

	1
	137
	
	
	129
	2981
	53
	1.74%

	2
	149
	12
	7.38%
	130
	3035
	54
	1.75%

	3
	161
	12
	6.83%
	131
	3090
	55
	1.75%

	4
	173
	12
	6.36%
	132
	3145
	55
	1.72%

	5
	185
	12
	5.95%
	133
	3202
	57
	1.75%

	6
	197
	12
	5.58%
	134
	3260
	58
	1.75%

	7
	209
	12
	5.26%
	135
	3319
	59
	1.75%

	8
	221
	12
	4.98%
	136
	3379
	60
	1.75%

	9
	233
	12
	4.72%
	137
	3440
	61
	1.74%

	10
	245
	12
	4.49%
	138
	3502
	62
	1.74%

	11
	257
	12
	4.28%
	139
	3565
	63
	1.74%

	12
	269
	12
	4.09%
	140
	3630
	65
	1.76%

	13
	281
	12
	3.91%
	141
	3695
	65
	1.76%

	14
	293
	12
	3.75%
	142
	3762
	67
	1.78%

	15
	305
	12
	3.61%
	143
	3830
	68
	1.78%

	16
	317
	12
	3.47%
	144
	3899
	69
	1.77%

	17
	329
	12
	3.34%
	145
	3970
	71
	1.79%

	18
	341
	12
	3.23%
	146
	4042
	72
	1.78%

	19
	353
	12
	3.12%
	147
	4115
	73
	1.77%

	20
	365
	12
	3.01%
	148
	4189
	74
	1.77%

	21
	377
	12
	2.92%
	149
	4265
	76
	1.78%

	22
	389
	12
	2.83%
	150
	4342
	77
	1.77%

	23
	401
	12
	2.74%
	151
	4420
	78
	1.76%

	24
	413
	12
	2.66%
	152
	4500
	80
	1.78%

	25
	425
	12
	2.59%
	153
	4581
	81
	1.77%

	26
	437
	12
	2.52%
	154
	4664
	83
	1.78%

	27
	449
	12
	2.45%
	155
	4748
	84
	1.77%

	28
	461
	12
	2.39%
	156
	4834
	86
	1.78%

	29
	473
	12
	2.33%
	157
	4921
	87
	1.77%

	30
	485
	12
	2.27%
	158
	5010
	89
	1.78%

	31
	497
	12
	2.21%
	159
	5101
	91
	1.78%

	32
	509
	12
	2.16%
	160
	5193
	92
	1.77%

	33
	521
	12
	2.11%
	161
	5287
	94
	1.78%

	34
	533
	12
	2.06%
	162
	5382
	95
	1.77%

	35
	545
	12
	2.02%
	163
	5480
	98
	1.79%

	36
	557
	12
	1.97%
	164
	5579
	99
	1.77%

	37
	569
	12
	1.93%
	165
	5680
	101
	1.78%

	38
	581
	12
	1.89%
	166
	5782
	102
	1.76%

	39
	593
	12
	1.85%
	167
	5887
	105
	1.78%

	40
	605
	12
	1.82%
	168
	5993
	106
	1.77%

	41
	616
	11
	1.62%
	169
	6101
	108
	1.77%

	42
	627
	11
	1.59%
	170
	6211
	110
	1.77%

	43
	639
	12
	1.72%
	171
	6324
	113
	1.79%

	44
	650
	11
	1.54%
	172
	6438
	114
	1.77%

	45
	662
	12
	1.66%
	173
	6554
	116
	1.77%

	46
	674
	12
	1.63%
	174
	6673
	119
	1.78%

	47
	686
	12
	1.60%
	175
	6793
	120
	1.77%

	48
	699
	13
	1.72%
	176
	6916
	123
	1.78%

	49
	711
	12
	1.55%
	177
	7041
	125
	1.78%

	50
	724
	13
	1.66%
	178
	7168
	127
	1.77%

	51
	737
	13
	1.63%
	179
	7298
	130
	1.78%

	52
	751
	14
	1.73%
	180
	7430
	132
	1.78%

	53
	764
	13
	1.57%
	181
	7564
	134
	1.77%

	54
	778
	14
	1.67%
	182
	7700
	136
	1.77%

	55
	792
	14
	1.64%
	183
	7840
	140
	1.79%

	56
	806
	14
	1.61%
	184
	7981
	141
	1.77%

	57
	821
	15
	1.71%
	185
	8125
	144
	1.77%

	58
	836
	15
	1.67%
	186
	8272
	147
	1.78%

	59
	851
	15
	1.65%
	187
	8422
	150
	1.78%

	60
	866
	15
	1.62%
	188
	8574
	152
	1.77%

	61
	882
	16
	1.70%
	189
	8729
	155
	1.78%

	62
	898
	16
	1.67%
	190
	8886
	157
	1.77%

	63
	914
	16
	1.64%
	191
	9047
	161
	1.78%

	64
	931
	17
	1.72%
	192
	9210
	163
	1.77%

	65
	947
	16
	1.58%
	193
	9377
	167
	1.78%

	66
	964
	17
	1.66%
	194
	9546
	169
	1.77%

	67
	982
	18
	1.73%
	195
	9719
	173
	1.78%

	68
	1000
	18
	1.70%
	196
	9894
	175
	1.77%

	69
	1018
	18
	1.67%
	197
	10073
	179
	1.78%

	70
	1036
	18
	1.64%
	198
	10255
	182
	1.77%

	71
	1055
	19
	1.71%
	199
	10440
	185
	1.77%

	72
	1074
	19
	1.68%
	200
	10629
	189
	1.78%

	73
	1093
	19
