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1
Introduction

Concerning the signaling format of buffer status reports in E-UTRA uplink, RAN2 already agreed that 6 bits are used to carry information on the amount of buffered data in the UE in correspondence of each radio bearer group (RBG). Consequently, the following text has been included in [1]:
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer. RLC control PDUs to be transmitted, RLC PDUs that have been transmitted and negatively acknowledged by the peer entity and PDCP control PDUs shall also be included in the buffer size computation. The RLC and MAC header sizes are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1].

However, Table 6.1.2.1-1 has not yet been added to the 3GPP specifications. In this contribution we propose a table to be used at the UE when computing buffer status reports. A similar approach as used for signalling the Total E-DCH Buffer Status (TEBS) in HSUPA is proposed (i.e. the buffer size levels are exponential distributed).
2
Buffer Size levels
A similar approach as used for HSUPA [2] [4] is proposed to compute the exponentially distributed buffer size levels. In order to do that, the following parameters need to be determined: the minimum buffer size level (Bmin), the maximum buffer size level (Bmin), and the number of reported buffer size levels (N).

Minimum buffer size level – As a starting point in the distribution, we propose to tailor the buffer size to fit a VoIP SID packet because this is likely to be the smallest packet for which resources will be often asked for transmission in uplink. Taking into account the AMR SID header as well as the compressed UDP/IP header, the value of 10 bytes seems to be a reasonable choice for the minimum buffer size level. 
Bmin = 10 bytes
Maximum buffer size level – As proposed in [3] for HSUPA, we recommend to derive the maximum buffer size level based on the uplink peak data rate and the expected response time after a buffer status report is transmitted (i.e. the time elapsing between a buffer status report and the corresponding uplink grant). With a maximum transport block size of 75376 bits [5] and a response time of 2 RTTs (including transmission, processing as well as scheduling delay), the maximum buffer size level for in E-UTRA uplink can be derived as:
Bmax = (75376 ( 16) / 8 = 15752 bytes # 150 Kbyte
Number of reported buffer size levels – Based on the agreement that 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 [3]:
Bk = (Bmin( (1 - p) k ( 
where p = ( Bmax / Bmin) 1 / (N-1) - 1.

Table 1: Buffer size levels for BSR in E-UTRA uplink

	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer size (BS) value [bytes]

	0
	BS = 0
	32
	1225 < BS <= 1431

	1
	BS <= 10
	33
	1431 < BS <= 1671

	2
	10 < BS <= 12
	34
	1671 < BS <= 1951

	3
	12 < BS <= 14
	35
	1951 < BS <= 2278

	4
	14 < BS <= 16
	36
	2278 < BS <= 2660

	5
	16 < BS <= 19
	37
	2660 < BS <= 3106

	6
	19 < BS <= 22
	38
	3106 < BS <= 3627

	7
	22 < BS <= 26
	39
	3627 < BS <= 4236

	8
	26 < BS <= 30
	40
	4236 < BS <= 4946

	9
	30 < BS <= 35
	41
	4946 < BS <= 5776

	10
	35 < BS <= 41
	42
	5776 < BS <= 6745

	11
	41 < BS <= 48
	43
	6745 < BS <= 7877

	12
	48 < BS <= 56
	44
	7877 < BS <= 9198

	13
	56 < BS <= 65
	45
	9198 < BS <= 10741

	14
	65 < BS <= 76
	46
	10741 < BS <= 12543

	15
	76 < BS <= 88
	47
	12543 < BS <= 14647

	16
	88 < BS <= 103
	48
	14647 < BS <= 17105

	17
	103 < BS <= 120
	49
	17105 < BS <= 19974

	18
	120 < BS <= 140
	50
	19974 < BS <= 23325

	19
	140 < BS <= 164
	51
	23325 < BS <= 27238

	20
	164 < BS <= 191
	52
	27238 < BS <= 31808

	21
	191 < BS <= 223
	53
	31808 < BS <= 37144

	22
	223 < BS <= 260
	54
	37144 < BS <= 43376

	23
	260 < BS <= 304
	55
	43376 < BS <= 50653

	24
	304 < BS <= 355
	56
	50653 < BS <= 59150

	25
	355 < BS <= 414
	57
	59150 < BS <= 69074

	26
	414 < BS <= 483
	58
	69074 < BS <= 80662

	27
	483 < BS <= 564
	59
	80662 < BS <= 94194

	28
	564 < BS <= 659
	60
	94194 < BS <= 109997

	29
	659 < BS <= 770
	61
	109997 < BS <= 128451

	30
	770 < BS <= 899
	62
	128451 < BS <= 150000

	31
	899 < BS <= 1049
	63
	BS > 150000


3
Conclusion
In this contribution we propose to deploy exponentially distributed buffer size levels for BSR in E-UTRA uplink. The proposed approach is very similar to the one used in HSUPA (Release 6) for the total E-DCH buffer status [4]. As a consequence we proposed to include Table 1 in the E-UTRA MAC specifications [1]. A corresponding text proposal for TS 36.321 is given in R2-083102.
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