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1	Introduction
In this contribution, we address the leftover issue from the post meeting email discussion MAC CR [1] and the open issue identified by the rapporteur on padding BSR:
· Issue 0: Refined Long BSR table index 0 value/range.
· Issue 1: Whether Refined Long BSR can be used as a padding BSR?
2	Discussions
2.1	Issue 0 – Refined Long BS table index 0.
[bookmark: _Hlk151985325]Following the approval of R2-2313823 the value for index 0 in Table 6.1.3.1-3 is defined as the range >4903 and ≤ 5000 as shown below:
From 3GPP TS 38.321 V18.0.0 (2023-12):
	Table 6.1.3.1-3. Buffer size levels (in bytes) for the Buffer Size field in Refined Long BSR
	0
	>4903 and ≤ 5000
	64
	≤ 17584
	128
	≤ 61841
	192
	≤ 217489

	1
	≤ 5099
	65
	≤ 17933
	129
	≤ 63069
	193
	≤ 221805

	2
	≤ 5200
	66
	≤ 18289
	130
	≤ 64320
	194
	≤ 226207

	3
	≤ 5303
	67
	≤ 18652
	131
	≤ 65596
	195
	≤ 230695


															…
The definition of a range for index 0 stems from the desire to best utilize the code point. 
Observation 1: It is indeed desirable to use a range for index 0 of Table 6.1.3.1-3 as opposed to a single.
The value 4903 bytes however has no background information on how it was derived and seems to stem from the desire to keep consistent quantization error across the new Refined Long BS table.
Observation 2: the consistency of quantization errors within a table is not a goal worth pursuing as the legacy table already does not provide that, but we should rather prioritize overall reduction of quantization errors.
An alternative proposal in the comments to R2-2313823 is to use the value 4751 bytes as this is the legacy Long BS value at index 98 and the one below the discussed threshold value of 5000 bytes for fallback. 
Consider these scenarios for the two ranges: 
1. Range >4903 and ≤5000 
2. Range >4751 and ≤5000