	1.65%
	201
	10821
	192
	1.77%

	74
	1113
	20
	1.71%
	202
	11017
	196
	1.78%

	75
	1133
	20
	1.68%
	203
	11216
	199
	1.77%

	76
	1154
	21
	1.73%
	204
	11418
	202
	1.77%

	77
	1175
	21
	1.70%
	205
	11625
	207
	1.78%

	78
	1196
	21
	1.67%
	206
	11835
	210
	1.77%

	79
	1217
	21
	1.64%
	207
	12048
	213
	1.77%

	80
	1239
	22
	1.69%
	208
	12266
	218
	1.78%

	81
	1262
	23
	1.74%
	209
	12488
	222
	1.78%

	82
	1285
	23
	1.71%
	210
	12713
	225
	1.77%

	83
	1308
	23
	1.68%
	211
	12943
	230
	1.78%

	84
	1331
	23
	1.65%
	212
	13177
	234
	1.78%

	85
	1356
	25
	1.77%
	213
	13415
	238
	1.77%

	86
	1380
	24
	1.67%
	214
	13657
	242
	1.77%

	87
	1405
	25
	1.71%
	215
	13904
	247
	1.78%

	88
	1430
	25
	1.68%
	216
	14155
	251
	1.77%

	89
	1456
	26
	1.72%
	217
	14411
	256
	1.78%

	90
	1483
	27
	1.75%
	218
	14671
	260
	1.77%

	91
	1509
	26
	1.66%
	219
	14936
	265
	1.77%

	92
	1537
	28
	1.76%
	220
	15206
	270
	1.78%

	93
	1564
	27
	1.66%
	221
	15481
	275
	1.78%

	94
	1593
	29
	1.76%
	222
	15761
	280
	1.78%

	95
	1621
	28
	1.67%
	223
	16045
	284
	1.77%

	96
	1651
	30
	1.76%
	224
	16335
	290
	1.78%

	97
	1681
	30
	1.73%
	225
	16630
	295
	1.77%

	98
	1711
	30
	1.69%
	226
	16931
	301
	1.78%

	99
	1742
	31
	1.72%
	227
	17237
	306
	1.78%

	100
	1773
	31
	1.69%
	228
	17548
	311
	1.77%

	101
	1805
	32
	1.72%
	229
	17865
	317
	1.77%

	102
	1838
	33
	1.74%
	230
	18188
	323
	1.78%

	103
	1871
	33
	1.71%
	231
	18517
	329
	1.78%

	104
	1905
	34
	1.73%
	232
	18851
	334
	1.77%

	105
	1939
	34
	1.70%
	233
	19192
	341
	1.78%

	106
	1974
	35
	1.72%
	234
	19538
	346
	1.77%

	107
	2010
	36
	1.74%
	235
	19891
	353
	1.77%

	108
	2046
	36
	1.71%
	236
	20251
	360
	1.78%

	109
	2083
	37
	1.73%
	237
	20617
	366
	1.78%

	110
	2121
	38
	1.74%
	238
	20989
	372
	1.77%

	111
	2159
	38
	1.71%
	239
	21368
	379
	1.77%

	112
	2198
	39
	1.73%
	240
	21754
	386
	1.77%

	113
	2238
	40
	1.74%
	241
	22147
	393
	1.77%

	114
	2279
	41
	1.76%
	242
	22548
	401
	1.78%

	115
	2320
	41
	1.72%
	243
	22955
	407
	1.77%

	116
	2362
	42
	1.74%
	244
	23370
	415
	1.78%

	117
	2404
	42
	1.71%
	245
	23792
	422
	1.77%

	118
	2448
	44
	1.76%
	246
	24222
	430
	1.78%

	119
	2492
	44
	1.73%
	247
	24659
	437
	1.77%

	120
	2537
	45
	1.73%
	248
	25105
	446
	1.78%

	121
	2583
	46
	1.74%
	249
	25558
	453
	1.77%

	122
	2630
	47
	1.75%
	250
	26020
	462
	1.78%

	123
	2677
	47
	1.72%
	251
	26490
	470
	1.77%

	124
	2726
	49
	1.76%
	252
	26969
	479
	1.78%

	125
	2775
	49
	1.73%
	253
	27456
	487
	1.77%

	126
	2825
	50
	1.73%
	254
	27952
	496
	1.77%

	127
	2876
	51
	1.74%
	
	
	
	

	128
	2928
	52
	1.74%
	
	
	
	

	Average maximum padding ratio
	2.00%


In HSDPA we achieves average maximum padding ratio of 2.00 % with 254 code points, which corresponds to 1.00 % average padding ratio.  

We may use this value as a reference in evaluating alternatives below.
2.2  1st Alternative: 7 bit logarithmic table
This alternative is the simplest one and basically the same one with what we have in HSDPA.

Transport block sizes are configured in logarithmic manner, which can be calculated from a given index. 

The first transport block size (E-TFC 0 = 35 bit) is reserved for the initial rate request.  

