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1. Introduction
We have found that BS values with 8 bits in the Long BSR [1] can cause a problem with mathematically invalid values. The mathematically invalid values should not be specified in the BST (BS Table). We look at details of the problem show two alternatives to address the problem.
2. Discussion
Problem Statement
Let us assume that the BSV (BS value) in NR is calculated based on LTE formula in the following. When calculating BSV, we assume the following parameters similar to LTE.

[image: image1.wmf]]

,

(

,

,...,

,

,

,

min

min

max

min

k

k

n

k

k

B

B

ValueRange

B

N

k

N

n

B

B

B

B

1

1

1

10

1

2

1

1

-

-

-

=

=

-

=

-

=

÷

÷

ø

ö

ç

ç

è

æ

=


	Parameters
	LTE
	NR

	N
	63
	255

	Bmin [bytes]
	10 
	10 bytes

	Bmax [Kbytes]
	150
	150 * 10 (times throughput) * 16 (carriers) * 4 (UL MIMO) = 96000


As a result of the calculation, the corresponding BST is developed in the following. Even with the large value of Bmax i.e. 96000 Kbytes which is too large value in practice, there is a problematic BSV in Index = 5. Specifically, the BSV is invalid value since there is no BS which meets 13 < BS <= 13. Without loss of generality, there could be more invalid BSVs when Bmax is set to a practical value (i.e. less than 96000 Kbytes).
	Index
	BS value [bytes]
	Index
	BS value [bytes]

	0
	BS = 0
	32
	68 < BS <= 72

	1
	0 < BS <= 10
	33
	72 < BS <= 77

	2
	10 < BS <= 11
	34
	77 < BS <= 82

	3
	11 < BS <= 12
	35
	87 < BS <= 93

	4
	12 < BS <= 13
	…
	…

	5
	13 < BS <= 13
	…
	…

	6
	13 < BS <= 14
	230
	19603043 < BS <= 20889181

	7
	14 < BS <= 15
	231
	20889181 < BS <= 22259700

	8
	15 < BS <= 16
	232
	22259700 < BS <= 23720139

	9
	16 < BS <= 17
	233
	23720139 < BS <= 25276395

	10
	17 < BS <= 18
	234
	25276395 < BS <= 26934756

	11
	18 < BS <= 19
	235
	26934756 < BS <= 28701920

	12
	19 < BS <= 21
	236
	28701920 < BS <= 30585026

	13
	21 < BS <= 22
	237
	30585026 < BS <= 32591682

	14
	22 < BS <= 23
	238
	32591682 < BS <= 34729992

	15
	23 < BS <= 25
	239
	34729992 < BS <= 37008594

	16
	25 < BS <= 26
	240
	37008594 < BS <= 39436694

	17
	26 < BS <= 28
	241
	39436694 < BS <= 42024099

	18
	28 < BS <= 30
	242
	42024099 < BS <= 44781261

	19
	30 < BS <= 32
	243
	44781261 < BS <= 47719318

	20
	32 < BS <= 34
	244
	47719318 < BS <= 50850138

	21
	34 < BS <= 36
	245
	50850138 < BS <= 54186369

	22
	36 < BS <= 38
	246
	54186369 < BS <= 57741486

	23
	38 < BS <= 41
	247
	57741486 < BS <= 61529851

	24
	41 < BS <= 44
	248
	61529851 < BS <= 65566768

	25
	44 < BS <= 46
	249
	65566768 < BS <= 69868543

	26
	46 < BS <= 49
	250
	69868543 < BS <= 74452553

	27
	49 < BS <= 53
	251
	74452553 < BS <= 79337316

	28
	53 < BS <= 56
	252
	79337316 < BS <= 84542564

	29
	56 < BS <= 60
	253
	84542564 < BS <= 90089323

	30
	60 < BS <= 64
	254
	90089323 < BS <= 96000000

	31
	64 < BS <= 68
	255
	96000000 < BS


Observation:
There could be mathematically invalid BSVs in the Long BS table.
Two Alternatives
The reason why there could be invalid BSVs is that the granularity is too fine to define BSVs. To address this problem, the granularity could be made coarser to some extent but sufficiently fine. There are two alternatives.
· Alt.1: The unit of BSV is defined by [bits] instead of [bytes].
With this alternative, it is clear that the granularity of the BSV could be coarser to some extent but sufficiently fine, which ensures that there are no invalid BSVs in the BST. The result is shown in the following.
	Index
	BS value [bits]
	Index
	BS value [bits]