· First thing to note is that range 2) is a lot clearer as to why it exists.
· Consider that if the Refined table is defined for the LCG the UE is expected to first check if its buffer size fits in the Refined BSR table so it knows if it should do search in it or in the fallback table.
· Consider the following examples:
· Assume buffer size of 4751 bytes or less. 
· For both ranges 1) and 2) UE selects legacy Long and indicates index from legacy table between 0 and 98
· Assume buffer size between 4752 and 4903 (including).
· In case of range 1) UE selects fallback and reports legacy long index 99 indicating 5059 bytes or less
· In case of range 2) UE stays with Refined long table and reports index 0 from it indicating 5000 bytes or less -> this is 59 bytes less error!
· Assume buffer size between 4904 and 5000 (including).
· For both ranges 1) and 2) UE stays with Refined Long table and reports index 0 from it indicating 5000 bytes of less
Observation 3: Using range definition for index 0 of Table 6.1.3.1-3 defined as >4751 and ≤5000 is:
· Clearer on the reasoning for the values used.
· Provides lower overall quantization error without additional implementation complications.
Proposal 1: change the definition of the range for Table 6.1.3.1-3 index 0 to >4751 and ≤5000.
2.2	Issue 1 –Refined Long BSR for padding BSR
During the e-mail discussion in the lead up to the approval of R2-2313823 it was concluded that RAN2 did not actually agree on the use of Refined Long BSR for padding and proposed changes were removed from the R2-2313823. This section discussed our views on the topic.
Observation 4: The current padding BSR rules covered under section 5.4.5	Buffer Status Reporting of 3GPP TS 38.321 V18.0.0 (2023-12) do NOT allow for the use of Refined Long BSR with the new eLCID regardless of the settings for additionalBSR-TableAllowed of the individual LCGs.
Before discussing the merits of allowing for Refined Long BSR as padding BSR, it is worth considering the differences between legacy Long BSR and Refined Long BSR. There are two main differences:
· Refined Long BSR uses eLCID instead of LCID. This permanently adds one byte to its MAC sub-header.
· Refined Long BSR includes a non-optional additional byte with the BTi indications. This permanently adds one byte to the MAC CE itself.
Observation 5: Refined Long BSR is always 2 bytes larger than the legacy Long BSR.
As an example of the above consider the minimum and maximum lengths of the two MAC CEs. Those are:
· Long BSR
· Minimum length = 2 (sub-header) + 3 (MAC CE) = 5 bytes because at least 2 LCGs must be configured and have data for transmission before Long BSR is allowed
· Maximum length = 2 (sub-header) + 9 (MAC CE) = 11 bytes for a maximum of 8 LCGs
· Refined Long BSR
· Minimum length = 3 (sub-header) + 3 (MAC CE) = 6 bytes because even if only 1 LCG is defined with additionalBSR-TableAllowed then Refined Long BSR is allowed.
· Maximum length = 3 (sub-header) + 10 (MAC CE) = 13 bytes for a maximum of 8 LCGs regardless how many of them are configured with additionalBSR-TableAllowed (but at least one must be).
In both cases the maximum length of the MAC CE is driven by the number of configured LCGs when all the LCGs are with data buffered 
Observation 6: Refined Long BSR is NOT allowed to be truncated as agreed in the previous meeting.
When there are enough padding bits to include Refined Long BSR and at least one LCG uses the Refined BS table and has data to send, we see no reason to artificially disallow it. It could happen when data for some LCH(s) cannot be included in the grant while there are still large among of data buffered, which would be worth reporting with fine granularity.
If the padding size is smaller than the Long BSR when truncated BSR is needed, it is not enough for Refined Long BSR either, for which case could simply apply the legacy procedure. For the case when there is enough padding space without truncation, the UE should first check if Refined Long BSR is to be reported and if there is enough space to include it, if so then include Refined Long BSR. Otherwise, check if there is enough space to report Long BSR like in legacy.
Proposal 2: Refined Long BSR is allowed as padding BSR and checked before Long BSR.
3	Conclusion
This document has made the following observations and proposals with TP to MAC provided in Annex:
Observation 1: It is indeed desirable to use a range for index 0 of Table 6.1.3.1-3 as opposed to a single.
Observation 2: the consistency of quantization errors within a table is not a goal worth pursuing as the legacy table already does not provide that, but we should rather prioritize overall reduction of quantization errors.
Observation 3: Using range definition for index 0 of Table 6.1.3.1-3 defined as >4751 and ≤5000 is:
· Clearer on the reasoning for the values used.
· Provides lower overall quantization error without additional implementation complications.
Proposal 1: change the definition of the range for Table 6.1.3.1-3 index 0 to >4751 and ≤5000.
Observation 4: The current padding BSR rules covered under section 5.4.5	Buffer Status Reporting of 3GPP TS 38.321 V18.0.0 (2023-12) do NOT allow for the use of Refined Long BSR with the new eLCID regardless of the settings for additionalBSR-TableAllowed of the individual LCGs.
Observation 5: Refined Long BSR is always 2 bytes larger than the legacy Long BSR.
Observation 6: Refined Long BSR is NOT allowed to be truncated as agreed in the previous meeting.
Proposal 2: Refined Long BSR is allowed as padding BSR and checked before Long BSR.
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[bookmark: _Toc155999637]5.4.5	Buffer Status Reporting
…
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if for at least one LCG configured with additionalBSR-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3:
2>	report Refined Long BSR for all LCGs which have data available for transmission;
1>	else:
2>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
3>	report Long BSR for all LCGs which have data available for transmission.
2>	else:
3>	report Short BSR.
For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	if the maximum LCG ID among the configured LCGs is 7 or lower:
3>	report Long BSR for all LCGs which have data available for transmission.
2>	else:
3>	report Extended Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Extended Short BSR.
For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
2>	if more than one LCG has data available for transmission when the BSR is to be built:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3>	else:
4>	report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.
2>	else:
3>	report Short BSR.
1>	else if for at least one LCG configured with additionalBSR-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3 and the number of padding bits is equal to or larger than the size of the Refined Long BSR plus its subheader:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR for all LCGs which have data available for transmission.

