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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#104, we reached below agreements on MAC. This contribution discusses the Sidelink SR/BSR design considering the corresponding issues.
Agreements on MAC:
1:	RAN2 will capture L2 packet filtering function with the condition (i.e. if full L1 id is not used in L1 control information). It is FFS whether we need additional filtering function for unicast and groupcast.
2:	Sidelink carrier/resource (re-)selection function is supported in NR MAC at least for NR Sidelink broadcast. RAN2 should further study whether LTE operation can be reused for Sidelink carrier/resource (re-)selection function in NR, considering RAN1 progress.
3:	Sidelink HARQ transmissions (w/o HARQ feedback) and Sidelink process are supported at least for NR sidelink broadcast. RAN2 should further discuss potential enhancements to sidelink HARQ operation, considering RAN1 progress.
4:	Sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. RAN2 should further study how Sidelink specific LCP will work.
5:	Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC.
6:	UL/Sidelink TX prioritization is supported for NR sidelink broadcast, groupcast and unicast in NR MAC. Study potential improvements to UL/Sidelink TX prioritization, if necessary e.g. due to potential impact on QoS.
7:	RAN2 should additionally study whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure (for groupcast and unicast) (if there is any stage 2 RAN2 issue), and configured Sidelink grant transmission in NR MAC.
We need to resolve below issues when design Sidelink SR/BSR in Uu interface.
1. In which level gNB can control Sidelink transmission: based on QoS threshold such as PPPP/PPPR/5QI, RB level, or logical channel level?
2. SR:
a) The relationship between Sidelink SR and NR Uu SR;
b) One or multiple Sidelink SR configurations;
c) The configuration of Sidelink SR resources.
3. BSR:
a) BSR procedure;
b) BSR MAC CE format.
Discussion
How does gNB control Sidelink transmission
In LTE V2X, eNB controls Sidelink transmission based on PPPP and PPPR. As shown in below figure, eNB configures logicalChGroupInfoList in which each logical channel group is associated with both the priorities and reliabilities. UE should initiate SR transmission triggered by regular BSR and send Sidelink BSR (according to the LCG configuration) on UL grant. Then eNB can allocate Sidelink resource based on the Sidelink BSR.


Figure 1  An example of LTE eNB allocates Sidelink resource procedure
In NR, it is possible for gNB to control NR Sidelink resource in different levels, such as QoS threshold (PPPP/PPPR/5QI), RB, and LCH.
If gNB knows the information of RBs or LCHs in Sidelink, it can configure LCG associated to LCHs as NR Uu. However, UE decides logical channels in Sidelink by itself. If gNB wants to control Sidelink resource in RB or LCH level, UE should report its RBs/LCHs to gNB whenever a RB/LCH addition/deletion/modification. It is almost impossible for Sidelink UE considering the signaling exchange and Uu resource usage.
It is reasonable for gNB to configure LCG associated to QoS level, which parameter(s) should be used can be discussed further.
Proposal 1: gNB should control Sidelink transmission based on QoS level similar to LTE V2X and configure LCG associated to QoS level (such as PPPP, PPPR, or 5QI).

SR
For Uu-based sidelink resource allocation Mode 1, gNB needs to know the Sidelink BSR for accurate PC5 resource allocation, so SR procedure in Uu for V2X transmission is needed.
As LTE and NR, SR should be triggered by Regular Sidelink BSR. Considering diverse services requirement in advanced V2X, multiple SR configurations introduced in NR Rel-15 should be considered. In NR Uu, SR configuration is configured per LCH. According to the discussion in section 2.1, it is unnecessary for gNB to get the information of Sidelink LCHs, hence gNB should configure Sidelink SR configuration per QoS level.
In LTE, we didn’t design separate SR configuration and SR resource for V2X because LTE UE can be configured with at most one SR configuration. Since we considered multiple SR configurations for NR Uu data and multiple SR configurations for Sidelink data, we don’t need to combine the two types of SR configurations into one RRC Information Element. With the separate RRC IEs, the SR resources in NR Uu can be shared by the two types of SR configurations.
Proposal 2: NR Rel-15 Sidelink SR procedure could be leveraged for NR V2X:
· Sidelink SR is triggered by Regular Sidelink BSR;
· Multiple Sidelink SR configurations should be supported;
· Same procedures for Sidelink SR including transmission, stop, cancel and release, as NR Uu SR can be used.
Proposal 3: gNB should configure the association between SR configuration and QoS level (such as PPPP, PPPR or 5QI) instead of LCH.
Proposal 4: gNB should configure SR configurations for NR Uu data and SR configurations for Sidelink data separately but the SR resources in NR Uu can be shared bydifferent types of SR configurations.

