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Discussion and Decision

1
Introduction
At the last meeting, it was agreed to specify at least one additional BSR table which can be used in case of higher data rates, details on number of values, values and how it is used are FFS [1]. This contribution addresses those details.
2
BSR format
The additional extended table(s) is(are) introduced to support higher data rates in the context of carrier aggregation. To avoid unnecessary modifications to the existing Rel-8/9 BSR procedure, we would prefer not to change the concept of BSR triggering and short/long BSR reporting, i.e. keep Short/Long BSR format and determination of Short or Long BSR according to current buffer status, 2 bits LCID and 6 bits BS size.
Proposal 1: Reuse per LCG Short/Long BSR format with 2 bits LCG ID and 6 bits BS size.
When more than one LCG has data buffered, 4 LCGs with Long BSR will be used. There are only 2 R bits in the MAC sub-header for BSR which is not enough to indicate the BSR table for 4 LCGs individually, thus the same BSR table should be used. Consequently, the extended table should start with same minimum value as currently to ensure that it can cover the cases where some LCGs exceed the maximum BS value of Rel-8/9 while some not.
Following the same rules as used for defining the BSR table content in Rel-8/9 [2], the extended table will be as show in Table 1, with:
Minimum buffer size level – Same as current table. 

Bmin = 10 bytes
Maximum buffer size level – derived based on the uplink peak data rate and the expected response time after a buffer status report is transmitted, with a maximum transport block size of 75376 bits [3], a response time of 2 RTTs, 5 UL CC [4] and 2 TBs per CC, the maximum buffer size level for in E-UTRA uplink becomes Bmax = (75376 ( 16 ( 5 ( 2) / 8 = 15752 ( 10 bytes # 150 ( 10 Kbyte.
Bmax = (75376 ( 16 ( 5 ( 2) / 8 = 15752 ( 10 bytes # 1500000 byte
Number of reported buffer size levels –6 bits are used for the buffer size field, and assuming that the index “000000” is reserved to report an “empty buffer” then there are 26 – 1 = 63 (exponentially distributed) buffer size levels.

N = 63

Based on the parameters above, the buffer size levels reported in Table 1 are derived using the following formula [2]:

Bk = (Bmin( (1 - p) k ( 

where p = ( Bmax / Bmin) 1 / (N-1) - 1.

Table 1: Extended BSR tables
	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS= 0
	32
	3513 < BS <= 4271

	1
	0 < BS <= 10
	33
	4271 < BS <=5192

	2
	10 < BS <= 13
	34
	5192 < BS <= 6313

	3
	13 < BS <= 15
	35
	6313 < BS <= 7675

	4
	15 < BS <= 18
	36
	7675 < BS <= 9331

	5
	18 < BS <= 22
	37
	9331 < BS <= 11344

	6
	22 < BS <= 27
	38
	11344 < BS <= 13792

	7
	27 < BS <= 33
	39
	13792 < BS <= 16767

	8
	33 < BS <= 40
	40
	16767 < BS <= 20385

	9
	40 < BS <= 48
	41
	20385 < BS <= 24784

	10
	48 < BS <= 59
	42
	24784 < BS <= 30131

	11
	59 < BS <= 71
	43
	30131 < BS <= 36633

	12
	71< BS <= 86
	44
	36633 < BS <= 44537

	13
	86 < BS <= 105
	45
	44537 < BS <= 54147

	14
	105 < BS <= 127
	46
	54147 < BS <= 65831

	15
	127 < BS <= 155
	47
	65831< BS <= 80036

	16
	155 < BS <= 188
	48
	80036 < BS <= 97306

	17
	188 < BS <= 228
	49
	97306 < BS <= 118302

	18
	228 < BS <= 278
	50
	118302 < BS <= 143829

	19
	278 < BS <= 337
	51
	143829 < BS <= 174863

	20
	337 < BS <= 410
	52
	174863 < BS <= 212595

	21
	410 < BS <= 498
	53
	212595 < BS <= 258468

	22
	498 < BS <= 606
	54
	258468 < BS <= 314239

	23
	606 < BS <= 736
	55
	314239 < BS <= 382045

	24
	736 < BS <= 895
	56
	382045 < BS <= 464481

	25
	895 < BS <= 1088
	57
	464481 < BS <= 564705

	26
	1088 < BS <= 1323
	58
	564705 < BS <= 86556

	27
	1323 < BS <=1608
	59
	686556 < BS <= 834699

	28
	1608 < BS <= 1955
	60
	834699 < BS <= 1014807

	29
	1955 < BS <= 2377
	61
	1014807 < BS <= 1233779

	30
	2377 < BS <= 2890
	62
	1233779 < BS <= 1500000

	31
	2890 < BS <= 3513
	63
	BS > 1500000


It is noted that with exponential distribution, the granularity of lower index does not differ significantly from current BSR table. There is no need to have multiple BSR tables with a bit finer granularity with different maximum BS values.
Proposal 2: Introduce one Extended BSR table for CA as shown in Table 1.

3
How the tables are used
To ensure backward compatibility, the extended table should not be used when the NW does not support it. Thus we proposed to use it when Rel-10 features, e.g. carrier aggregation is configured.
Proposal 3: The extended table is used when CA is configured.

When multiple tables are usable, the UE can choose the tables according to current buffer status and indicate to the eNB which one is used via e.g. the one bit in the MAC sub-header. UE chooses the table with the finest granularity to provide most accurate information to the eNB. As stated in section 2, all LCGs in the long BSR should use same BSR table, a simple criterion could be to select the table according to the LCG with most data buffered, or alternatively the LCG that has triggered the BSR could also set the BSR table.
Proposal 4: UE chooses the tables according to current buffer status.
Proposal 5: UE indicates to eNB which table is used with one bit in the MAC sub-header for BSR.
4
Conclusion
Details of BSR extension for CA are discussed in this contribution with following proposals proposed, corresponding Text Proposal to [5] is provided separately in [6]:
Proposal 1: Reuse per LCG Short/Long BSR format with 2 bits LCG ID and 6 bits BS size.
Proposal 2: Introduce one Extended BSR table for CA as shown in Table 1.

Proposal 3: The extended table is used when CA is configured.
Proposal 4: UE chooses the tables according to current buffer status.

Proposal 5: UE indicates to eNB which table is used with one bit in the MAC sub-header for BSR.
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