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Discussion/Decision
1 Introduction

Details on REL-10 BSR were discussed last RAN2 meeting. The BSR format and the size of BS are left to open, that are discussed in this paper. 
2 Discussion
Three formats, Long BSR, Short BSR and Truncated BSR, are defined in REL-8. Because the Short BSR and Truncated BSR are actually same in terms of the format there are in fact only two formats, that have been designed based on the fact that there are at most 4 LCGs. It is expected that the number of EPS bearer does not increase in REL-10. Consequently the number of LCGs would likely stay same in REL-10. Hence there seems no motivation to change the format.
Proposal 1
Long BSR, Short BSR and Truncated BSR are used in REL-10.
Because the maximum data rate increase significantly, it should be discussed whether BS value is extended beyond 6 bit. If BS field becomes larger than 6 bit, the size of BSRs become different between REL-8/-9 and REL-10. Because of byte alignment requirement, the size of BS field could be extended to 8 bit. Then the size of short BSR and of long BSR are 2 byte and 4 byte respectively. The change seems not a big deal, however it is also true that the best approach in terms of simplicity is to reuse existing buffer size table. In terms of BSR table and BS value field size, we see three alternatives.
· Approach 1: Reuse REL-8 BS table
· Approach 2: Define new BS table(s) for REL-10. BS value field is 6 bit

· Approach 3: Define new BS table(s) for REL-10. BS value field is larger than 6 bit

[1] indicated that the maximum uplink data rate for REL-10 would be 600 Mbps, which corresponds to 75000 byte per TTI. If we go for the approach 1, it may not be possible for ENB to schedule the UE with the highest data rate for more than 2 consecutive TTIs, because after granting the maximum data rate for 2 TTIs, ENB does not know whether UE has more data to transmit or not. In the example below, ENB cannot schedule the UE after subframe [n+4]. Approach 1 seems not a valid option.  
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Proposal 2
New BS table is defined for REL-10.

In the approach 2, new BSR table with the same BS field size should be defined. One question is whether 6 bit BS value provide sufficient granularity for significantly larger maximum value. The maximum data rate of REL-10 increases 8 times comparing to that of REL-8/9. Hence, BS value needs to indicate 8 times higher maximum value in REL-10. Using the same logarithmic sampling the relative step size increase by 3 % (from 14.5% to 17.5%). This seems acceptable. Please see the example table that can be applied to REL-10 UEs below.

