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Introduction
During the past RAN2 meetings, multiple SL CGs have been discussed, but there are still some leftover issues, listed below:
· Issue 1: how to calculate the HARQ process ID in case of multiple SL CGs?
· Issue 2: how to solve the NR SL CG/CG and CG/DG collisions?
In this contribution, the above two open issues will be further discussed.
Discussion
HARQ process ID calculation in case of multiple SL CGs
Since multiple active configured sidelink grants should be supported in NR sidelink, and there is an open issue left from last meeting below. How to calculate the TX HARQ process IDs for each SL CG configuration in Mode1 should be studied and captured in the MAC spec. 
How TX UE determine HARQ process ID for SCI and related PSSCH transmission is left to UE implementation for NR sidelink. FFS on mode1.
The same issue has been discussed in Rel-16 IIOT and the following agreement was reached [1]:
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
Basically, the UE determines the HARQ ID associated with a CG occasion in the same way as in Rel-15 and the difference is that an HARQ process ID offset was  introduced for each CG configuration in order to distinguish the HARQ process ID spaces amongst different CG configurations.
For NR SL, before discussing how to calculate the HARQ process IDs for each SL CG configuration, it should first make clear how many HARQ process can be used for each SL CG configuration, only one or multiple? This will impact how to configure the parameter nrofHARQ-Processes for SL.
In the 38.331 running CR [2], the following has been captured:
	SL-ConfiguredGrantConfig-r16 ::=       SEQUENCE {
    sl-ConfigIndexCG-r16                SL-ConfigIndexCG-r16,
    sl-PeriodCG-r16                     ENUMERATED {ffs}       OPTIONAL,    -- Need N
    sl-NrOfHARQ-Processes-r16           INTEGER (1..16)        OPTIONAL,    -- Need N
    sl-HARQ-ProcID-offset-r16           INTEGER (1..16)        OPTIONAL,    -- Need N
-- Editor notes: The configuration of NrOfHARQ-Processes and HARQ-ProcID-offset is to be confirmed.


Already the configuration of nrofHARQ-Processes has been captured in the running CR of TS38.331, but it has not been confirmed by RAN1 as described in the editor notes. Hence, it had better send LS to RAN1 for confirmation.
Proposal 1: Send LS to RAN1 to check whether it is suitable to set the maximum number of HARQ processes used by one SL CG configuration to 16.
And then, we can discuss how to calculate the HARQ process ID for each SL CG configuration. The most direct way is to reuse the conclusion reached in IIOT.
Proposal 2: For NR SL, in case of multiple SL CGs, the HARQ process ID calculation formula defined in IIOT can be reused.
NR SL CG/CG and CG/DG collisions
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Figure.1 Illustration of SL CG/CG collision and SL CG/DG collision
In the Figure1-(a), the UE has two SL configured grants with different period, there is a conflict between the SL CG/CG. In the Figure1-(b), the UE has a SL dynamic grant which overlaps in time with the SL configured grant. According to the priority rule defined in Rel-15, dynamic grant always overrides configured grant in situations of resource conflict between them. However, this may not be desirable in some cases as configured grants are typically used to convey delay sensitive traffics.
The same issue also has been discussed in IIOT, and it was agreed:
For cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each logical channel.
For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability.
The same solution can be reused for NR SL CG/CG and CG/DG collision. 
Proposal 3: For NR SL, in case of CG/CG and CG/DG collision, the grant with higher priority can be transmitted.
Proposal 4: The grant priority of NR SL CG or DG is decided by the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account SL LCH restriction and data availability.
Conclusion
This contribution discusses remaining issues on multiple SL CGs and provides the following proposals.
Proposal 1: Send LS to RAN1 to check whether it is suitable to set the maximum number of HARQ processes used by one SL CG configuration to 16.
Proposal 2: For NR SL, in case of multiple SL CGs, the HARQ process ID calculation formula defined in IIOT can be reused.
Proposal 3: For NR SL, in case of CG/CG and CG/DG collision, the grant with higher priority can be transmitted.
Proposal 4: The grant priority of NR SL CG or DG is decided by the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account SL LCH restriction and data availability.
Based on Proposal 1, the draft LS is in R2-2000213 [3].
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