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1. Introduction
This document is Text proposal for output of email discussion #39 BSR open issues
2. Text proposal  
5.4.5
Buffer Status Reporting
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-ProhibitTimer;

-
logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.
The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].

A BSR shall be triggered if any of the following events occur:

-
the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either

-
the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-
none of the logical channels which belong to an LCG contains any available UL data;


in which case the BSR is referred below to as 'Regular BSR';
-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';

-
periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.
For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

2>
start or restart the logicalChannelSR-ProhibitTimer;

1>
else:

2>
if running, stop the logicalChannelSR-ProhibitTimer.

For Regular and Periodic BSR, the MAC entity shall:
1>
if more than one LCG has data available for transmission in the NR-UNIT where the BSR is transmitted:
2>
report Long BSR for all LCGs which have data available for transmission;

1>
else:

2>
report Short BSR.

For Padding BSR:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission in the NR-UNIT where the BSR is transmitted:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

3>
else:

4>
report Long Truncated BSR of the LCG with the logical channels having data available for transmission following a decreasing order of priority;

2>
else:

3>
report Short BSR;
1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR.


The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission in this NR-UNIT:

Editor's note: The term NR-UNIT is used tentatively instead of TTI.

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;


3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

3>
if an uplink grant is not configured (i.e. Semi-Persistent Scheduling); or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
All triggered BSRs shall be cancelled in case the UL grant(s) in this NR-UNIT can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one Regular/Periodic BSR in a NR-UNIT. If the MAC entity is requested to transmit multiple MAC PDUs in a NR-UNIT, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

Editor's Note: RAN2 can discuss whether each LCG shall report at the most one buffer status value per NR-UNIT in case of multiple BSR MAC CEs in one NR-UNIT.
6.1.3
MAC Control Elements (CEs)

6.1.3.1
Buffer Status Report MAC CEs

Buffer Status Report (BSR) MAC CEs consist of either:
-
Short BSR format (fixed size); or

-
Long BSR format; or

-
Short Truncated BSR format (fixed size); or

-
Long Truncated BSR format.

Editor's Note: RAN2 considers  the MAC subheader of the variable-size BSR MAC CE without an L field as working assumption.
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in Table 6.2.1-2.
The fields in the BSR MAC CE are defined as follows:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits.
-
LCGi: this field indicates the presence of the Buffer Size field for the logical channel group i. The LCGi field set to "1" indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to "0" indicates that the Buffer Size field for the logical channel group i is not reported;
Editor's Note: RAN2 can discuss whether the bitmap shall indicate which LCG have buffered data or which LCG are being reported for Long Truncated BSR.
Editor's Note: RAN2 can discuss how are LCG to be reported selected when of equal priority for Long Truncated BSR.
-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the NR-UNIT have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi.
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Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE


[image: image2.emf]Buffer Size 1

LCG

7

Oct 1 LCG

6

LCG

5

LCG

4

LCG

3

LCG

2

LCG

1

LCG

0

Buffer Size 2

...

Buffer Size m

Oct 2

Oct 3

Oct m+1


Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE
Table 6.1.3.1-1: Buffer size levels (in bytes) for 5-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	8
	
	16
	
	24
	

	1
	
	9
	
	17
	
	25
	

	2
	
	10
	
	18
	
	26
	

	3
	
	11
	
	19
	
	27
	

	4
	
	12
	
	20
	
	28
	

	5
	
	13
	
	21
	
	29
	

	6
	
	14
	
	22
	
	30
	

	7
	
	15
	
	23
	
	31
	


Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	64
	
	128
	
	192
	

	1
	
	65
	
	129
	
	193
	

	2
	
	66
	
	130
	
	194
	

	3
	
	67
	
	131
	
	195
	

	4
	
	68
	
	132
	
	196
	

	5
	
	69
	
	133
	
	197
	

	6
	
	70
	
	134
	
	198
	

	7
	
	71
	
	135
	
	199
	

	8
	
	72
	
	136
	
	200
	

	9
	
	73
	
	137
	
	201
	

	10
	
	74
	
	138
	
	202
	

	11
	
	75
	
	139
	
	203
	

	12
	
	76
	
	140
	
	204
	

	13
	
	77
	
	141
	
	205
	

	14
	
	78
	
	142
	
	206
	

	15
	
	79
	
	143
	
	207
	

	16
	
	80
	
	144
	
	208
	

	17
	
	81
	
	145
	
	209
	

	18
	
	82
	
	146
	
	210
	

	19
	
	83
	
	147
	
	211
	

	20
	
	84
	
	148
	
	212
	

	21
	
	85
	
	149
	
	213
	

	22
	
	86
	
	150
	
	214
	

	23
	
	87
	
	151
	
	215
	

	24
	
	88
	
	152
	
	216
	

	25
	
	89
	
	153
	
	217
	

	26
	
	90
	
	154
	
	218
	

	27
	
	91
	
	155
	
	219
	

	28
	
	92
	
	156
	
	220
	

	29
	
	93
	
	157
	
	221
	

	30
	
	94
	
	158
	
	222
	

	31
	
	95
	
	159
	
	223
	

	32
	
	96
	
	160
	
	224
	

	33
	
	97
	
	161
	
	225
	

	34
	
	98
	
	162
	
	226
	

	35
	
	99
	
	163
	
	227
	

	36
	
	100
	
	164
	
	228
	

	37
	
	101
	
	165
	
	229
	

	38
	
	102
	
	166
	
	230
	

	39
	
	103
	
	167
	
	231
	

	40
	
	104
	
	168
	
	232
	

	41
	
	105
	
	169
	
	233
	

	42
	
	106
	
	170
	
	234
	

	43
	
	107
	
	171
	
	235
	

	44
	
	108
	
	172
	
	236
	

	45
	
	109
	
	173
	
	237
	

	46
	
	110
	
	174
	
	238
	

	47
	
	111
	
	175
	
	239
	

	48
	
	112
	
	176
	
	240
	

	49
	
	113
	
	177
	
	241
	

	50
	
	114
	
	178
	
	242
	

	51
	
	115
	
	179
	
	243
	

	52
	
	116
	
	180
	
	244
	

	53
	
	117
	
	181
	
	245
	

	54
	
	118
	
	182
	
	246
	

	55
	
	119
	
	183
	
	247
	

	56
	
	120
	
	184
	
	248
	

	57
	
	121
	
	185
	
	249
	

	58
	
	122
	
	186
	
	250
	

	59
	
	123
	
	187
	
	251
	

	60
	
	124
	
	188
	
	252
	

	61
	
	125
	
	189
	
	253
	

	62
	
	126
	
	190
	
	254
	

	63
	
	127
	
	191
	
	255
	


Editor's Note: RAN2 can discuss how to fill the BS value for 5bits BS and 8bits BS and whether to have two BS tables or one BS table after receiving the RAN1 LS.
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