<Table 1>

	INDEX
	BS value
	INDEX
	BS value

	0
	BS= 0
	32
	3148 < BS ≤ 3813

	1
	0 < BS ≤ 10
	33
	3813 < BS ≤ 4619

	2
	10 < BS ≤ 13
	34
	4619 < BS ≤ 5595

	3
	13 < BS ≤ 15
	35
	5595 < BS ≤ 6777

	4
	15 < BS ≤ 18
	36
	6777 < BS ≤ 8209

	5
	18 < BS ≤ 22
	37
	8209 < BS ≤ 9944

	6
	22 < BS ≤ 27
	38
	9944 < BS ≤ 12046

	7
	27 < BS ≤ 32
	39
	12046 < BS ≤ 14591

	8
	32 < BS ≤ 39
	40
	14591 < BS ≤ 17675

	9
	39 < BS ≤ 47
	41
	17675 < BS ≤ 21410

	10
	47 < BS ≤ 57
	42
	21410 < BS ≤ 25935

	11
	57 < BS ≤ 69
	43
	25935 < BS ≤ 31416

	12
	69 < BS ≤ 83
	44
	31416 < BS ≤ 38055

	13
	83 < BS ≤ 100
	45
	38055 < BS ≤ 46097

	14
	100 < BS ≤ 121
	46
	46097 < BS ≤ 55839

	15
	121 < BS ≤ 147
	47
	55839 < BS ≤ 67640

	16
	147 < BS ≤ 178
	48
	67640 < BS ≤ 81935

	17
	178 < BS ≤ 215
	49
	81935 < BS ≤ 99251

	18
	215 < BS ≤ 261
	50
	99251 < BS ≤ 120226

	19
	261 < BS ≤ 316
	51
	120226 < BS ≤ 145635

	20
	316 < BS ≤ 382
	52
	145635 < BS ≤ 176413

	21
	382 < BS ≤ 463
	53
	176413 < BS ≤ 213695

	22
	463 < BS ≤ 561
	54
	213695 < BS ≤ 258857

	23
	561 < BS ≤ 679
	55
	258857 < BS ≤ 313563

	24
	679 < BS ≤ 823
	56
	313563 < BS ≤ 379831

	25
	823 < BS ≤ 997
	57
	379831 < BS ≤ 460103

	26
	997 < BS ≤ 1207
	58
	460103 < BS ≤ 557340

	27
	1207 < BS ≤ 1462
	59
	557340 < BS ≤ 675127

	28
	1462 < BS ≤ 1771
	60
	675127 < BS ≤ 817807

	29
	1771 < BS ≤ 2146
	61
	817807 < BS ≤ 990641

	30
	2146 < BS ≤ 2599
	62
	990641 < BS ≤ 1200000

	31
	2599 < BS ≤ 3148
	63
	1200000 < BS


If we go for approach 3, the most logical choice for BS field size would be 8 bit, which returns 4.5% relative step size. An example is shown in the table 2.
<Table 2>
	INDEX
	BS value
	INDEX
	BS value
	INDEX
	BS value
	INDEX
	BS value