[bookmark: _Toc29239879][bookmark: _Toc37296277][bookmark: _Toc46490408][bookmark: _Toc52752103][bookmark: _Toc52796565][bookmark: _Toc155999773]6.1.3.1	Buffer Status Report MAC CEs
…
Table 6.1.3.1-3. Buffer size levels (in bytes) for the Buffer Size field in Refined Long BSR

	0
	>4903 4751 and ≤ 5000
	64
	≤ 17584
	128
	≤ 61841
	192
	≤ 217489

	1
	≤ 5099
	65
	≤ 17933
	129
	≤ 63069
	193
	≤ 221805

	2
	≤ 5200
	66
	≤ 18289
	130
	≤ 64320
	194
	≤ 226207

	3
	≤ 5303
	67
	≤ 18652
	131
	≤ 65596
	195
	≤ 230695

	4
	≤ 5408
	68
	≤ 19022
	132
	≤ 66898
	196
	≤ 235273

	5
	≤ 5516
	69
	≤ 19399
	133
	≤ 68226
	197
	≤ 239942

	6
	≤ 5625
	70
	≤ 19784
	134
	≤ 69580
	198
	≤ 244703

	7
	≤ 5737
	71
	≤ 20177
	135
	≤ 70960
	199
	≤ 249559

	8
	≤ 5851
	72
	≤ 20577
	136
	≤ 72368
	200
	≤ 254511

	9
	≤ 5967
	73
	≤ 20985
	137
	≤ 73804
	201
	≤ 259562

	10
	≤ 6085
	74
	≤ 21402
	138
	≤ 75269
	202
	≤ 264713

	11
	≤ 6206
	75
	≤ 21827
	139
	≤ 76763
	203
	≤ 269966

	12
	≤ 6329
	76
	≤ 22260
	140
	≤ 78286
	204
	≤ 275323

	13
	≤ 6455
	77
	≤ 22702
	141
	≤ 79839
	205
	≤ 280786

	14
	≤ 6583
	78
	≤ 23152
	142
	≤ 81424
	206
	≤ 286358

	15
	≤ 6713
	79
	≤ 23611
	143
	≤ 83040
	207
	≤ 292041

	16
	≤ 6847
	80
	≤ 24080
	144
	≤ 84687
	208
	≤ 297836

	17
	≤ 6983
	81
	≤ 24558
	145
	≤ 86368
	209
	≤ 303746

	18
	≤ 7121
	82
	≤ 25045
	146
	≤ 88082
	210
	≤ 309774

	19
	≤ 7262
	83
	≤ 25542
	147
	≤ 89830
	211
	≤ 315921

	20
	≤ 7407
	84
	≤ 26049
	148
	≤ 91612
	212
	≤ 322190

	21
	≤ 7554
	85
	≤ 26566
	149
	≤ 93430
	213
	≤ 328583

	22
	≤ 7703
	86
	≤ 27093
	150
	≤ 95284
	214
	≤ 335104

	23
	≤ 7856
	87
	≤ 27631
	151
	≤ 97175
	215
	≤ 341754

	24
	≤ 8012
	88
	≤ 28179
	152
	≤ 99103
	216
	≤ 348535

	25
	≤ 8171
	89
	≤ 28738
	153
	≤ 101070
	217
	≤ 355452

	26
	≤ 8333
	90
	≤ 29309
	154
	≤ 103076
	218
	≤ 362505

	27
	≤ 8499
	91
	≤ 29890
	155
	≤ 105121
	219
	≤ 369699

	28
	≤ 8667
	92
	≤ 30483
	156
	≤ 107207
	220
	≤ 377035

	29
	≤ 8839
	93
	≤ 31088
	157
	≤ 109335
	221
	≤ 384517

	30
	≤ 9015