All other transport block sizes are set according to the following formula;
TB size = FLOOR{starting point * power[seed value,(E-TFCI -1)]}  

Starting point = 124

Seed valuet = 2125/2041
Starting point of 124 is chosen to cover the smallest VoIP packet (= 112 bit), and seed value is chosen to cover 20000 bit with 127 code points.

Table 2 shows the E-TFCS configuration and maximum padding ratio.

<Table 2>
	E-TFI
	TB size
	step size
	Padding
	E-TFI
	TB size
	step size
	Padding

	0
	50
	
	
	64
	1573
	62
	3.88%

	1
	124
	
	
	65
	1638
	65
	3.91%

	2
	129
	5
	3.10%
	66
	1705
	67
	3.87%

	3
	134
	5
	2.99%
	67
	1776
	71
	3.94%

	4
	139
	5
	2.88%
	68
	1849
	73
	3.89%

	5
	145
	6
	3.45%
	69
	1925
	76
	3.90%

	6
	151
	6
	3.31%
	70
	2004
	79
	3.89%

	7
	157
	6
	3.18%
	71
	2087
	83
	3.93%

	8
	164
	7
	3.66%
	72
	2172
	85
	3.87%

	9
	171
	7
	3.51%
	73
	2262
	90
	3.93%

	10
	178
	7
	3.37%
	74
	2355
	93
	3.91%

	11
	185
	7
	3.24%
	75
	2452
	97
	3.92%

	12
	193
	8
	3.63%
	76
	2553
	101
	3.92%

	13
	201
	8
	3.48%
	77
	2658
	105
	3.91%

	14
	209
	8
	3.35%
	78
	2767
	109
	3.90%

	15
	218
	9
	3.67%
	79
	2881
	114
	3.92%

	16
	227
	9
	3.52%
	80
	3000
	119
	3.93%

	17
	236
	9
	3.39%
	81
	3123
	123
	3.91%

	18
	246
	10
	3.66%
	82
	3252
	129
	3.94%

	19
	256
	10
	3.52%
	83
	3386
	134
	3.93%

	20
	266
	10
	3.38%
	84
	3525
	139
	3.91%

	21
	277
	11
	3.61%
	85
	3670
	145
	3.92%

	22
	289
	12
	3.81%
	86
	3821
	151
	3.93%

	23
	301
	12
	3.65%
	87
	3979
	158
	3.95%

	24
	313
	12
	3.51%
	88
	4142
	163
	3.91%

	25
	326
	13
	3.68%
	89
	4313
	171
	3.94%

	26
	339
	13
	3.54%
	90
	4490
	177
	3.92%

	27
	353
	14
	3.68%
	91
	4675
	185
	3.94%

	28
	368
	15
	3.80%
	92
	4868
	193
	3.94%

	29
	383
	15
	3.66%
	93
	5068
	200
	3.93%

	30
	399
	16
	3.76%
	94
	5277
	209
	3.94%

	31
	415
	16
	3.61%
	95
	5494
	217
	3.93%

	32
	432
	17
	3.70%
	96
	5720
	226
	3.93%

	33
	450
	18
	3.78%
	97
	5955
	235
	3.93%

	34
	469
	19
	3.84%
	98
	6201
	246
	3.95%

	35
	488
	19
	3.69%
	99
	6456
	255
	3.93%

	36
	508
	20
	3.74%
	100
	6722
	266
	3.94%

	37
	529
	21
	3.78%
	101
	6998
	276
	3.93%

	38
	551
	22
	3.81%
	102
	7286
	288
	3.94%

	39
	574
	23
	3.83%
	103
	7586
	300
	3.94%

	40
	597
	23
	3.69%
	104
	7898
	312
	3.94%

	41
	622
	25
	3.86%
	105
	8223
	325
	3.94%

	42
	647
	25
	3.71%
	106
	8562
	339
	3.95%

	43
	674
	27
	3.86%
	107
	8914
	352
	3.94%

	44
	702
	28
	3.85%
	108
	9281
	367
	3.94%

	45
	731
	29
	3.83%
	109
	9663
	382
	3.94%

	46
	761
	30
	3.81%
	110
	10061
	398
	3.95%

	47
	792
	31
	3.79%
	111
	10475
	414
	3.94%

	48
	825
	33
	3.88%
	112
	10906
	431
	3.94%

	49
	859
	34
	3.84%
	113
	11355
	449
	3.95%

	50
	894
	35
	3.80%
	114
	11822
	467
	3.94%

	51
	931
	37
	3.87%
	115
	12309
	487
	3.95%

	52
	969
	38
	3.82%
	116
	12816
	507
	3.95%

	53
	1009
	40
	3.87%
	117
	13343
	527
	3.94%

	54
	1051
	42
	3.90%
	118
	13892
	549
	3.94%

	55
	1094
	43
	3.84%
	119
	14464
	572
	3.95%

	56
	1139
	45
	3.86%
	120
	15059
	595
	3.94%

	57
	1186
	47
	3.88%
	121
	15679
	620
	3.95%

	58
	1235
	49
	3.89%
	122
	16324
	645
	3.95%

	59
	1286
	51
	3.89%
	123
	16996
	672
	3.95%

	60
	1339
	53
	3.88%
	124
	17696
	700
	3.95%

	61
	1394
	55
	3.87%
	125
	18424
	728
	3.95%

	62
	1451
	57
	3.86%
	126
	19182
	758
	3.95%

	63
	1511
	60
	3.90%
	127
	19972
	790
	3.95%

	Average maximum padding ratio
	3.80%


Average maximum padding ratio is 380 %, which is almost two times worse than the reference value.
2.3  2nd Alternative: 7 bit logarithmic table with lowest E-TFCs configured 
If we use larger start value, we would enhance the padding ratio.