	0
	BS= 0
	64
	176 < BS ≤ 184
	128
	3385 < BS ≤ 3546
	192
	65224 < BS ≤ 68310

	1
	0 < BS ≤ 10
	65
	184 < BS ≤ 193
	129
	3546 < BS ≤ 3713
	193
	68310 < BS ≤ 71542

	2
	10 < BS ≤ 11
	66
	193 < BS ≤ 202
	130
	3713 < BS ≤ 3889
	194
	71542 < BS ≤ 74926

	3
	11 < BS ≤ 11
	67
	202 < BS ≤ 212
	131
	3889 < BS ≤ 4073
	195
	74926 < BS ≤ 78471

	4
	11 < BS ≤ 12
	68
	212 < BS ≤ 222
	132
	4073 < BS ≤ 4266
	196
	78471 < BS ≤ 82184

	5
	12 < BS ≤ 13
	69
	222 < BS ≤ 232
	133
	4266 < BS ≤ 4467
	197
	82184 < BS ≤ 86072

	6
	13 < BS ≤ 13
	70
	232 < BS ≤ 243
	134
	4467 < BS ≤ 4679
	198
	86072 < BS ≤ 90144

	7
	13 < BS ≤ 14
	71
	243 < BS ≤ 255
	135
	4679 < BS ≤ 4900
	199
	90144 < BS ≤ 94409

	8
	14 < BS ≤ 14
	72
	255 < BS ≤ 267
	136
	4900 < BS ≤ 5132
	200
	94409 < BS ≤ 98876

	9
	14 < BS ≤ 15
	73
	267 < BS ≤ 279
	137
	5132 < BS ≤ 5375
	201
	98876 < BS ≤ 103554

	10
	15 < BS ≤ 16
	74
	279 < BS ≤ 293
	138
	5375 < BS ≤ 5629
	202
	103554 < BS ≤ 108453

	11
	16 < BS ≤ 16
	75
	293 < BS ≤ 306
	139
	5629 < BS ≤ 5895
	203
	108453 < BS ≤ 113584

	12
	16 < BS ≤ 17
	76
	306 < BS ≤ 321
	140
	5895 < BS ≤ 6174
	204
	113584 < BS ≤ 118958

	13
	17 < BS ≤ 18
	77
	321 < BS ≤ 336
	141
	6174 < BS ≤ 6466
	205
	118958 < BS ≤ 124586

	14
	18 < BS ≤ 19
	78
	336 < BS ≤ 352
	142
	6466 < BS ≤ 6772
	206
	124586 < BS ≤ 130480

	15
	19 < BS ≤ 20
	79
	352 < BS ≤ 369
	143
	6772 < BS ≤ 7092
	207
	130480 < BS ≤ 136653

	16
	20 < BS ≤ 21
	80
	369 < BS ≤ 386
	144
	7092 < BS ≤ 7428
	208
	136653 < BS ≤ 143118

	17
	21 < BS ≤ 21
	81
	386 < BS ≤ 404
	145
	7428 < BS ≤ 7779
	209
	143118 < BS ≤ 149889

	18
	21 < BS ≤ 22
	82
	404 < BS ≤ 423
	146
	7779 < BS ≤ 8147
	210
	149889 < BS ≤ 156981

	19
	22 < BS ≤ 23
	83
	423 < BS ≤ 443
	147
	8147 < BS ≤ 8533
	211
	156981 < BS ≤ 164408

	20
	23 < BS ≤ 25
	84
	443 < BS ≤ 464
	148
	8533 < BS ≤ 8937
	212
	164408 < BS ≤ 172186

	21
	25 < BS ≤ 26
	85
	464 < BS ≤ 486
	149
	8937 < BS ≤ 9359
	213
	172186 < BS ≤ 180333

	22
	26 < BS ≤ 27
	86
	486 < BS ≤ 509
	150
	9359 < BS ≤ 9802
	214
	180333 < BS ≤ 188864

	23
	27 < BS ≤ 28
	87
	509 < BS ≤ 533
	151
	9802 < BS ≤ 10266
	215
	188864 < BS ≤ 197800

	24
	28 < BS ≤ 29
	88
	533 < BS ≤ 558
	152
	10266 < BS ≤ 10751
	216
	197800 < BS ≤ 207158

	25
	29 < BS ≤ 31
	89
	558 < BS ≤ 585
	153
	10751 < BS ≤ 11260
	217
	207158 < BS ≤ 216959

	26
	31 < BS ≤ 32
	90
	585 < BS ≤ 612
	154
	11260 < BS ≤ 11793
	218
	216959 < BS ≤ 227223

	27
	32 < BS ≤ 34
	91
	612 < BS ≤ 641
	155
	11793 < BS ≤ 12351
	219
	227223 < BS ≤ 237974

	28
	34 < BS ≤ 35
	92
	641 < BS ≤ 672
	156
	12351 < BS ≤ 12935
	220
	237974 < BS ≤ 249232

	29
	35 < BS ≤ 37
	93
	672 < BS ≤ 704
	157
	12935 < BS ≤ 13547
	221
	249232 < BS ≤ 261024

	30
	37 < BS ≤ 39
	94
	704 < BS ≤ 737
	158
	13547 < BS ≤ 14188
	222
	261024 < BS ≤ 273373

	31
	39 < BS ≤ 41
	95
	737 < BS ≤ 772
	159
	14188 < BS ≤ 14859
	223
	273373 < BS ≤ 286307

	32
	41 < BS ≤ 42
	96
	772 < BS ≤ 808
	160
	14859 < BS ≤ 15562
	224
	286307 < BS ≤ 299852

	33
	42 < BS ≤ 44
	97
	808 < BS ≤ 846
	161
	15562 < BS ≤ 16298
	225
	299852 < BS ≤ 314039

	34
	44 < BS ≤ 46
	98
	846 < BS ≤ 886
	162
	16298 < BS ≤ 17069
	226
	314039 < BS ≤ 328896

	35
	46 < BS ≤ 49
	99
	886 < BS ≤ 928
	163
	17069 < BS ≤ 17877
	227
	328896 < BS ≤ 344457

	36
	49 < BS ≤ 51
	100
	928 < BS ≤ 972