	94
	≤ 31705
	158
	≤ 111504
	222
	≤ 392147

	31
	≤ 9194
	95
	≤ 32334
	159
	≤ 113717
	223
	≤ 399929

	32
	≤ 9376
	96
	≤ 32976
	160
	≤ 115973
	224
	≤ 407865

	33
	≤ 9562
	97
	≤ 33630
	161
	≤ 118275
	225
	≤ 415959

	34
	≤ 9752
	98
	≤ 34298
	162
	≤ 120622
	226
	≤ 424213

	35
	≤ 9946
	99
	≤ 34978
	163
	≤ 123016
	227
	≤ 432631

	36
	≤ 10143
	100
	≤ 35672
	164
	≤ 125457
	228
	≤ 441216

	37
	≤ 10344
	101
	≤ 36380
	165
	≤ 127946
	229
	≤ 449971

	38
	≤ 10549
	102
	≤ 37102
	166
	≤ 130485
	230
	≤ 458900

	39
	≤ 10759
	103
	≤ 37839
	167
	≤ 133074
	231
	≤ 468007

	40
	≤ 10972
	104
	≤ 38589
	168
	≤ 135715
	232
	≤ 477294

	41
	≤ 11190
	105
	≤ 39355
	169
	≤ 138408
	233
	≤ 486765

	42
	≤ 11412
	106
	≤ 40136
	170
	≤ 141155
	234
	≤ 496425

	43
	≤ 11639
	107
	≤ 40933
	171
	≤ 143956
	235
	≤ 506276

	44
	≤ 11870
	108
	≤ 41745
	172
	≤ 146813
	236
	≤ 516322

	45
	≤ 12105
	109
	≤ 42573
	173
	≤ 149726
	237
	≤ 526568

	46
	≤ 12345
	110
	≤ 43418
	174
	≤ 152697
	238
	≤ 537017

	47
	≤ 12590
	111
	≤ 44280
	175
	≤ 155727
	239
	≤ 547674

	48
	≤ 12840
	112
	≤ 45158
	176
	≤ 158817
	240
	≤ 558542

	49
	≤ 13095
	113
	≤ 46055
	177
	≤ 161969
	241
	≤ 569625

	50
	≤ 13355
	114
	≤ 46968
	178
	≤ 165183
	242
	≤ 580929

	51
	≤ 13620
	115
	≤ 47900
	179
	≤ 168461
	243
	≤ 592457

	52
	≤ 13890
	116
	≤ 48851
	180
	≤ 171804
	244
	≤ 604213

	53
	≤ 14166
	117
	≤ 49820
	181
	≤ 175213
	245
	≤ 616203

	54
	≤ 14447
	118
	≤ 50809
	182
	≤ 178690
	246
	≤ 628431

	55
	≤ 14734
	119
	≤ 51817
	183
	≤ 182236
	247
	≤ 640902

	56
	≤ 15026
	120
	≤ 52846
	184
	≤ 185852
	248
	≤ 653620

	57
	≤ 15324
	121
	≤ 53894
	185
	≤ 189540
	249
	≤ 666590

	58
	≤ 15628
	122
	≤ 54964
	186
	≤ 193302
	250
	≤ 679818

	59
	≤ 15938
	123
	≤ 56054
	187
	≤ 197137
	251
	≤ 693308

	60
	≤ 16255
	124
	≤ 57167
	188
	≤ 201049
	252
	≤ 707066

	61
	≤ 16577
	125
	≤ 58301
	189
	≤ 205039
	253
	≤ 721097

	62
	≤ 16906
	126
	≤ 59458
	190
	≤ 209108
	254
	≤ 735406

	63
	≤ 17242
	127
	≤ 60638
	191
	≤ 213257
	255
	≤ 750000