But this will cause problems in supporting applications using small packet sizes like VoIP. 

Therefore it might be useful to configure some E-TFCs for this purpose, while having other E-TFCs unchanged.

For example, we can reserve E-TFC0 ~ E-TFC4, and let them configured by RRC signaling, while E-TFC 5 ~ E-TFC 127 are set according to the following formula;
TB size = FLOOR{starting value * power[seed value,(E-TFCI -5)]}  

Starting value = 348
Seed value = 2109.9/2041
Starting point of 348 is chosen to cover RLC PDU size of 336 bit.

Table 3 shows the E-TFCS configuration and maximum padding ratio.

<Table 3>
	E-TFI
	TB size
	step size
	Padding
	E-TFI
	TB size
	step size
	Padding

	0
	To be configured by RRC
	64
	2467
	80
	3.20%

	1
	To be configured by RRC
	65
	2550
	83
	3.22%

	2
	To be configured by RRC
	66
	2637
	87
	3.26%

	3
	To be configured by RRC
	67
	2726
	89
	3.23%

	4
	To be configured by RRC
	68
	2818
	92
	3.23%

	5
	348
	
	
	69
	2913
	95
	3.23%

	6
	359
	11
	2.79%
	70
	3011
	98
	3.22%

	7
	371
	12
	2.96%
	71
	3113
	102
	3.24%

	8
	384
	13
	3.13%
	72
	3218
	105
	3.23%

	9
	397
	13
	3.02%
	73
	3327
	109
	3.25%

	10
	410
	13
	2.93%
	74
	3439
	112
	3.23%

	11
	424
	14
	3.07%
	75
	3555
	116
	3.23%

	12
	439
	15
	3.19%
	76
	3675
	120
	3.24%

	13
	453
	14
	2.87%
	77
	3799
	124
	3.24%

	14
	469
	16
	3.20%
	78
	3927
	128
	3.23%

	15
	485
	16
	3.09%
	79
	4060
	133
	3.25%

	16
	501
	16
	2.99%
	80
	4197
	137
	3.24%

	17
	518
	17
	3.09%
	81
	4339
	142
	3.25%

	18
	535
	17
	2.99%
	82
	4485
	146
	3.23%

	19
	553
	18
	3.07%
	83
	4637
	152
	3.26%

	20
	572
	19
	3.15%
	84
	4793
	156
	3.23%

	21
	591
	19
	3.05%
	85
	4955
	162
	3.25%

	22
	611
	20
	3.11%
	86
	5122
	167
	3.24%

	23
	632
	21
	3.16%
	87
	5295
	173
	3.25%

	24
	653
	21
	3.06%
	88
	5474
	179
	3.25%

	25
	676
	23
	3.25%
	89
	5659
	185
	3.25%

	26
	698
	22
	3.01%
	90
	5850
	191
	3.25%

	27
	722
	24
	3.19%
	91
	6047
	197
	3.24%

	28
	746
	24
	3.08%
	92
	6251
	204
	3.25%

	29
	772
	26
	3.24%
	93
	6463
	212
	3.26%

	30
	798
	26
	3.13%
	94
	6681
	218
	3.25%

	31
	825
	27
	3.15%
	95
	6906
	225
	3.24%

	32
	852
	27
	3.05%
	96
	7139
	233
	3.25%

	33
	881
	29
	3.18%
	97
	7380
	241
	3.25%

	34
	911
	30
	3.18%
	98
	7630
	250
	3.26%

	35
	942
	31
	3.18%
	99
	7887
	257
	3.25%

	36
	974
	32
	3.18%
	100
	8153
	266
	3.25%

	37
	1006
	32
	3.08%
	101
	8429
	276
	3.26%

	38
	1040
	34
	3.17%
	102
	8713
	284
	3.25%

	39
	1076
	36
	3.25%
	103
	9007
	294
	3.25%

	40
	1112
	36
	3.15%
	104
	9312
	305
	3.26%

	41
	1149
	37
	3.13%
	105
	9626
	314
	3.25%

	42
	1188
	39
	3.20%
	106
	9951
	325
	3.26%

	43
	1228
	40
	3.18%
	107
	10287
	336
	3.26%

	44
	1270
	42
	3.23%
	108
	10634
	347
	3.25%

	45
	1313
	43
	3.20%
	109
	10993
	359
	3.26%

	46
	1357
	44
	3.17%
	110
	11364
	371
	3.26%

	47
	1403
	46
	3.21%
	111
	11748
	384
	3.26%

	48
	1450
	47
	3.17%
	112
	12144
	396
	3.25%

	49
	1499
	49
	3.20%
	113
	12554
	410
	3.26%

	50
	1550
	51
	3.23%
	114
	12978
	424
	3.26%

	51
	1602
	52
	3.18%
	115
	13416
	438
	3.26%

	52
	1656
	54
	3.20%
	116
	13869
	453
	3.26%

	53
	1712
	56
	3.21%
	117
	14338
	469
	3.26%

	54
	1770
	58
	3.22%
	118
	14822
	484
	3.26%

	55
	1830
	60
	3.22%
	119
	15322
	500
	3.26%

	56
	1892
	62
	3.22%
	120
	15839
	517
	3.26%

	57
	1955
	63
	3.17%
	121
	16374
	535
	3.26%

	58
	2021
	66
	3.22%
	122
	16927
	553
	3.26%

	59
	2090
	69
	3.25%
	123
	17498
	571
	3.26%

	60
	2160
	70
	3.19%
	124
	18089
	591
	3.26%

	61
	2233
	73
	3.22%
	125
	18699
	610
	3.26%

	62
	2309
	76
	3.25%
	126
	19331
	632
	3.26%

	63
	2387
	78
	3.23%
	127
	19983
	652
	3.26%

	Average maximum padding ratio
	3.20%


