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1 Introduction
In this paper, we propose our view on NR SL BSR. 
2 Discussion
2.1 Logical channel configuration
Observation 1: In LTE V2X, SL LCH and SL LCG is per Prose destination. 
Observation 2: In LTE V2X, as in LTE Uu and NR Uu in Rel-15, there is a mapping between LCH and LCG.
Observation 3: In LTE V2X, there is a mapping between LCH and PPPP and optionally a mapping between LCH and PPPR.
Observation 4: In LTE V2X, there is a mapping between LCG and priority, and optionally a mapping between LCG ID and PPPR.
Observation 5: In LTE V2X, the mapping between priority and LCID is left for UE implementation.
Based on RAN2#105 agreement [1], in NR there is NO direct mapping between LCH and QoS parameters. Instead, SL LCH is indirectly mapped to QoS parameter via SL radio bearer (SLRB). There is a mapping between SL LCH and SL radio bearer (SLRB), while the mapping between SLRB and QoS depends on the cast mode:
· For Unicast (Per QoS flow model): SDAP layer maps QoS flow to SLRB
· For Broadcast/groupcast (per packet model): there is no SDAP, and there is a mapping between QoS profile and SLRB
Observation 6: Unlink LTE V2X, there is a mapping between SLRB and SL LCH as in NR.
With the same association between radio bearer and sidelink logical channel, it seems straightforward that at least for resource allocation mode 1, when a RLC bearer (SRB or DRB) is configured (added/modification), the associated logical channel and the SR configuration used by the logical channel is configured (e.g. via RLC-BearerConfig).
Proposal 1: As in LTE, LTE V2X, and NR Uu, there is a mapping between SL LCH and SL LCG.
Proposal 2: As in NR Uu, the mapping between radio bearer and SL logical channel is built when a SL RLC bearer is configured (added or modified).
[bookmark: _GoBack]When a UE is out of coverage, the mapping between radio bearer and SL logical channel should be up to UE implementation as in LTE. However, when UE later enters RRC_CONNECTED, the mapping between SLRB and SL LCH should be known to the network, e.g. to configure SL SR configuration for SL LCH. See our accompanied paper [2] for details.
Observation 7: Unlink in LTE V2X, in NR network needs to have some control in the mapping between SLRB and SL LCH at least for in coverage scenario.

2.2 BSR for NR V2X
2.2.1 BSR triggering condition

In LTE Uu, LTE V2X, and NR Uu, there are three types of BSR, i.e. regular BSR, periodic BSR, and padding BSR. The trigger conditions of the three BSR format are summarized below:
· Regular BSR: triggered when 
· (1) a higher-priority data arrives, or there is no data available for transmission in any LCG when data arrives 
· (2) retx-BSR-TimerSL expires and the MAC entity has data available for transmission for any of the sidelink logical channels
· Periodic BSR: triggered when
· periodic-BSR-TimerSL expires
· Padding BSR: triggered when
· UL resource has remaining bits to include BSR.
We think these legacy BSR triggering conditions work well and NR V2X should inherit them.
Observation 8: LTE Uu, LTE V2X and NR Uu applies three types of BSR, i.e. regular BSR, periodic BSR, and padding BSR.
Observation 9: Legacy BSR trigger conditions work well, and should be applicable to NR V2X scenario.
Proposal 3: Take the three BSR formats and corresponding BSR triggering condition in LTE V2X as the baseline.

In addition to legacy BSR trigger conditions in LTE V2X, note that we have two use case in NR V2X:
· Support of indicating the need of TB retransmission for TX UE in resource allocation mode 1.
· According to RAN1#96 agreement, it is supported that transmitter UE report the need of TB retransmission to gNB, and based on the wording of agreement, BSR design may be extended to report for the need of TB retransmission.
	Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.
To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.


· Support of concurrent network controlled sidelink transmission and UE autonomous sidelink transmission.
· In legacy LTE V2X, 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.
· Based on RAN2 agreement, it is supported that UE may be configured with sidelink transmission and UE autonomous sidelink transmission simultaneously, probably for different V2X services or for V2X services corresponding to different QoS requirement or to different radio bearers.
· So, probably in NR V2X, traffic or service transmitted by network controlled sidelink transmission can trigger SL BSR, while traffic or service transmitted by autonomous sidelink grant selection shall not trigger SL BSR.
	(RAN2#105) Agreements on resource allocation/configuration:
1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.



Proposal 4: RAN2 considers possible new BSR triggering condition for supporting the following three scenarios in NR V2X:
· Indication for the need of TB retransmission for TX UE in resource allocation mode 1.
· Concurrent network controlled sidelink transmission and UE autonomous sidelink transmission.


2.2.2 BSR cancelling Condition

The BSR cancelling condition for NR Uu is below:
	All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.