	0
	BS = 0
	32
	539 < BS <= 574

	1
	0 < BS <= 80
	33
	574 < BS <= 612

	2
	80 < BS <= 86
	34
	612 < BS <= 652

	3
	86 < BS <= 92
	35
	652 < BS <= 695

	4
	91 < BS <= 97
	…
	…

	5
	97 < BS <= 104
	…
	…

	6
	104 < BS <= 110
	230
	156824341 < BS <= 167113441

	7
	110 < BS <= 118
	231
	167113441 < BS <= 178077599

	8
	118 < BS <= 125
	232
	178077599 < BS <= 178077599

	9
	125 < BS <= 134
	233
	189761105 < BS <= 202211155

	10
	134 < BS <= 142
	234
	202211155 < BS <= 215478042

	11
	142 < BS <= 152
	235
	215478042 < BS <= 229615357

	12
	152 < BS <= 161
	236
	229615357 < BS <= 244680208

	13
	161 < BS <= 172
	237
	244680208 < BS <= 260733450

	14
	172 < BS <= 183
	238
	260733450 < BS <= 277839930

	15
	183 < BS <= 195
	239
	277839930 < BS <= 296068750

	16
	195 < BS <= 208
	240
	296068750 < BS <= 315493547

	17
	208 < BS <= 222
	241
	315493547 < BS <= 336192786

	18
	222 < BS <= 236
	242
	336192786 < BS <= 358250084

	19
	236 < BS <= 252
	243
	358250084 < BS <= 381754540

	20
	252 < BS <= 268
	244
	381754540 < BS <= 406801102

	21
	268 < BS <= 286
	245
	406801102 < BS <= 433490945

	22
	286 < BS <= 304
	246
	433490945 < BS <= 461931885

	23
	304 < BS <= 324
	247
	461931885 < BS <= 492238808

	24
	324 < BS <= 346
	248
	492238808 < BS <= 524534140

	25
	346 < BS <= 368
	249
	524534140 < BS <= 558948340

	26
	368 < BS <= 392
	250
	558948340 < BS <= 595620423

	27
	392 < BS <= 418
	251
	595620423 < BS <= 634698527

	28
	418 < BS <= 445
	252
	634698527 < BS <= 676340510

	29
	445 < BS <= 475
	253
	676340510 < BS <= 720714584

	30
	475 < BS <= 506
	254
	720714584 < BS <= 768000000

	31
	506 < BS <= 539
	255
	768000000 < BS


· Alt.2: Reserve BSVs is defined in the last BS Indices.

This is based on a similar approach as used for the Recommended Bit Rate Table in the MAC specification i.e. Reserve values are defined in the BST. Specifically, Bmax would be set to BS Index which is less than BS Index = 255 so as to avoid that invalid BSVs are eliminated. In our parameter assumption, Reserve values are defined from BS Index = 240 to BS Index = 255, by which the invalid BSV in BS Index = 5 can be eliminated. The result of the BST is shown in the following.
	Index
	BS value [bytes]
	Index
	BS value [bytes]

	0
	BS = 0
	32
	77 < BS <= 72

	1
	0 < BS <= 10
	33
	82 < BS <= 77

	2
	10 < BS <= 11
	34
	88 < BS <= 82

	3
	11 < BS <= 12
	35
	94 < BS <= 93

	4
	12 < BS <= 13
	…
	…

	5
	13 < BS <= 14
	…
	…

	6
	14 < BS <= 15
	230
	52134078 < BS <= 55793391

	7
	15 < BS <= 16
	231
	55793391 < BS <= 59709552

	8
	16 < BS <= 17
	232
	59709552 < BS <= 63900591

	9
	17 < BS <= 18
	233
	63900591 < BS <= 68385801

	10
	18 < BS <= 19
	234
	68385801 < BS <= 73185829

	11
	19 < BS <= 20
	235
	73185829 < BS <= 78322773

	12
	20 < BS <= 22
	236
	78322773 < BS <= 83820282

	13
	22 < BS <= 23
	237
	83820282 < BS <= 89703663

	14
	23 < BS <= 25
	238
	89703663 < BS <= 96000000

	15
	25 < BS <= 26
	239
	96000000< BS

	16
	26 < BS <= 28
	240
	Reserved

	17
	28 < BS <= 30
	241
	Reserved

	18
	30 < BS <= 32
	242
	Reserved

	19
	32 < BS <= 34
	243
	Reserved

	20
	34 < BS <= 37
	244
	Reserved

	21
	37 < BS <= 39
	245
	Reserved

	22
	39 < BS <= 42
	246
	Reserved

	23
	42 < BS <= 45
	247
	Reserved

	24
	45 < BS <= 48
	248
	Reserved

	25
	48 < BS <= 51
	249
	Reserved

	26
	51 < BS <= 55
	250
	Reserved

	27
	55 < BS <= 59
	251
	Reserved

	28
	59 < BS <= 63
	252
	Reserved

	29
	63 < BS <= 67
	253
	Reserved

	30
	67 < BS <= 72
	254
	Reserved

	31
	72 < BS <= 77
	255
	Reserved


We think that both alternatives work, but our preference is to go for Alt.2. As we pointed out, this approach is similar to what the MAC specification has already specified in Recommended Bit Rate Table, where there are reserved values in last BS indices. In addition, reserved values might be able to be used for extended BS values in future if uplink data rate will be further increased. Therefore, from the perspective of future proofing, inclusion of the reserved values makes sense.
Proposal 1:
RAN2 is asked to discuss which alternatives would be specified in the following
Alt.1: The unit of BSV is defined by [bits] instead of [bytes].
Alt.2: Reserve BSVs is defined in the last BS Indices.
Proposal 2: RAN2 is asked to go for Alt.2 in the MAC specification.

3. Summary of Proposals
Observation:
There could be mathematically invalid BSVs in the Long BS table.
Proposal 1:
RAN2 is asked to discuss which alternatives would be specified in the following.
Alt.1: The unit of BSV is defined by [bits] instead of [bytes].
Alt.2: Reserve BSVs is defined in the last BS Indices.

Proposal 2: RAN2 is asked to go for Alt.2 in the MAC specification.
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