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1. Introduction & Background

At RAN2#106 meeting, Sidelink BSR has been discussed extensively and corresponding agreements have been reached as follows [1].

Agreements on SL BSR for mode1: 

1: 
LCG ID shall be included in the NR SL BSR MAC CE instead of bitmap.

2:
NR SL BSR of 5-bit destination index, 3-bit LCG ID and 8-bit buffer size.

3:
All the SL BSR triggers in LTE V2X are adopted for NR V2X SL.

4:
As in LTE V2X, all SL BSRs shall be cancelled, if the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X SL communication, or if the MAC entity has no data available for transmission for any of the SL logical channels, or if UE is reconfigured to work from mode-1 to mode-2 (w/o consideration of simultaneous modes).

5: 
Like NR Uu, all SL BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL BSR MAC CE (except for Truncated SL BSR)  which contains buffer status up to (and including) the last event that triggered an SL BSR prior to the MAC PDU assembly.

6:
Support the periodic BSR timer and the retx BSR timer, the SR-delay timer for regular BSR can be configured for NR SL BSR operation.

7:
No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation.

8:
In NR V2X, Regular SL BSR, Periodic SL BSR and padding SL BSR are defined.

9: 
SL BSR and truncated SL BSR are supported in NR.

From above agreements, it is agreed to support truncated SL BSR in NR. In this contribution, we will further investigate the truncated Sidelink BSR in LTE, and then give some detailed considerations on how to support truncated Sidelink BSR in NR.
2. Discussion
2.1. Truncated Sidelink BSR Format

In LTE V2X, the Sidelink BSR and truncated Sidelink BSR format are specified as below [2].
********************************From TS 36.321*********************************************
Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel belonging to the LCG irrespective of the value of the Destination Index field.
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Figure 6.1.3.1a-1: Sidelink BSR and Truncated Sidelink BSR MAC control element for even N
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Figure 6.1.3.1a-2: Sidelink BSR and Truncated Sidelink BSR MAC control element for odd N
********************************From TS 36.321*********************************************
From the above Figures, it is observed that the Sidelink BSR and the truncated Sidelink BSR have the same MAC CE format, i.e., consisted of N consecutive combination of Destination index, LCG ID and Buffer Size. Since it has been agree that “NR SL BSR of 5-bit destination index, 3-bit LCG ID and 8-bit buffer size.” which follows similar format design with LTE SL BSR, we think it is natural that the truncated Sidelink BSR in NR also follows the similar format design with the truncated Sidelink BSR in LTE. Therefore, we have the following proposal 1.
Proposal 1: As in LTE V2X, the truncated Sidelink BSR follows the same MAC CE format as the Sidelink BSR (i.e., 5-bit destination index, 3-bit LCG ID and 8-bit buffer size).
2.2. Truncated Sidelink BSR Reporting

In LTE V2X, how to truncate the Sidelink BSR is specified as following [2].

********************************From TS 36.321*********************************************
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 LCGs having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all LCGs having data available for transmission;

-
else report Truncated Sidelink BSR containing buffer status for as many LCGs 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 LCGs having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all LCGs having data available for transmission;

-
else report Truncated Sidelink BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
********************************From TS 36.321*********************************************

From the highlighted text, it is noticeable that the truncated Sidelink BSR reporting is to contain buffer status for as many LCGs having data for transmission as possible. However, the truncation rule may not be enough for NR V2X. The reason behind is that:

· The LTE truncation rule is performed irrespective of the Destination Index field. In LTE V2X, only Sidelink broadcast services are support and the Destination index filed only reflects Sidelink broadcast type. However, in NR V2X according to RAN2#106 agreements “No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation”, three cast types i.e. Sidelink broadcast, groupcast, unicast are reflected by the Destination index filed.
· When the highest sidelink logical channel priorities belonging to the LCGs having data available for transmission have the same priority level, it is better to define some prioritization order (e.g., based on specific cast type) instead of leaving it to UE implementation. The motivation is to allow NW some flexibility to guarantee better scheduling performance. For example, if NW knows there is data arrival for unicast/groupcast, NW can reserve HARQ resources for the UE. 
Observation 1: LTE reporting Truncated Sidelink BSR containing buffer status for as many LCGs having data available for transmission as possible may not be enough for NR V2X.

Proposal 2: In NR V2X, the truncated Sidelink BSR reporting should consider LCG ID order and additionally specific cast type order reflected by Destination index (e.g., Unicast>Groupcast>Broadcast).
2.3. Other issue related to Truncated Sidelink BSR

In LTE V2X, the periodic BSR timer is (re)started with an exception case when all the generated Sidelink BSRs are Truncated Sidelink BSRs as below [2]. This is inherited from LTE Uu mechanism.
********************************From TS 36.321*********************************************
-
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;

********************************From TS 36.321*********************************************
In NR Uu, from the following highlighted text we can see that similar mechanism is still kept [3]. Therefore, we think it is reasonable to apply it to NR Sidelink BSR.
********************************From TS 38.321*********************************************
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 and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:

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 long or short Truncated BSRs;
3>
start or restart retxBSR-Timer.

********************************From TS 38.321*********************************************
Proposal 3: Like LTE V2X and NR Uu, start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs.
3. Conclusion

In this paper, we discussed the truncated Sidelink BSR in NR. Our observations and proposals are given as follows.

Observation 1: LTE reporting Truncated Sidelink BSR containing buffer status for as many LCGs having data available for transmission as possible may not be enough for NR V2X.

Proposal 1: As in LTE V2X, the truncated Sidelink BSR follows the same MAC CE format as the Sidelink BSR (i.e., 5-bit destination index, 3-bit LCG ID and 8-bit buffer size).
Proposal 2: In NR V2X, the truncated Sidelink BSR reporting should consider LCG ID order and additionally specific cast type order reflected by Destination index (e.g., Unicast>Groupcast>Broadcast).
Proposal 3: Like LTE V2X and NR Uu, start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs.
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