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1
Introduction

In the RAN2-63 meeting the BSR table format has been discussed, and it has been decided to agree on the proposed BSR coding table in [2]. The agreed table assumed that the highest possible LTE UL rate (corresponding to the 20 MHz system bandwidth) will be assigned to a UE in a sustained fashion. This likely is not going to be the case, and a number of scenarios can be identified where this does not occur:

· UE category may not support peak rates

· Cells will have system bandwidths smaller than 20MHz

· UEs negotiated QoS parameters do not require sustained peak UL rates

· Scheduling (QoS) policy at the eNB caps UE rate to some level

As a consequence of the ability of BSR reports to always support UL peak data rate, the agreed BSR coding table has smaller granularity than it could have, as well it has a higher range of values than what is really needed. Therefore we propose to introduce a BSR scaling factor, which would scale thresholds in the BSR coding table. This scaling factor would be configurable by eNodeB, and communicated to the UE via RRC signalling as part of UE’s MAC configuration.
2
Buffer Size Levels

As already proposed in [2], exponentially distributed buffer size levels can be used in LTE.  According to this proposal the buffer level thresholds are computed according to the following formula [2]:

(1) 








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

 p =1–( Bmax / Bmin) 1 / (N-1)
Bmin = 10 bytes, 

Bmax = (75376 ( 16) / 8 = 150752 bytes ( 150 Kbyte

N = 62

To account for different UE categories, System Bandwidths, UE’s QoS, and traffic characteristics, and to improve on the granularity of BSR reports,  a BSR scaling factor (BSR_SF) can be added to the formula (1) by simply modifying the p term as follows:

(2)



p =1–(BSR_SF* Bmax / Bmin) 1 / (N-1)
where BSR_SF can have values of  0.125, 0.25, 0.5, and 1.

3
Conclusion

In this contribution we propose to keep exponential distribution of buffer size levels, as proposed in [2], and to:

Proposal 1: introduce BSR scaling factor (BSR_SF) as described by formula (2) which would be configurable by RRC and communicated to the UE as part of its MAC Configuration parameters. 

Proposal 2: BSR_SF can have values of 0.125, 0.25, 0.5, and 1

The attached CR captures above proposals.
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Beginning of Text Proposal

6.1.3.1
Buffer Status Report MAC Control Elements

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and BS are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;

-
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; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. Depending on the configured BSR scaling factor BSR_SF, and the UE’s Buffer Size BS, UE sets Buffer Size field to the value of  k, when its Buffer Size BS is BS(k-1) < BS ( BS(k).  UE selects Buffer Size field value of 63, when its Buffer Size BS > BS(62), and buffer Size filed value of 0 to indicate empty buffer. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1. 
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Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element
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Figure 6.1.3.1-2: Long BSR MAC control element


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 6.1.3.1-1: Buffer size levels for BSR

	index k
	Buffer Size value BS(k) (bytes)

	 
	BSR_SF=0.125
	BSR_SF=0.25
	BSR_SF=0.5
	BSR_SF=1

	0
	=0
	=0
	=0
	=0

	1
	10
	10
	10
	10

	2
	12
	12
	12
	12

	3
	13
	14
	14
	14

	4
	15
	15
	16
	17

	5
	17
	18
	18
	19

	6
	19
	20
	21
	22

	7
	21
	23
	25
	26

	8
	24
	26
	28
	31

	9
	27
	30
	33
	36

	10
	31
	34
	38
	42

	11
	35
	39
	44
	49

	12
	39
	45
	50
	57

	13
	45
	51
	58
	67

	14
	50
	58
	67
	78

	15
	57
	67
	78
	91

	16
	64
	76
	90
	107

	17
	73
	87
	104
	125

	18
	82
	100
	121
	146

	19
	93
	114
	140
	171

	20
	105
	130
	162
	200

	21
	119
	149
	187
	234

	22
	134
	170
	216
	274

	23
	152
	195
	250
	321

	24
	172
	223
	290
	376

	25
	194
	255
	335
	440

	26
	220
	292
	388
	515

	27
	249
	334
	449
	603

	28
	281
	382
	520
	706

	29
	318
	438
	601
	826

	30
	360
	501
	696
	967

	31
	408
	573
	805
	1132

	32
	461
	656
	932
	1326

	33
	522
	750
	1079
	1552

	34
	590
	859
	1249
	1817

	35
	668
	982
	1446
	2127

	36
	756
	1124
	1673
	2490

	37
	855
	1287
	1937
	2915

	38
	967
	1472
	2242
	3413

	39
	1094
	1685
	2595
	3995

	40
	1238
	1928
	3003
	4677

	41
	1401
	2207
	3476
	5476

	42
	1585
	2525
	4023
	6411

	43
	1793
	2890
	4657
	7505

	44
	2029
	3307
	5391
	8787

	45
	2296
	3785
	6240
	10287

	46
	2598
	4331
	7222
	12043

	47
	2939
	4957
	8360
	14099

	48
	3326
	5673
	9677
	16507

	49
	3763
	6492
	11201
	19325

	50
	4258
	7430
	12965
	22624

	51
	4818
	8503
	15007
	26487

	52
	5451
	9731
	17371
	31009

	53
	6168
	11136
	20107
	36304

	54
	6979
	12745
	23274
	42502

	55
	7897
	14585
	26940
	49759

	56
	8935
	16692
	31183
	58255

	57
	10110
	19102
	36094
	68201

	58
	11439
	21861
	41780
	79846

	59
	12943
	25019
	48360
	93479

	60
	14646
	28632
	55978
	109439

	61
	16571
	32768
	64795
	128125

	62
	18750
	37500
	75000
	150000

	63
	>18750
	>37500
	>75000
	>150000


End of Text Proposal




























