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1 Introduction
At RAN2#70bis it was agreed to introduce one additional BSR table for Rel-10 and to allow the eNB to configure via RRC if the new table is to be used. In this paper we discuss the values of the Rel-10 BSR table.
2 Rel-10 BSR Table
The existing BSR table [1] has exponentially distributed buffer size levels which are derived using the same formulas as in HSUPA [2]:
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 and Bmin is the minimum buffer size level, Bmax is the maximum buffer size level, and N is the number of reported buffer size levels (64 minus the ones used for static values). 

Selecting Bmin and N
As agreed in the previous RAN2 meeting the new BSR table shall also have 64 code points and be exponentially distributed with the first code point indicating a BS of zero bytes. In the existing table the lowest and highest code points are used for static values to indicate a buffer size of zero bytes respectively a buffer size of equal to or above 150 Kbytes. If we assume that we want to use the highest and lowest code points of the new table in the same manner we can set Bmin = 10 and N = 62.

Selecting Bmax
Selecting an appropriate value for Bmax should be based on the uplink data peak rate, expected response time and the maximum TB size. The number of TBs used when CA and MIMO are being used together should also be considered.
With a maximum TB size of 75376 bits and a response time of 2 RTT the following maximum buffer size (Bmax ) would be possible for an UE running CA with 5 CCs and 4x4 MIMO:

Bmax  = (75376 * 2 * 8 * 5 * 4) / 8 = 3 015 040 bytes ≈ 3 000 Kbytes
In real deployment this will not be a very common scenario and a slightly lower maximum buffer size could seem sufficient. However, not only would 3000 Kbytes cover the maximum possible buffer size for Rel-10 but it would also give the benefit of taking height for upcoming releases and thus we may not have to introduce further additional tables very soon even if UL peak rates are increased. Also, since we are using a logarithmic scale for the BSR table, the granularity of the lower code points would not be affected much by setting a maximum of 3000 Kbyte compared to for example 1500 Kbytes (thus only taking into consideration a combination of 5 CC and 2x2 MIMO). 
Furthermore, it is beneficial for the eNB to be aware of the actual buffer size which increases typically up to two or three times the bandwidth delay product (BDP = end-to-end round trip time * data rate). One should note that the BDP reaches significant sizes even at lower data, e.g. 200 MBit/s * 100 ms = 2,5 MByte. Based on this extended information the eNB can e.g. decide whether or not it is worth adding or activating additional SCells or whether to take other actions too cope with too large queues in the UE. 

Hence we would prefer to have a maximum BS of 3000 Kbytes in Rel-10. Using the parameters and formula indicated above, the BSR table in Annex A can be derived.

Proposal 1 Use the BSR table in Annex A as the new Rel-10 BSR table.
3 Conclusion

Based on the analysis above we propose a new BSR table for Rel-10 with a minimum BS value of zero and a maximum BS value of 3000 Kbytes.
Proposal 1
Use the BSR table in Annex A as the new Rel-10 BSR table.
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Appendix A – Proposed Rel-10 BSR Table
	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	32
	4940 < BS <= 6074

	1
	0 < BS <= 10
	33
	6074 < BS <= 7469

	2
	10 < BS <= 13
	34
	7469 < BS <= 9185

	3
	13 < BS <= 16
	35
	9185 < BS <= 11294

	4
	16 < BS <= 19
	36
	11294 < BS <= 13888

	5
	19 < BS <= 23
	37
	13888 < BS <= 17077

	6
	23 < BS <= 29
	38
	17077 < BS <= 20999

	7
	29 < BS <= 35
	39
	20999 < BS <= 25822

	8
	35 < BS <= 43
	40
	25822 < BS <= 31752

	9
	43 < BS <= 53
	41
	31752 < BS <= 39045

	10
	53 < BS <= 65
	42
	39045 < BS <= 48012

	11
	65 < BS <= 80
	43
	48012 < BS <= 59039

	12
	80 < BS <= 98
	44
	59039 < BS <= 72598

	13
	98 < BS <= 120
	45
	72598 < BS <= 89272

	14
	120 < BS <= 147
	46
	89272 < BS <= 109774

	15
	147 < BS <= 181
	47
	109774 < BS <= 134986

	16
	181 < BS <= 223
	48
	134986 < BS <= 165989

	17
	223 < BS <= 274
	49
	165989 < BS <= 204111

	18
	274 < BS <= 337
	50
	204111 < BS <= 250990

	19
	337 < BS <= 414
	51
	250990 < BS <= 308634

	20
	414 < BS <= 509
	52
	308634 < BS <= 379519

	21
	509 < BS <= 625
	53
	379519 < BS <= 466683

	22
	625 < BS <= 769
	54
	466683 < BS <= 573866

	23
	769 < BS <= 945
	55
	573866 < BS <= 705666

	24
	945 < BS <= 1162
	56
	705666 < BS <= 867737

	25
	1162 < BS <= 1429
	57
	867737 < BS <= 1067031

	26
	1429 < BS <= 1757
	58
	1067031 < BS <= 1312097

	27
	1757 < BS <= 2161
	59
	1312097 < BS <= 1613447

	28
	2161 < BS <= 2657
	60
	1613447 < BS <= 1984009

	29
	2657 < BS <= 3267
	61
	1984009 < BS <= 2439678

	30
	3267 < BS <= 4017
	62
	2439678 < BS <= 3000000

	31
	4017 < BS <=4940
	63
	BS > 3000000
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