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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]NR V2X SID reached below conclusion [1]. This contribution will discuss the design of SR and BSR in detail.
	[bookmark: _Toc3237575]6.2.1.2	MAC
To support V2X Sidelink communication, the MAC layer provides at least the following functionalities in Uu:
-	Scheduling Request:
-	Separate SR resources and configurations for UL and Sidelink;
-	Multiple SR resources and configurations for different Sidelink logical channels;
-	Sidelink Buffer Status Reporting:
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]-	At least destination information, LCG information and Sidelink Buffer Size are included in Sidelink BSR MAC CE.



Discussion
SR
Different to LTE V2X, SLRBs are (pre-)configured for unicast, groupcast and broadcast and SLRBs are known by both gNB and UE as shown in Annex 1.
SR for SLRB should be designed based on the two agreements: multiple SR resources and configurations for different sidelink logical channels, and SLRB configurations are known by both gNB and UE.  Referring to SR configuration in NR Uu, it is straightforward to configure SR resource per SLRB.
[bookmark: _Toc4594312][bookmark: _Ref4594350]Proposal 1: Sidelink SR should be configured per SLRB.

Another aspect of SR configuration is the consideration of sidelink HARQ retransmission [2]. SR/BSR could be used for sidelink HARQ retransmission indication. No matter SR solution or BSR solution is adopted [3], at least one SR should be used to indicate the gNB that sidelink HARQ retransmission resource is needed. Hence SR resources and configurations should be used for sidelink initial transmission and sidelink retransmission separately. How many SRs can be used for sidelink retransmission indication should be decided based on the discussion on sidelink HARQ retransmission.
[bookmark: _Toc4594313][bookmark: _Ref4594359]Proposal 2: There are three types of separate SR resources and configurations: UL, sidelink initial transmission and sidelink retransmission.

The prioritization between SR on PUCCH and PUSCH when the SR resource is collided with PUSCH transmission is included in the IIoT WID [3]. We don’t need to discuss the detail again but just follow the agreements in IIoT WID. However, NR V2X should follow the basic rule that MAC determines the prioritization for the resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic.
[bookmark: _Toc4594314][bookmark: _Ref4594362]Proposal 3: NR V2X should follow the basic rule that MAC determines the prioritization for the resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic. The details can wait and follow IIoT WID agreements.

BSR
BSR consideration for HARQ retransmission indication is discussed in [2]. This section aims at the sidelink buffer report of initial transmission (i.e. normal BS in PDCP and RLC).
Sidelink BSR can be discussed from two aspects: BSR procedure and BSR MAC CE.
BSR procedure
Regarding sidelink BSR procedure, we can take the LTE V2X BSR procedure as baseline.
1. Sidelink BSR types
There are 3 types of Sidelink BSR: Regular Sidelink BSR, Periodic Sidelink BSR and Padding Sidelink BSR. Truncated Sidelink BSR is allowed for all three types of BSR.
2. Sidelink BSR trigger
For Regular Sidelink BSR, it should be triggered in any one of the 4 conditions below:
· To the same Destination, new sidelink data arrives and the data belongs to a sidelink LCH with higher priority than old sidelink data in buffer;
· To the same Destination, new sidelink data arrives and there is no sidelink data in buffer before;
· gNB configures UE switching from Mode2  to Mode1;
· retx-BSR-TimerSL expires and the MAC entity has data available for transmission for any of the sidelink logical channels.
For Periodic Sidelink BSR, it should be triggered when periodic-BSR-TimerSL expires.
For Padding Sidelink BSR, it should be triggered when there are enough padding bits and no Regular/Periodic Sidelink BSR reported in the same MAC PDU.
3. Sidelink BSR cancellation
Similar to LTE V2X, the triggered BSRs should be cancelled when:
· All buffered data can be transmitted in the allocated resources.
· No data available for transmission.
· When a Sidelink BSR (except for Truncated Sidelink BSR) is included in a MAC PDU for transmission.
· gNB switches the UE from Mode 1 to Mode 2.
4. Sidelink BSR transmission
Similar to NR Uu, PC5 data transmission should consider the restriction of SCS, PUSCH duration and CG Type (i.e. allowedSCS-List, maxPUSCH-Duration, and configuredGrantType1Allowed in NR Uu). But these restrictions should not be used for Sidelink BSR transmission. Sidelink BSR should be transmitted when the UL resource in Uu can accommodate the Sidelink BSR MAC CE plus its subheader.
Moreover, as NR BSR, a MAC PDU shall contain at most one Sidelink BSR MAC CE.
[bookmark: _Toc4594315][bookmark: _Ref4594381]Proposal 4: NR Sidelink BSR procedure should take the LTE V2X BSR procedure as baseline including Sidelink BSR types, Sidelink BSR triggers, Sidelink BSR cancellation, and Sidelink BSR transmission.

BSR MAC CE
We agreed “At least destination information, LCG information and Sidelink Buffer Size are included in Sidelink BSR MAC CE”. Based on the agreement and considering LTE Sidelink BSR MAC CE structure, NR Sidelink BSR MAC CE and its MAC subheader can be designed as Figure 1 and Figure 2.


