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1. Introduction
According to the current MAC spec, it is unclear on how to report empty Sidelink BSR. In this contribution, we discuss on this issue.
2. Discussion
The related descriptions of Periodic and padding SL-BSR are given as below.
	
	Descrption

	Trigger
	UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the Sidelink BSR MAC control element containing the buffer status for at least one ProSe Destination plus its subheader, in which case the Sidelink BSR is referred below to as "Padding Sidelink BSR";
periodic-BSR-TimerSL expires, in which case the Sidelink BSR is referred below to as "Periodic Sidelink BSR";

	Generation
	If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);

	Report
	report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission;


According to current MAC spec, Periodic Sidelink BSR and Padding Sidelink BSR can be triggered when there is no available data on sidelink. If only the empty Periodic or Padding Sidelink BSR is triggerd, when a big enough UL grant comes available, the MAC entity would instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element and restart. However, according to the report description of periodic and Padding Sidelink BSR, only the Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission could be reported.
Observation: It’s not clear whether the UE should report the empty Sidelink BSR.
It may be beneficial for the eNB to be aware of the empty sidelink buffer status. Each group has the same buffer status size, i.e. 0. Since the UE could participate in up to 16 groups, it’s inefficient and unnecessary to report a Sidelink BSR MAC CE containing every group’s empty buffer status, which may take up to 24 bytes. To improve the efficiency, the UE could only report the Sidelink BSR related sub-header without the Sidelink BSR MAC CE. The L field in the sub-header could be set to 0, which could indicate the empty Sidelink BSR. This option only takes two bytes to report the empty sidelink BSR. And this option doesn’t need to change the current report and generation procedure.
Proposal 1: The empty Sidelink BSR MAC CE would not be reported, while the related sub-header would be reported.
If Proposal 1 is confirmed, the empty SL BSR only includes the SL-BSR MAC subheader but no actual MAC CE, which is not aligned with the following description in section 6.1.6 of MAC spec. 
	each subheader except SL-SCH subheader corresponds to either a MAC SDU, a MAC control element or padding.


Hence, it is necessary to add some note to allow such kind of empty SL BSR reporting. And the draft CR is given in [1].
Proposal 2: If proposal 1 is agreed, add Note in spec to allow report the Sidelink BSR related sub-header without the Sidelink BSR MAC CE, when an empty Sidelink BSR is triggered. 
If the empty SL BSR is not allowed, to avoid such case happen, such kind of SL BSR should not be triggered. And the trigger condition should change as below. And the draft CR is provided in [2].
	periodic-BSR-TimerSL expires and the MAC entity has data available for transmission for any of the sidelink logical channels , in which case the Sidelink BSR is referred below to as "Periodic Sidelink BSR";

	The MAC entity has data available for transmission for any of the sidelink logical channels, UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the Sidelink BSR MAC control element containing the buffer status for at least one ProSe Destination plus its subheader, in which case the Sidelink BSR is referred below to as "Padding Sidelink BSR";


Proposal 3: If proposal 1 is not agreed, it is proposed to avoid triggering such empty Sidelink BSR. 
We have provided two CRs corresponding to the above two options.
3. Conclusion

According to the analysis in section 2, it is proposed:
Observation: It’s not clear whether the UE would report the empty Sidelink BSR.
Proposal 1: The empty Sidelink BSR MAC CE would not be reported, while the related sub-header would be reported.
Proposal 2: If proposal 1 is agreed, add Note in spec to allow report the Sidelink BSR related sub-header without the Sidelink BSR MAC CE, when an empty Sidelink BSR is triggered. 
Proposal 3: If proposal 1 is not agreed, it is proposed to avoid triggering such empty Sidelink BSR. 
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5. Annex
5.14.1.4
Buffer Status Reporting
The sidelink Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of sidelink data available for transmission in the SL buffers of the MAC entity. RRC controls BSR reporting for the sidelink by configuring the two timers periodic-BSR-TimerSL and retx-BSR-TimerSL. Each sidelink logical channel is allocated to an LCG with LCGID set to "11"[8] and belongs to a ProSe Destination.

A sidelink Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
if the MAC entity has a configured SL-RNTI:

-
SL data, for a sidelink logical channel of a ProSe Destination, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

-
UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the Sidelink BSR MAC control element containing the buffer status for at least one ProSe Destination plus its subheader, in which case the Sidelink BSR is referred below to as "Padding Sidelink BSR";
-
retx-BSR-TimerSL expires and the MAC entity has data available for transmission for any of the sidelink logical channels, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

-
periodic-BSR-TimerSL expires, in which case the Sidelink BSR is referred below to as "Periodic Sidelink BSR";
-
else:

-
An SL-RNTI is configured by upper layers and SL data is available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively), in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR".

For Regular and Periodic Sidelink BSR:

-
if the number of bits in the UL grant is equal to or larger than the size of a Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission;
-
else report Truncated Sidelink BSR containing buffer status for as many ProSe Destinations having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

For Padding Sidelink BSR:

-
if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of a Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission;
-
else report Truncated Sidelink BSR containing buffer status for as many ProSe Destinations having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);
-
start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs;

-
start or restart retx-BSR-TimerSL;

-
else if a Regular Sidelink BSR has been triggered:

-
if an uplink grant is not configured:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one Sidelink BSR MAC control element, even when multiple events trigger a Sidelink BSR by the time a Sidelink BSR can be transmitted in which case the Regular Sidelink BSR and the Periodic Sidelink BSR shall have precedence over the padding Sidelink BSR.

The MAC entity shall restart retx-BSR-TimerSL upon reception of an SL grant.

All triggered Sidelink BSRs shall be cancelled in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission. All triggered Sidelink BSRs shall be cancelled when a Sidelink BSR (except for Truncated Sidelink BSR) is included in a MAC PDU for transmission. All triggered Sidelink BSRs shall be cancelled, and retx-BSR-TimerSL and periodic-BSR-TimerSL shall be stopped, when upper layers configure autonomous resource selection.

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

All Sidelink BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each ProSe Destination shall report at the most one buffer status value per TTI and this value shall be reported in all Sidelink BSRs reporting buffer status for this ProSe Destination.

NOTE:
A Padding Sidelink BSR is not allowed to cancel a triggered Regular/Periodic Sidelink BSR. A Padding Sidelink BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
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