Average maximun padding ratio is 3.20 %, which is better than the first alternative by 0.60%. 
2.4 3rd alternative: R99 CTFC like approach 
This method was proposed during the last meeting (not presented). The basic idea of this scheme is that R99 CTFC concept can be reused by defining TFS per MAC-d flow. 

Please refer to the Annex B for quick overview of the scheme.

The main drawback of this approach is that it needs relatively heavy RRC signaling during transport channel setup. 
2.4.1 RRC Signaling load analysis

Two types of RRC IE will be needed for this approach. One for signaling ‘ETFS per MAC-d flow’ and the other for signaling ‘mapping information between ETFCI and CETFC’.

ETFS per MAC-d flow: It indicates what kind of RLC sizes are defined and how many of them are allowed to be transmitted within a TTI.  

This information would be similar to ‘Dynamic Transport Format Information’ IE of ‘Transport Format Set’
For example, following IE could be used for ETFS signaling. 

<Table 4>

	>>Dynamic Enhanced Transport Format Information
	MP
	1 to <maxETF>
	
	

	>>>RLC Size
	MP
	
	Integer(0..4992)


	Unit is bits

	>>>Number of RLC PDUs List
	MP
	1 to <maxETF>
	
	Present for every valid number of RLC PDU's for this RLC Size.

	>>>>Number of RLC PDUs 
	MP
	
	Integer(0..63)
	


In case of MAC-d flow having 10 ETFs, size of the IE would be around 80 bit (=12 + 8 + 10 * 6)
ETFCI- CETFC mapping information: It indicates which ETFCI is mapped to which CETFC, and which MAC-e header size is used for this E-TFCI. 

This information would be similar to ‘TFCS Reconfiguration/Addition Information’ IE.

	Information Element/Group name
	Need
	Multi
	IE type and reference
	Semantics description

	CHOICE CETFC Size
	MP
	
	
	

	>4 bit CETFC 
	
	
	
	

	>>CETFC information
	MP
	1 to <maxETFC>
	
	

	>>>4bit CETFC
	MP
	
	Integer(0..15)
	

	>>>Header Size 
	MD
	
	Integer(0..15)
	Default value is the value in the previous instance

	>6 bit CETFC 
	
	
	
	

	>>CETFC information
	MP
	1 to <maxETFC>
	
	

	>>>6 bit CETFC
	MP
	
	Integer(0..63)
	

	>>>Header Size*
	MD
	
	Integer(0..15)
	Default value is the value in the previous instance

	>8 bit CETFC 
	
	
	
	

	…
	…
	…
	..
	…

	> 24 bit CETFC
	
	
	
	

	>>CETFC information
	MP
	1 to <maxETFC>
	
	

	>>>24 bit CETFC
	MP
	
	Integer(0..16777215)
	

	>>>Header Size
	MD
	
	Integer(0..15)
	Default value is the value in the previous instance


Header Size is scaled by the size of base header size e.g. 12 bit (6 bit DDI + 6 bit N), so it is coded as integer(0..15)
The size of this IE is dependent to the CETFC size. 

In the worst case where a UE has exotic multiplexing situation (e.g. 8 MAC-d flows and each of them has 10 TFs), then the CETFC size will be 24 bit and we need 28 bit for each E-TFCI configuration. Then the overall size will be 28 * 128 = 3584 bit. 

To have more realistic view on the size of this IE, let’s assume following MAC-d flow configurations.

MAC-d flow #1

· mapped to DCCHs

· ETFs; 0 * 148, 1 * 148

MAC-d flow #2:

· mapped to FTP upload

· ETFs; 0 * 656, 1 * 656, 2 * 656, 4 * 656, 6 * 656, 8 * 656, 12 *656, 16 * 656, 20 * 656, 24 * 656, 32 * 656

MAC-d flow #3:

· mapped to MAC-e control information

· ETFs; 0 * 35, 1 * 35

The size of ETFS IE is;
MAC-d flow #1 = 12 + 8 + 2 * 6 = 32 bit

MAC-d flow #2 = 12 + 8 + 11 * 6 = 86 bit

MAC-d flow #3 = 12 + 8 + 2 * 6 = 32 bit

The size of ETFCI- CETFC mapping information IE is;

CETFC size = log[2,(2 * 11 * 2)]= 6 bit

ETFCI-CETFC size= (CETFC size + Header size info) * 44 = 440 bit

Overall RRC signaling size is then 32 + 86 + 32 + 440 = 590 bit, which is not trivial unfortunately.