In contrast, in LTE V2X, the BSR cancelling conditions are below:
	All triggered regular Sidelink BSRs shall be cancelled in case the remaining configured SL grant(s) valid for this SC Period can accommodate all pending data available for transmission in sidelink communication or in case the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X sidelink communication. All triggered Sidelink BSRs shall be cancelled in case the MAC entity has no data available for transmission for any of the sidelink logical channels. 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.



We can see the following two BSR cancelling conditions are same as in NR Uu:
· [Cancel condition 1] All triggered regular Sidelink BSRs shall be cancelled in case the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X sidelink communication. 
· [Cancel condition 2] When the non-truncated BSR MAC CE is included in a MAC PDU for transmission
 In addition, there are two triggering conditions new for LTE V2X:
· [Cancel condition 3] All triggered Sidelink BSRs shall be cancelled in case the MAC entity has no data available for transmission for any of the sidelink logical channels.
· [Cancel condition 4] 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.

Cancel condition 3 means that when there is no data available for transmission, there is no need to transmit padding BSR or periodic BSR even when there is available UL grants and/or periodic-BSR-Timer expires. 

Cancel condition 4 may be applied to NR V2X resource allocation mode 2(a), in which UE autonomously select resource and therefore UE needs not send BSR to request SL grant from the network.
Observation 10: BSR cancelling conditions in LTE V2X are valid for NR V2X.
Proposal 5: Take the BSR cancelling conditions in LTE V2X as the baseline for NR V2X.


2.2.3 BSR timer operation

In LTE Uu, LTE V2X, and NR Uu, two BSR timers for periodic-BSR and retx-BSR are introduced for BSR triggering. The usage of the two timers are below:
· retx-BSR-Timer
· restart retx-BSR-TimerSL upon reception of an grant for transmission of new data on any UL-SCH
· start or restart retx-BSR-TimerSL when BSR MAC CE is included in an available UL-SCH resources for a new transmission
· When timer expires, Regular BSR is triggered if any logical channel has data available for transmission
· periodic-BSR-Timer
· start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs when BSR MAC CE is included in an available UL-SCH resources for a new transmission
· When timer expires, periodic BSR is triggered

We can see retx-BSR-Timer is to ensure acceptable interval between neighbouring UL grant for new transmission, i.e. if network does not provide UL grant for new transmission for a period of time since the last grant, UE triggers BSR to inform the network of its requirement. In contrast, periodic BSR is to ensure that network can receive updated and complete (not truncated) buffers status. Similarly, we think the two timers are designed well and can be reused in NR V2X.


Proposal 6: Take the design of retx-BSR-Timer and periodic-BSR-Timer in NR Uu as the baseline.

2.2.4 BSR format

In LTE Uu and NR Uu, short BSR and (short) truncated BSR are introduced to enable UE to report the buffer status of one LCG with only one byte. That is, as long as there are 2 remaining bytes (1 for subheader of BSR and 1 for the BSR content), short BSR or (short) truncated BSR can be included in the MAC PDU.
In LTE V2X, BSR should further include the destination ID, and therefore it is not possible to report one buffers status with only one byte (i.e., 14 bits for 4-bit destination ID, 2-bit LCG ID, and 6-bit buffer status). Therefore, LTE V2X does not introduce short BSR.
In RAN2#95, it is agreed that as in LTE V2X, BSR MAC CE includes at least destination information, LCG information, and buffer size. Whether short BSR will be introduced in NR V2X depends on the content of BSR, and the length of each field. In NR, LCG ID is 3 bits to support 8 LCG, and buffer status field is 8 bit (except for 5-bit length for short BSR and short truncated BSR). It is therefore preferred that aligned with NR Uu, NR V2X support 8 SL LCG and 8-bit buffer status.
Observation 11: Whether NR V2X introduce short BSR depends on the field length of LCG, buffer status, and destination information, i.e., whether the short BSR format requires less overhead than long BSR when only one buffer status is to be reported.
Observation 12: It is preferred that aligned with NR Uu, NR V2X support 8 SL LCGs, and 8-bit buffer status at least for non-truncated BSR.
Proposal 7: Sidelink BSR supports 8 SL LCGs, and 8-bit buffer status at least for non-truncated BSR.
Proposal 8: RAN2 discuss whether to introduce short SL BSR after the field length of SL LCG, buffer status, and destination information is determined.

Agreements on resource allocation/configuration:
1-3: At least Destination information, LCG information and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1.

In LTE Uu, LTE V2X, and NR Uu, truncated BSR is only used for padding BSR, and is not applied to periodic BSR or retx-BSR. This makes sense because truncated BSR MAC CE has lower priority than data and therefore probably there is no sufficient remaining bits to include all buffer status information to be reported. So, in NR V2X, we can inherit the design.
Proposal 9: As in NR Uu, truncated BSR is only used for padding BSR.

