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[bookmark: _Toc116995841]Introduction
The revised WID on NR sidelink evolution from 3GPP TSG RAN Meeting #99 is presented below[1], includes the following objective for co-channel co-existence of NR sidelink and LTE sidelink operation in common spectrum:  
	Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only



In the RAN#99, objective is agreed that in mode 2 operation to consider 15 and 30 KHz SCS for NR SL with dynamic resource pool sharing where at least first of NR slots overlaps with LTE SL subframe which is assumed to be aligned with the first symbol of the LTE SL subframe with no change in existing PHY resource allocation procedure in R16/17 and the existing SL slot format from Rel-16.
The agreed way forward from RAN4#107 meeting is as follows [2]:
	Issue 2-1: Requirements for solution of TDM-based semi-static resource pool partitioning
· Agreements
· the existing RRM requirements can be applicable, including 
· interruptions to WAN in section 12.7.3 and 
· scheduling availability in section 12.9.1.
Issue 2-2: Requirements for the dynamic resource sharing co-channel coexistence solution
· Agreements
· RAN4 to discuss whether/how to reuse or update RRM requirements for dynamic co-channel coexistence when RAN1 has completed their work.
Issue 2-3: Requirements for solution of FDM based resource pool partitioning
FFS:
· Option 1 (Xiaomi)：
· The discussion on potential RRM impact for FDM based resource pool partitioning solution need to be postponed until RAN1 agree to support it.
Issue 2-4:Others
FFS:
· Option 1 (Nokia):
· No enhancements to the in-device coexistence framework from Release 16 under the objective of sidelink co-channel coexistence.  



[bookmark: _Toc116995842]Discussion
Co-channel co-existence between two RATs can be achieved in a semi-static manner by enforcing TDM, FDM resource sharing, or it can be done using a dynamic radio resource sharing mechanism. Translated into NR-LTE sidelink co-channel coexistence that corresponds to NR and LTE being configured with a non-overlapping RP (in time) for TDM, or a non-overlapping RP (in frequency) for FDM or a fully or partially overlapping RP where a set of rules and observations of the other RATs behavior decides when the device can access the RP (for dynamic). RAN1 has concluded that TDM co-channel coexistence can be achieved with no specification changes needed (hence no RAN4 impact expected there). RAN1 have mainly focused on dynamic co-channel coexistence where RAN4 impact is expected. RAN1 has completed the normative phase of SL-Coex, and entered maintenance phase, and as no specification changes are allowed on the LTE SL specifications to support co-channel coexistence with NR SL, the focus in RAN4 should be on the NR SL with dynamic co-channel coexistence with LTE SL. 

The agreed WF leaves the proposals for discussion on whether/how to reuse or update RRM requirements for dynamic co-channel coexistence as indicated in issue 2-2. However, there are indications that this might not be applicable for dynamic co-channel coexistence, where the existing RRM requirements might not be applicable. But here RAN4 will need to discuss and wait for RAN1 to complete their work on dynamic co-channel coexistence. 

Whether to consider RRM requirements for Semi-static FDM based co-channel coexistence
It has been raised by some companies in RAN4 that semi-static FDM based co-channel coexistence should be supported. While there are no agreements in RAN1 that states that semi-static FDM based co-channel coexistence, there is an agreement from RAN1 that TDM based co-channel coexistence can be supported without any spec impact and RAN guidance in the WID stating to focus on dynamic co-channel coexistence. Now that RAN1 has completed their normative work on sidelink co-channel coexistence, it is out of scope to start discussing semi-static FDM based co-channel coexistence. 
Also supporting semi-static FDM based co-channel coexistence is not straight forward, as it basically implies solving many of the same issues as handled in dynamic co-channel coexistence, i.e., how to avoid AGC issue to an LTE SL device receiving in the same channel but on non-overlapping sub-channels, how to support PSFCH without causing an AGC issue to LTE SL devices among other issues.  
Proposal 1: No need for RAN4 to consider RRM requirements for FDM based semi-static co-channel coexistence between NR SL and LTE SL.

RRM Requirements for dynamic co-channel coexistence
It has been agreed to discuss RRM requirements for dynamic co-channel coexistence, as this is the only operation mode left as it has already been agreed that no new requirements or updates are needed for the semi-static TDM co-channel coexistence, and (if agreed) to not consider RRM requirements for the non-supported semi-static FDM based co-channel coexistence. 
RAN1 has completed to work on dynamic co-channel coexistence, and has entered maintenance mode, but are obviously still considering some issues to be resolved. Regarding RRM requirements, we have not identified any parts that needs to be updated, hence at least the following requirements can be reused: 
· 12.5 L1 SL-RSRP measurements
· 12.7 Interruption
· 12.9 Scheduling availability.  
There are still synchronization related issues being discussed in RAN1, hence whether there are any RAN4 impact on a RAN1 decisions remains to be seen.
Proposal 2: RAN4 can reuse existing RRM requirements for dynamic co-channel coexistence for NR SL and LTE SL co-channel coexistence, at least including:
· 12.5 L1 SL-RSRP measurements
· 12.7 Interruption
· 12.9 Scheduling availability 

[bookmark: _Toc116995848]Conclusion
In the paper, the following proposals were made:
Proposal 1: No need for RAN4 to consider RRM requirements for FDM based semi-static co-channel coexistence between NR SL and LTE SL.
[bookmark: _Toc116995849]Proposal 2: RAN4 can reuse existing RRM requirements for dynamic co-channel coexistence for NR SL and LTE SL co-channel coexistence, at least including:
· 12.5 L1 SL-RSRP measurements
· 12.7 Interruption
· 12.9 Scheduling availability 
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