Sidelink BSR
We discuss Sidelink BSR 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 Prose 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 Prose Destination, new Sidelink data arrives and there is no Sidelink data in buffer before.
· gNB configures UE switching from Mode2 (autonomous resource selection) to Mode1 (gNB scheduled resource allocation).
· retx-BSR-TimerSL expires.
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 other 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.
Moreover, as NR BSR, a MAC PDU shall contain at most one Sidelink BSR MAC control element.
Proposal 5: NR Sidelink BSR procedure should take the LTE V2X BSR procedure as baseline including Sidelink BSR types, Sidelink BSR trigger, Sidelink BSR cancellation, and Sidelink BSR transmission.

BSR MAC CE
As in LTE and NR Uu, UE should report BSR based on the LCG granularity. In Sidelink, the destination ID should be included and LCGs are configured per ProSe Destination. Generally, broadcast, groupcast and unicast can be identified by their destination IDs, therefore we don’t need to consider them separately.
The structure of Sidelink BSR MAC CE could follow the LTE V2X, namely, a Sidelink BSR MAC CE includes one or multiple combinations of (Destination index + LCG ID + Buffer size) and each combination of (Destination index + LCG ID + Buffer size) indicates the buffer size of a LCG belonging to a destination.
1. Destination index: In LTE V2X, the Destination index in Sidelink BSR MAC CE is 4bit. The 4bit seems enough for NR Sidelink transmission. We can take 4bit Destination index as baseline unless RAN1 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 3bit. The length of Buffer size field can be 5bit or 8bit in NR. Considering the structure of Sidelink BSR MAC CE and unified design, 8bit Buffer size could be adopted. Then Figure 2 shows the Sidelink BSR MAC CE format. The Sidelink BSR MAC CE is variable size, so its corresponding MAC subheader includes an 8bit L field as Figure 3.


[bookmark: _Ref525393306]Figure 2 Sidelink BSR MAC CE format



[bookmark: _Ref525393436]Figure 3 MAC subheader for Sidelink BSR MAC CE
Proposal 6: Adopt the BSR MAC CE in Figure 2 as NR Sidelink BSR MAC CE: 4bit destination ID, 3bit LCG ID, and 8bit Buffer Size.
Conclusion
This contribution discusses the Sidelink SR and BSR design in Uu interface..
Proposal 1: gNB should control Sidelink transmission based on QoS level similar to LTE V2X and configure LCG associated to QoS level (such as PPPP, PPPR, or 5QI).
SR:
Proposal 2: NR Rel-15 Sidelink SR procedure could be leveraged for NR V2X:
· Sidelink SR is triggered by Regular Sidelink BSR;
· Multiple Sidelink SR configurations should be supported;
· Same procedures for Sidelink SR including transmission, stop, cancel and release, as NR Uu SR can be used.
Proposal 3: gNB should configure the association between SR configuration and QoS level (such as PPPP, PPPR or 5QI) instead of LCH.
Proposal 4: gNB should configure SR configurations for NR Uu data and SR configurations for Sidelink data separately but the SR resources in NR Uu can be shared bydifferent types of SR configurations.

BSR:
Proposal 5: NR Sidelink BSR procedure should take the LTE V2X BSR procedure as baseline including Sidelink BSR types, Sidelink BSR trigger, Sidelink BSR cancellation, and Sidelink BSR transmission.
Proposal 6: Adopt the BSR MAC CE in Figure 2 as NR Sidelink BSR MAC CE: 4bit destination ID, 3bit LCG ID, and 8bit Buffer Size.
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