However it should be noted that there are rooms for enhancement especially in signaling CETFC-ETFC mapping. 

For example when the number of CETFC is less than 128, CETFC and ETFCI could be automatically mapped. In this case we can reduce the size of ETFCI-CETFC mapping information a lot.  In the above example, if we apply automatic mapping, the required signaling size is 326 bit.
3. Comparison and Conclusion

A comparison table is given below.

	
	Alt 1
	Alt 2
	Alt 3

	Average Max Padding
	3.80 %
	3.20 %
	0 % most of time

	Complexity
	Simplest
	Simple
	Complex

	RRC sig.
	None
	Small
	Big


We believe that padding efficiency is the most important criteria in evaluating alternatives. The complexity deem to be in the alternative 3 is what we already have since R99, and the signaling load could be lessen by some enhancement or smart ASN.1 coding. 

With all these reasons we propose to have alternative 3 for E-TFCI configuration.
Annex. A
Maximum Padding Ratios of Alt 1 in 2 msec TTI
	E-TFI
	TB size
	step size
	Padding
	E-TFI
	TB size
	step size
	Padding

	0
	35
	
	
	64
	995
	33
	3.22%

	1
	124
	
	
	65
	1028
	33
	3.11%

	2
	128
	4
	2.34%
	66
	1063
	35
	3.20%

	3
	132
	4
	2.27%
	67
	1098
	35
	3.10%

	4
	136
	4
	2.21%
	68
	1135
	37
	3.17%

	5
	141
	5
	2.84%
	69
	1174
	39
	3.24%

	6
	146
	5
	2.74%
	70
	1213
	39
	3.13%

	7
	151
	5
	2.65%
	71
	1254
	41
	3.19%

	8
	156
	5
	2.56%
	72
	1296
	42
	3.16%

	9
	161
	5
	2.48%
	73
	1340
	44
	3.21%

	10
	166
	5
	2.41%
	74
	1385
	45
	3.18%

	11
	172
	6
	2.91%
	75
	1431
	46
	3.14%

	12
	178
	6
	2.81%
	76
	1479
	48
	3.18%

	13
	184
	6
	2.72%
	77
	1529
	50
	3.20%

	14
	190
	6
	2.63%
	78
	1580
	51
	3.16%

	15
	196
	6
	2.55%
	79
	1634
	54
	3.24%

	16
	203
	7
	2.96%
	80
	1689
	55
	3.20%

	17
	210
	7
	2.86%
	81
	1745
	56
	3.15%

	18
	217
	7
	2.76%
	82
	1804
	59
	3.22%

	19
	224
	7
	2.68%
	83
	1865
	61
	3.22%

	20
	232
	8
	3.02%
	84
	1927
	62
	3.17%

	21
	240
	8
	2.92%
	85
	1992
	65
	3.21%

	22
	248
	8
	2.82%
	86
	2059
	67
	3.21%

	23
	256
	8
	2.73%
	87
	2128
	69
	3.20%

	24
	265
	9
	3.02%
	88
	2200
	72
	3.23%

	25
	274
	9
	2.92%
	89
	2274
	74
	3.21%

	26
	283
	9
	2.83%
	90
	2350
	76
	3.19%

	27
	292
	9
	2.74%
	91
	2429
	79
	3.21%

	28
	302
	10
	2.98%
	92
	2511
	82
	3.23%

	29
	312
	10
	2.88%
	93
	2595
	84
	3.20%

	30
	323
	11
	3.10%
	94
	2683
	88
	3.24%

	31
	334
	11
	2.99%
	95
	2773
	90
	3.21%

	32
	345
	11
	2.90%
	96
	2866
	93
	3.21%

	33
	357
	12
	3.08%
	97
	2962
	96
	3.21%

	34
	369
	12
	2.98%
	98
	3062
	100
	3.23%

	35
	381
	12
	2.89%
	99
	3165
	103
	3.22%

	36
	394
	13
	3.05%
	100
	3271
	106
	3.21%

	37
	407
	13
	2.95%
	101
	3381
	110
	3.22%

	38
	421
	14
	3.09%
	102
	3495
	114
	3.23%

	39
	435
	14
	2.99%
	103
	3612
	117
	3.21%

	40
	450
	15
	3.11%
	104
	3734
	122
	3.24%

	41
	465
	15
	3.01%
	105
	3859
	125
	3.21%

	42
	480
	15
	2.92%
	106
	3989
	130
	3.23%

	43
	497
	17
	3.22%
	107
	4123
	134
	3.23%

	44
	513
	16
	2.92%
	108
	4262
	139
	3.24%

	45
	531
	18
	3.20%
	109
	4405
	143
	3.22%

	46
	548
	17
	2.92%
	110
	4553
	148
	3.23%

	47
	567
	19
	3.17%
	111
	4706
	153
	3.23%

	48
	586
	19
	3.07%
	112
	4864
	158
	3.23%

	49
	606
	20
	3.14%
	113
	5028
	164
	3.24%

	50
	626
	20
	3.04%
	114
	5197
	169
	3.23%

	51
	647
	21
	3.09%
	115
	5371
	174
	3.22%

	52
	669
	22
	3.14%
	116
	5552
	181
	3.24%

	53
	691
	22
	3.04%
	117
	5739
	187
	3.24%

	54
	715
	24
	3.22%
	118
	5932
	193
	3.24%

	55
	739
	24
	3.11%
	119
	6131
	199
	3.23%

	56
	763
	24
	3.01%
	120
	6337
	206
	3.23%

	57
	789
	26
	3.17%
	121
	6550
	213
	3.24%

	58
	816
	27
	3.19%
	122
	6770
	220
	3.23%

	59
	843
	27
	3.08%
	123
	6998
	228
	3.24%

	60
	871
	28
	3.10%
	124
	7233
	235
	3.24%

	61
	901
	30
	3.22%
	125
	7476
	243
	3.24%

	62
	931
	30
	3.11%
	126
	7727
	251
	3.24%

	63
	962
	31
	3.12%
	127
	7987
	260
	3.24%

	Averae maximum padding ratio
	3.06%


Maximum Padding Ratios of Alt 2 in 2 msec TTI
	E-TFI
	TB size
	step size
	Padding
	E-TFI
	TB size
	step size
	Padding

