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Discussion/Decision
1 Introduction

It has been agreed to report the buffer status per radio bearer group, which is the group of RBs in a certain priority range. This contribution addresses number of open issues regarding the buffer status report. 
2 Discussion
Number of Radio Bearer Groups & mapping
The first question is how many priorities will be defined over the radio channel in LTE. As always the starting point is UMTS, where eight MLPs are defined. During the last meeting the size of LCID was agreed to be 4 or 5 bit, which is not larger than the size of the radio bearer id in UMTS. From this it is obvious that the maximum number of radio bearers in LTE will be equal to or less than that in UMTS. Considering the number of the radio bearers in UMTS and in LTE, we believe the same number of MLPs as that of the UMTS will be enough for LTE. 

Proposal 1: To have eight MLPs per UE
With 8 MLPs per UE, the number of radio bearer groups could be either two or four. Two RB groups seems not the right choice considering the various types of traffic that will be deployed in LTE. Therefore 4 RB groups are proposed. 
Proposal 2: To have four RB groups per UE
The mapping between the radio bearers and the radio bearer groups could be either dynamic or static. Having dynamic mapping has an advnatage in reportign granularity when small number of RBs are configured in a UE. However, looking at the number of MLPs and RB groups, dynamic configuration seems not making big difference. At the moment, we believe the static mapping between RB groups and MLPs is better. Please see the below tables for the example of the static mapping. 

Table 1. <Example of static mapping>

	RB group
	RB characteristics
	MLP

	RB group 1
	High priority SRB
	MLP 1

	RB group 2
	Low priority SRB
	MLP 2

	RB group 3
	High priority packet service
	MLP 3, 4, 5

	RB group 4
	Low priority packet service
	MLP 6, 7, 8


Table 2. <Example of static mapping>

	RB group
	RB characteristics
	MLP

	RB group 1
	SRBs
	MLP 1, 2

	RB group 2
	High priority packet service
	MLP 3, 4

	RB group 3
	Medium priority packet service
	MLP 5, 6

	RB group 4
	Low priority packet service
	MLP 7, 8


Proposal 3: To have the static mapping between RB groups and MLPs. 
Buffer Status Report Format
There are number of MAC control informations, for example buffer status report, DRX control information etc. It might be useful to have a proper terminology for the control information structure and we believe an well known terminology called SUFI (Super Field) can be used for the MAC control information unit. 

The required fields for the buffer status report are RBG id, buffer size and probably the power headroom information. Since there could be number of RB groups that have data in the buffer, the number of RBG id/buffer size pair and consequently the size of the buffer status report is dynamic. Figure 1 shows an example on the buffer status report. 
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Fig 1. Buffer Status Report SUFI format

Considering that having more than 8 different types of MAC SUFIs are not likely, MAC SUFI type is proposed to be 3 bit. To make MAC SUFI type/SIZE fields byte aligned, the size of SIZE field is proposed to be 5 bit. Assuming 4 RB groups, RBG id is 2 bit.
Proposal 4: To have 3 bit MAC SUFI Type field, 5 bit MAC SUFI SIZE field, 2 bit RBG id field .

The total size of RBG id/buffer size field pair should be byte-aligned, therefore the candidate sizes for the buffer size are 6 bit or 14 bit. If we take the logarithmic approach for the buffer size coding like we did in EDCH, 14 bit buffer size tlable gives 16384 code points and 0.07% step size, which is clearly overkill. 6 bit buffer size gives 64 code points and 12.77% step size, that are comparable to 32 code points and 23.9% step size. So the proposal is to have 6 bit Buffer Size field. The size of UE power headroom is 5 bit in UMTS. Similar value might be used for LTE, but details are left to RAN1 decision.
To define a logarithmic distribution, the minimum and the maximum value should be defined first. The first code point could be used to indicate the empty buffer, so 63 code points are available. The second code point should correspond to the minimum value for the logarithmic function, which could be 10 byte as like in UMTS. The maximum value of the buffer size to be reported should ensure the seamless transmission even when UE continuously transmits the largest TB for n TTIs, where n is the required delay to send a buffer status report with some margin.  Largest TB size is 6250 byte at 50 Mbps. Let’s assume the typical buffer status reporting delay is 7 msec (1 HARQ retransmission with 6 HARQ processes) and the margin is 3 msec then the maximum buffer size to be reported is 62500 byte.  
Table 3 shows the buffer size table with the above parameterization. 
	code point
	buffer size
	code point
	buffer size
	code point
	buffer size
	code point
	buffer size

	0
	0 
	16
	83 
	32
	791 
	48
	7543 

	1
	10 
	17
	96 
	33
	911 
	49
	8685 

	2
	12 
	18
	110 
	34
	1049 
	50
	10000 

	3
	14 
	19
	127 
	35
	1207 
	51
	11514 

	4
	16 
	20
	146 
	36
	1390 
	52
	13257 

	5
	18 
	21
	168 
	37
	1600 
	53
	15264 

	6
	21 
	22
	194 
	38
	1842 
	54
	17574 

	7
	24 
	23
	223 
	39
	2121 
	55
	20235 

	8
	27 
	24
	256 
	40
	2442 
	56
	23298 

	9
	31 
	25
	295 
	41
	2812 
	57
	26825 

	10
	36 
	26
	340 
	42
	3238 
	58
	30886 

	11
	41 
	27
	391 
	43
	3728 
	59
	35562 

	12
	48 
	28
	450 
	44
	4292 
	60
	40946 

	13
	55 
	29
	518 
	45
	4942 
	61
	47145 

	14
	63 
	30
	597 
	46
	5690 
	62
	54283 

	15
	72 
	31
	687 
	47
	6551 
	63
	62500 


Proposal 5: To adopt the logarithmic approach for buffer size coding and to have 6 bit Buffer Size field.  
3 Summary 
It is proposed to discuss the issues and proposals in the discussion section, and make decisions as much as possible.
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