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Introduction
In this paper we provide a text proposal to cover the issues addressed in [1] and [2]. Some additional text have also been added from 36.321 covering:
-	Handling of BSR for suspended bearers.
[bookmark: _Ref178064866]Text proposal for TS 38.321
5.4.5	Buffer Status Reporting
The Buffer Status reporting 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 reporting:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-ProhibitTimer;
-	logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The MAC entity is configured with up to eight LCGs.
For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended.
Editor's note: Whether to consider radio bearers which are suspended is FFS. In LTE the UE may include them.
The MAC entity determines the amount of data available in a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	the MAC entity has new UL data 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 UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any 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'.
Editor's note: the text above can be improved considering data volume defined in RLC and PDCP.
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:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.
1>	if more than one LCG has data available for transmission in the TTI where the BSR is transmitted:
2>	report Long BSR;
1>	else:
2>	report Short BSR.

For Padding BSR:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.
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 TTI where the BSR is transmitted:
3>	report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;
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;
Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured, and RAN2 should discuss detailed further.
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 MAC BSR CE, even when multiple events have triggered a BSR by the time a BSR can be transmitted. In this case 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 if the UL grant(s) at one time 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 with the exception that a Padding BSR included in a MAC PDU for transmission does not cancel a triggered Regular BSR or a triggered Periodic BSR.
The MAC entity shall transmit at most one Regular/Periodic BSR at one time. If the MAC entity is requested to transmit multiple MAC PDUs at one time, it may include a Padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.
Editor's note: The BSR cancellation part needs to be captured.
Editor's note: Detailed operations on long and short BSR need to be captured.

[bookmark: _Toc491782032]6.1.3.1	Buffer Status Report MAC Control Elements
Buffer Status Report (BSR) MAC control elements consist of either:
-	Short BSR format one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or
-	Truncated BSR format one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or
-	Long BSR format one Buffer Size field per configured LCG for the MAC entity (figure 6.1.3.1-2).
The Short BSR format and the Truncated BSR format are fixed size MAC CE. The Long BSR format is not a fixed size MAC CE.
Editor's Note: Note that RAN2 agreed the following agreements, and to be captured by having e.g. MAC CE formats.
- Short BSR format of one byte is supported.
- Truncated BSR format of 1 byte is at least supported.
- Flexible Long BSR format will be supported. The number of LCGs to report is decided before the MAC PDU is constructed. 
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) for which buffer status is being reported. The length of the field is 3 bits.
-	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 length of this field is 8 bits for Long BSR format, 5 bits for Short BSR format, and 5 bits Truncated BSR formatTBD bits. For Long BSR format the values taken by the Buffer Size field are shown in Table 6.1.3.1-1. For Short BSR format and for Truncated BSR format the values taken by the Buffer Size field are shown in Table 6.1.3.1-2.


Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element


Figure 6.1.3.1-2: Long BSR MAC control element

Editor's Note: Size of BS field is not determined yet.
Editor's Note: Depending on the RAN2 agreements, additional field can be added (e.g. LCGID, …).
[bookmark: _Ref199746086]Table 6.1.3.1-1: Buffer size levels for Long BSR format
Editor's note: This table is pending RAN1 input. 
Table 6.1.3.1-2: Buffer size levels for Short BSR format and for Truncated BSR format
	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	16
	91 < BS <= 107

	1
	0 < BS <= 10
	17
	107 < BS <= 125

	2
	10 < BS <= 12
	18
	125 < BS <= 146

	3
	12 < BS <= 14
	19
	146 < BS <= 171

	4
	14 < BS <= 17
	20
	171 < BS <= 200

	5
	17 < BS <= 19
	21
	200 < BS <= 234

	6
	19 < BS <= 22
	22
	234 < BS <= 274

	7
	22 < BS <= 26
	23
	274 < BS <= 321

	8
	26 < BS <= 31
	24
	321 < BS <= 376

	9
	31 < BS <= 36
	25
	376 < BS <= 440

	10
	36 < BS <= 42
	26
	440 < BS <= 515

	11
	42 < BS <= 49
	27
	515 < BS <= 603

	12
	49 < BS <= 57
	28
	603 < BS <= 706

	13
	57 < BS <= 67
	29
	706 < BS <= 826

	14
	67 < BS <= 78
	30
	826 < BS <= 967

	15
	78 < BS <= 91
	31
	BS > 967




[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R2-1711180, "Further aspects on BSR transmission and cancellation", Ericsson, RAN2#99bis, Prague, Czech Republic, 9th – 13th October 2017
R2-1711181, "Aspects of BSR format and tables", Ericsson, RAN2#99bis, Prague, Czech Republic, 9th – 13th October 2017

	5/5	
image2.emf
Buffer Size #0

Buffer Size #1

...

Oct 1

Oct 2

Buffer Size #n Oct n


Microsoft_Visio_2003-2010_Drawing1.vsd
Buffer Size #0


Oct 1


Buffer Size #1


...


Oct 2


Buffer Size #n


Oct n



image1.emf
Buffer Size LCG ID Oct 1


Microsoft_Visio_2003-2010_Drawing.vsd
Buffer Size


LCG ID


Oct 1