	0
	To be configured by RRC
	64
	1583
	40
	2.46%

	1
	To be configured by RRC
	65
	1624
	41
	2.46%

	2
	To be configured by RRC
	66
	1667
	43
	2.52%

	3
	To be configured by RRC
	67
	1710
	43
	2.46%

	4
	To be configured by RRC
	68
	1755
	45
	2.51%

	5
	348
	
	
	69
	1800
	45
	2.44%

	6
	357
	9
	2.24%
	70
	1847
	47
	2.49%

	7
	366
	9
	2.19%
	71
	1895
	48
	2.48%

	8
	375
	9
	2.13%
	72
	1945
	50
	2.52%

	9
	385
	10
	2.34%
	73
	1995
	50
	2.46%

	10
	395
	10
	2.28%
	74
	2047
	52
	2.49%

	11
	405
	10
	2.22%
	75
	2100
	53
	2.48%

	12
	416
	11
	2.40%
	76
	2155
	55
	2.51%

	13
	427
	11
	2.34%
	77
	2211
	56
	2.49%

	14
	438
	11
	2.28%
	78
	2269
	58
	2.51%

	15
	449
	11
	2.23%
	79
	2328
	59
	2.49%

	16
	461
	12
	2.39%
	80
	2388
	60
	2.47%

	17
	473
	12
	2.33%
	81
	2450
	62
	2.49%

	18
	485
	12
	2.27%
	82
	2514
	64
	2.51%

	19
	498
	13
	2.41%
	83
	2580
	66
	2.52%

	20
	511
	13
	2.35%
	84
	2647
	67
	2.49%

	21
	524
	13
	2.29%
	85
	2716
	69
	2.50%

	22
	538
	14
	2.42%
	86
	2786
	70
	2.48%

	23
	552
	14
	2.36%
	87
	2859
	73
	2.52%

	24
	566
	14
	2.30%
	88
	2933
	74
	2.49%

	25
	581
	15
	2.41%
	89
	3009
	76
	2.49%

	26
	596
	15
	2.35%
	90
	3088
	79
	2.53%

	27
	612
	16
	2.45%
	91
	3168
	80
	2.49%

	28
	628
	16
	2.39%
	92
	3250
	82
	2.49%

	29
	644
	16
	2.33%
	93
	3335
	85
	2.52%

	30
	661
	17
	2.42%
	94
	3422
	87
	2.51%

	31
	678
	17
	2.36%
	95
	3511
	89
	2.51%

	32
	696
	18
	2.44%
	96
	3602
	91
	2.50%

	33
	714
	18
	2.38%
	97
	3696
	94
	2.52%

	34
	732
	18
	2.32%
	98
	3792
	96
	2.51%

	35
	751
	19
	2.40%
	99
	3891
	99
	2.52%

	36
	771
	20
	2.46%
	100
	3992
	101
	2.51%

	37
	791
	20
	2.40%
	101
	4096
	104
	2.51%

	38
	812
	21
	2.46%
	102
	4202
	106
	2.50%

	39
	833
	21
	2.40%
	103
	4312
	110
	2.53%

	40
	855
	22
	2.46%
	104
	4424
	112
	2.51%

	41
	877
	22
	2.39%
	105
	4539
	115
	2.51%

	42
	900
	23
	2.44%
	106
	4657
	118
	2.51%

	43
	923
	23
	2.38%
	107
	4778
	121
	2.51%

	44
	947
	24
	2.43%
	108
	4903
	125
	2.53%

	45
	972
	25
	2.47%
	109
	5030
	127
	2.50%

	46
	997
	25
	2.41%
	110
	5161
	131
	2.52%

	47
	1023
	26
	2.44%
	111
	5295
	134
	2.51%

	48
	1050
	27
	2.48%
	112
	5433
	138
	2.52%

	49
	1077
	27
	2.41%
	113
	5575
	142
	2.53%

	50
	1105
	28
	2.44%
	114
	5720
	145
	2.52%

	51
	1134
	29
	2.47%
	115
	5868
	148
	2.51%

	52
	1163
	29
	2.41%
	116
	6021
	153
	2.52%

	53
	1193
	30
	2.43%
	117
	6178
	157
	2.53%

	54
	1225
	32
	2.53%
	118
	6339
	161
	2.52%

	55
	1256
	31
	2.39%
	119
	6503
	164
	2.51%

	56
	1289
	33
	2.48%
	120
	6673
	170
	2.53%

	57
	1323
	34
	2.49%
	121
	6846
	173
	2.51%

	58
	1357
	34
	2.43%
	122
	7024
	178
	2.52%

	59
	1392
	35
	2.44%
	123
	7207
	183
	2.53%

	60
	1429
	37
	2.52%
	124
	7395
	188
	2.53%

	61
	1466
	37
	2.46%
	125
	7587
	192
	2.52%

	62
	1504
	38
	2.46%
	126
	7785
	198
	2.53%

	63
	1543
	39
	2.46%
	127
	7987
	202
	2.52%

	Average maximum padding ratio
	2.45%


Annex B. Configuring E-TFCS like R99 CTFC 

Although E-DCH is a single transport channel, similarities between TFCS and ETFCS are observed in a sense that CCTrCH is a combination of transport channels while E-DCH is a combination of MAC-d flows. 