2.2.5 Timer to delay SR triggering after BSR is triggered

In LTE Uu and NR Uu, a timer can be configured to delay the timing of triggering scheduling request after a regular BSR is triggered, i.e., logicalChannelSR-ProhibitTimer and logicalChannelSR-DelayTimer respectively. Considering diverse NR V2X services to be supported, the timer may be useful to delay the SR triggering of some delay-tolerant V2X traffic.
Proposal 10: As in LTE Uu and NR Uu, introduce a timer to configured the timing of trigger SR after a regular BSR is triggered.


2.2.6 Others

In LTE Uu, LTE V2X, and NR Uu, a MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. Besides, the Regular BSR and the Periodic BSR shall have precedence over the padding BSR. We think NR V2X can apply the same rule because it seems no gain to include more than one BSR MAC CE in a MAC PDU.

Proposal 11: As in LTE Uu, LTE V2X, and NR Uu, a MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. Besides, the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

In LTE Uu and LTE V2X (TS 36.321 subclause 5.4.5 and 5.14.1.4), it is stated that all BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Similarly, in NR (TS 38.321 subclause 6.1.3.1), it is stated that the Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero).

We think the current design makes sense because for padding BSR, data is first filled into the MAC PDU before padding BSR. Therefore, to reflect the latest buffer status, the value of padding BSR should be determined after the MAC PDU has been built (i.e. all the amount of data included in the same MAC PDU is considered). 

Proposal 12: Same as in in LTE Uu, LTE V2X, and NR Uu, BSR reflects the buffer status after MAC PDU has been built.
3 Conclusion 
In this paper, we go through legacy BSR procedure, and have the following observations and proposals:

Based on the observation:
Observation 1: In LTE V2X, SL LCH and SL LCG is per Prose destination. 
Observation 2: In LTE V2X, as in LTE Uu and NR Uu in Rel-15, there is a mapping between LCH and LCG.
Observation 3: In LTE V2X, there is a mapping between LCH and PPPP and optionally a mapping between LCH and PPPR.
Observation 4: In LTE V2X, there is a mapping between LCG and priority, and optionally a mapping between LCG ID and PPPR.
Observation 5: In LTE V2X, the mapping between priority and LCID is left for UE implementation.
Observation 6: Unlink LTE V2X, there is a mapping between SLRB and SL LCH as in NR.

Observation 7: Unlink in LTE V2X, in NR network needs to have some control in the mapping between SLRB and SL LCH at least for in coverage scenario.

Observation 8: LTE Uu, LTE V2X and NR Uu applies three types of BSR, i.e. regular BSR, periodic BSR, and padding BSR.
Observation 9: Legacy BSR trigger conditions work well, and should be applicable to NR V2X scenario.

Observation 10: BSR cancelling conditions in LTE V2X are valid for NR V2X.

Observation 11: Whether NR V2X introduce short BSR depends on the field length of LCG, buffer status, and destination information, i.e., whether the short BSR format requires less overhead than long BSR when only one buffer status is to be reported.
Observation 12: It is preferred that aligned with NR Uu, NR V2X support 8 SL LCGs, and 8-bit buffer status at least for non-truncated BSR.


We propose:

Proposal 1: As in LTE, LTE V2X, and NR Uu, there is a mapping between SL LCH and SL LCG.
Proposal 2: As in NR Uu, the mapping between radio bearer and SL logical channel is built when a SL RLC bearer is configured (added or modified).

Proposal 3: Take the three BSR formats and corresponding BSR triggering condition in LTE V2X as the baseline.

Proposal 4: RAN2 considers possible new BSR triggering condition for supporting the following three scenarios in NR V2X:
· Indication for the need of TB retransmission for TX UE in resource allocation mode 1.
· Concurrent network controlled sidelink transmission and UE autonomous sidelink transmission.

Proposal 5: Take the BSR cancelling conditions in LTE V2X as the baseline for NR V2X.

Proposal 6: Take the design of retx-BSR-Timer and periodic-BSR-Timer in NR Uu as the baseline.

Proposal 7: Sidelink BSR supports 8 SL LCGs, and 8-bit buffer status at least for non-truncated BSR.
Proposal 8: RAN2 discuss whether to introduce short SL BSR after the field length of SL LCG, buffer status, and destination information is determined.

Proposal 9: As in LTE Uu, LTE V2X, and NR Uu,, truncated BSR is only used for padding BSR.

Proposal 10: As in LTE Uu and NR Uu, introduce a timer to configured the timing of trigger SR after a regular BSR is triggered.

Proposal 11: As in LTE Uu, LTE V2X, and NR Uu, a MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. Besides, the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
Proposal 12: Same as in in LTE Uu, LTE V2X, and NR Uu, BSR reflects the buffer status after MAC PDU has been built.
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