[bookmark: _Ref525393306]Figure 1 Sidelink BSR MAC CE format



[bookmark: _Ref525393436]Figure 2 MAC subheader for Sidelink BSR MAC CE
The fields are described as below.
1. Destination index: In LTE V2X, the Destination index in Sidelink BSR MAC CE is 4 bits. The 4 bits seems enough for NR Sidelink transmission. We can take 4 bits Destination index as baseline unless RAN1 or SA2 provides different size.
2. LCG ID and Buffer Size: The design of LCG ID and Buffer size fields should follow NR BSR MAC CE because of the similar service requirements. Then LCG ID should be 3 bits. The length of Buffer size field can be 5 bits or 8 bits in NR. Considering the structure of Sidelink BSR MAC CE and unified design, 8 bits Buffer size could be adopted. 
3. MAC subheader: The Sidelink BSR MAC CE is variable size, and its corresponding MAC subheader includes an 8 bits L field as Figure 2. 2 LCID values should be reserved for Truncated Sidelink BSR and Sidelink BSR.
[bookmark: _Toc4594316][bookmark: _Ref4594387]Proposal 5: Adopt the BSR MAC CE in Figure 1 as NR Sidelink BSR MAC CE: 4 bits destinations ID, 3 bits LCG ID, and 8 bits Buffer Size.
[bookmark: _Toc4594317][bookmark: _Ref4594391]Proposal 6: Adopt the MAC subheader in Figure 2 for NR Sidelink BSR MAC CE and 2 LCID values are reserved for for Truncated Sidelink BSR and Sidelink BSR separately.

Cross-RAT resource allocation (NR gNB scheduling LTE sidelink and LTE eNB scheduling NR sidelink) were considered and no final conclusion. Current status is shown in Annex 2. RRC-configured SPS scheduling with either RRC-based activation/deactivation or DCI-based activation/deactivation should be discussed in WID stage.
The outcome of cross-RAT resource allocation will impact the design of BSR. That is, we need to discuss whether Sidelink BSR in one RAT should be reported in another RAT. We just list the open issue here and too early to discuss BSR design considering buffer status in different RATs.
[bookmark: _Toc4594318][bookmark: _Ref4594395]Proposal 7: Take BSR design considering buffer status in different RATs as an open issue and wait for the outcome of cross-RAT resource allocation.

Conclusion
This contribution discusses the Sidelink SR and BSR design in Uu interface and provides below proposals.
SR：
Proposal 1: Sidelink SR should be configured per SLRB.
Proposal 2: There are three types of separate SR resources and configurations: UL, sidelink initial transmission and sidelink retransmission.
Proposal 3: NR V2X should follow the basic rule that MAC determines the prioritization for the resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic. The details can wait and follow IIoT WID agreements.
BSR：
Proposal 4: NR Sidelink BSR procedure should take the LTE V2X BSR procedure as baseline including Sidelink BSR types, Sidelink BSR triggers, Sidelink BSR cancellation, and Sidelink BSR transmission.
Proposal 5: Adopt the BSR MAC CE in Figure 1 as NR Sidelink BSR MAC CE: 4 bits destinations ID, 3 bits LCG ID, and 8 bits Buffer Size.
Proposal 6: Adopt the MAC subheader in Figure 2 for NR Sidelink BSR MAC CE and 2 LCID values are reserved for for Truncated Sidelink BSR and Sidelink BSR separately.
[bookmark: _GoBack]Proposal 7: Take BSR design considering buffer status in different RATs as an open issue and wait for the outcome of cross-RAT resource allocation.
Reference
[1]. [bookmark: _Ref3985305][bookmark: _Ref4163881]TR 38.885, Study on Vehicle-to-Everything V2.0.0
[2]. [bookmark: _Ref4396267]R2-1903168, HARQ retransmission in Mode1, CATT
[3]. [bookmark: _Ref4399452]RP-190728, New WID: Support of NR Industrial Internet of Things (IoT)
Annex
Annex 1: QoS in TR 38.885
	[bookmark: _Toc3237578]7	QoS management
QoS management is relevant to V2X in the context of its use in resource allocation, congestion control, in-device coexistence, power control and SLRB configuration. Physical layer parameters related to QoS management are the priority, latency, reliability and minimum required communication range (as defined by higher layers) of the traffic being delivered. Data rate requirements are also supported in the AS. A Sidelink congestion metric and, at least in resource allocation mode 2, mechanisms for congestion control are needed. It is beneficial to report the Sidelink congestion metric to gNB.
For Sidelink unicast, groupcast and broadcast, QoS parameters of V2X packets are provided by upper layers to the AS. For Sidelink unicast, the SLRBs are (pre-)configured based on the signalling flows and procedures shown in Figures 7-1 and 7-2. The per-flow QoS model described in [6] is assumed in upper layers.
….
For V2X sidelink transmission in Sidelink groupcast and broadcast, the SLRB configurations are (pre)configured based on the signalling flows and procedures shown in Figure 7-3, Figure 7-4 and Figure 7-5 below.  For Sidelink groupcast and broadcast, the per-packet QoS model described in [6] is assumed in the upper layers; particularly, PQI and other potential QoS parameters (if any) are set by the UE's upper layers to represent a set of per-packet PC5 QoS parameters, i.e. the PC5 QoS profile, which are tagged on each V2X packet submitted to the AS.




Annex 2: The status of inter-RAT scheduling
In the NR V2X WID [1], the objective 2 states that:
	2. Specify support for NR Uu to provide control for LTE sidelink 
· Sidelink mode 4 as per the study outcome [RAN2, RAN1]; and
· Sidelink mode 3-like RRC-configured SPS scheduling with either RRC-based activation/deactivation as per the study outcome or DCI-based activation/deactivation [RAN1, RAN2].
· RAN1 to make a decision on which option is supported until RAN#84.



However, in RAN1#96, it was agreed that:
	Agreements:
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it
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