	164
	17877 < BS ≤ 18723
	228
	344457 < BS ≤ 360754

	37
	51 < BS ≤ 53
	101
	972 < BS ≤ 1018
	165
	18723 < BS ≤ 19609
	229
	360754 < BS ≤ 377821

	38
	53 < BS ≤ 56
	102
	1018 < BS ≤ 1066
	166
	19609 < BS ≤ 20536
	230
	377821 < BS ≤ 395697

	39
	56 < BS ≤ 58
	103
	1066 < BS ≤ 1117
	167
	20536 < BS ≤ 21508
	231
	395697 < BS ≤ 414417

	40
	58 < BS ≤ 61
	104
	1117 < BS ≤ 1169
	168
	21508 < BS ≤ 22525
	232
	414417 < BS ≤ 434024

	41
	61 < BS ≤ 64
	105
	1169 < BS ≤ 1225
	169
	22525 < BS ≤ 23591
	233
	434024 < BS ≤ 454558

	42
	64 < BS ≤ 67
	106
	1225 < BS ≤ 1283
	170
	23591 < BS ≤ 24707
	234
	454558 < BS ≤ 476064

	43
	67 < BS ≤ 70
	107
	1283 < BS ≤ 1343
	171
	24707 < BS ≤ 25876
	235
	476064 < BS ≤ 498587

	44
	70 < BS ≤ 73
	108
	1343 < BS ≤ 1407
	172
	25876 < BS ≤ 27100
	236
	498587 < BS ≤ 522176

	45
	73 < BS ≤ 77
	109
	1407 < BS ≤ 1473
	173
	27100 < BS ≤ 28382
	237
	522176 < BS ≤ 546881

	46
	77 < BS ≤ 81
	110
	1473 < BS ≤ 1543
	174
	28382 < BS ≤ 29725
	238
	546881 < BS ≤ 572755

	47
	81 < BS ≤ 84
	111
	1543 < BS ≤ 1616
	175
	29725 < BS ≤ 31131
	239
	572755 < BS ≤ 599852

	48
	84 < BS ≤ 88
	112
	1616 < BS ≤ 1693
	176
	31131 < BS ≤ 32604
	240
	599852 < BS ≤ 628232

	49
	88 < BS ≤ 92
	113
	1693 < BS ≤ 1773
	177
	32604 < BS ≤ 34147
	241
	628232 < BS ≤ 657955

	50
	92 < BS ≤ 97
	114
	1773 < BS ≤ 1856
	178
	34147 < BS ≤ 35762
	242
	657955 < BS ≤ 689083

	51
	97 < BS ≤ 101
	115
	1856 < BS ≤ 1944
	179
	35762 < BS ≤ 37454
	243
	689083 < BS ≤ 721685

	52
	101 < BS ≤ 106
	116
	1944 < BS ≤ 2036
	180
	37454 < BS ≤ 39226
	244
	721685 < BS ≤ 755829

	53
	106 < BS ≤ 111
	117
	2036 < BS ≤ 2133
	181
	39226 < BS ≤ 41082
	245
	755829 < BS ≤ 791588

	54
	111 < BS ≤ 116
	118
	2133 < BS ≤ 2233
	182
	41082 < BS ≤ 43026
	246
	791588 < BS ≤ 829039

	55
	116 < BS ≤ 122
	119
	2233 < BS ≤ 2339
	183
	43026 < BS ≤ 45061
	247
	829039 < BS ≤ 868262

	56
	122 < BS ≤ 128
	120
	2339 < BS ≤ 2450
	184
	45061 < BS ≤ 47193
	248
	868262 < BS ≤ 909341

	57
	128 < BS ≤ 134
	121
	2450 < BS ≤ 2566
	185
	47193 < BS ≤ 49426
	249
	909341 < BS ≤ 952363

	58
	134 < BS ≤ 140
	122
	2566 < BS ≤ 2687
	186
	49426 < BS ≤ 51764
	250
	952363 < BS ≤ 997420

	59
	140 < BS ≤ 147
	123
	2687 < BS ≤ 2814
	187
	51764 < BS ≤ 54213
	251
	997420 < BS ≤ 1044610

	60
	147 < BS ≤ 153
	124
	2814 < BS ≤ 2947
	188
	54213 < BS ≤ 56778
	252
	1044610 < BS ≤ 1094031

	61
	153 < BS ≤ 161
	125
	2947 < BS ≤ 3087
	189
	56778 < BS ≤ 59464
	253
	1094031 < BS ≤ 1145792

	62
	161 < BS ≤ 168
	126
	3087 < BS ≤ 3233
	190
	59464 < BS ≤ 62278
	254
	1145792 < BS ≤ 1200000

	63
	168 < BS ≤ 176
	127
	3233 < BS ≤ 3385
	191
	62278 < BS ≤ 65224
	255
	1200000 < BS 


As one can see in the table, number of code points(#3, #6, #8, #11) does not map to a valid buffer size because of too tiny step size. Comparing the step size of REL-8/9 (i.e. 14.5%), 4.5% step size seems an overkill.
Proposal 3
BS value field of REL-10 is 6 bit as that of REL-8.

3 Conclusion
Following proposals are made.
Proposal 1
Long BSR, Short BSR and Truncated BSR are used in REL-10.
Proposal 2
New BS table is defined for REL-10.

Proposal 3
BS value field of REL-10 is 6 bit as that of REL-8.
Annex

[1]
R2-102489
Rel-10 UE categories
NTT DOCOMO, INC.
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