To establish TFCS, UE and RNC build up CTFCS from TFSs of involved transport channels, and then RNC signals which CTFC to be used in TFCS. With this process, we can define TFCS with only needed combinations and flexibly. 

Applying the same procedure to establish ETFCS of a EDCH is possible.
Step 1. Defining ETFS per MAC-d flow 

MAC-d flow is intended to be compatible with conventional transport channels, so ETFS and TFS of a transport channel/MAC-d flow would be same. 

As like DCH, RNC defines ETFS per MAC-d flow and signal it to UE. ETFS is the number of MAC-d PDUs that can be sent during a TTI like TFS is the number of transport blocks that can be sent during a TTI . 

Below is examples of ETFS. 

ETFS for MAC-d flow #1: 2.048 Mbps PS RAB

	ETFI
	Number of PDUs x MAC-d PDU size  

	ETF0, bits
	0x656

	ETF1, bits
	1x656

	ETF2, bits
	2x656

	ETF3, bits
	4 x656

	ETF4, bits
	8 x656

	ETF5, bits
	12x656

	ETF6, bits
	16x656

	ETF7, bits
	20x656

	ETF8, bits
	24x656

	ETF9, bits
	28x656

	ETF10, bits
	32x656


ETFS for MAC-d flow #2: 13.6 kbps SRB

	ETFI
	Number of PDUs x MAC-d PDU size  

	ETF0, bits
	0x148

	ETF1, bits
	1x148


Step 2. Building CETFC(Calculated ETFC) with given ETFSs

UE and RNC build CETFC from the given ETFSs. This is the same operations with CTFC building of DCH, where CTFC is built from the given TFSs.

	CETFC
	MAC-d flow#1, MAC-d flow#2
	CETFC
	MAC-d flow#1, MAC-d flow#2

	CETFC 0
	ETF 0, EFT 0 
	CETFC 11
	ETF 5, EFT 1 

	CETFC 1
	ETF 0, EFT 1 
	CETFC 12
	ETF 6, EFT 0 

	CETFC 2
	ETF 1, EFT 0 
	CETFC 13
	ETF 6, EFT 1 

	CETFC 3
	ETF 1, EFT 1 
	CETFC 14
	ETF 7, EFT 0 

	CETFC 4
	ETF 2, EFT 0 
	CETFC 15
	ETF 7, EFT 1 

	CETFC 5
	ETF 2, EFT 1 
	CETFC 16
	ETF 8, EFT 0 

	CETFC 6
	ETF 3, EFT 0 
	CETFC 17
	ETF 8, EFT 1 

	CETFC 7
	ETF 3, EFT 1 
	CETFC 18
	ETF 9, EFT 0 

	CETFC 8
	ETF 4, EFT 0 
	CETFC 19
	ETF 9, EFT 1 

	CETFC 9
	ETF 4, EFT 1 
	CETFC 20
	ETF 10, EFT 0 

	CETFC 10
	ETF 5, EFT 0 
	CETFC 21
	ETF 10, EFT 1 


Step 3. Signaling the mapping between ETFCI and CETFCI along with the MAC-e header size

RNC decides which CETFCI to use, and signals UE with the ETFCS information. Almost same signaling with the existing TFCS signaling would be used for ETFCS signaling.

	ETFCI
	CETFCI
	MAC-e header size

	ETFC 0 
	CETFC 1
	12 bit

	ETFC 1 
	CETFC 2
	12 bit

	..
	..
	..

	ETFC 10
	CETFC 21
	24 bit


Step 4. Computing the MAC-e PDU size per ETFCI

UE compute the MAC-e PDU size per ETFCI taking MAC-e header size into account. 
For example, ETFC 10 is corresponds to CETFC 21, which has 32 PDUs from flow #1 and 1 PDU from flow #2. Then the MAC-e PDU  corresponding to the ETFC 10 will looks like figure 1.
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Figure 1. MAC-e PDU corresponding to ETFC 10
Then the size of  the MAC-e PDU will be;
header size (24) + TSN (6) + PDUs from flow#1(=32 x 656) + TSN (6) + PDUs from flow #2(=1 x 148) = 21176 bit
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