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Introduction

In RAN1#111 e-meeting, RAN1 has made the following agreements [1]:

	
Agreement
Based on the agreement in RAN1#110bis-e, the value of Tmax = 4 ms.

Agreement
For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.
· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.
· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.
FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.




We will analysis and discuss our views on sidelink co-channel coexistence in this contribution.
Discussion on remaining issues of information sharing in dynamic co-channel coexistence

In RAN1#111 meeting, the NR SL module excludes resource from its own candidate resource set based on the shared information from the LTE module in the physical layer has been agreed, but the detailed resource excluding procedure still need to be further studied.  

	Agreement
For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.
· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.
· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.
FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.



LTE SL module can send LTE sidelink sensing results to its NR SL module which contains one or more of the information like the time and frequency locations, resource reservation period, transmission priority which is used for its own LTE SL transmission and other LTE UEs’ transmission by decoding other LTE UE’s SCI.  

After NR SL module receiving those information, NR SL module can exclude the identified resource from its own candidate resource set. Once its LTE SL module only provide the time and frequency locations of reserved resource by its own transmission and other LTE UE’s transmission, exclude those reserved resource from NR module’s candidate resource set is the most straightforward way to avoid the resource collision with LTE transmission. But this may cause the exhaustive exclusion and the remaining candidate resource will smaller than , the NR SL module can first exclude all the reserved resource provided by LTE SL module from its candidate resource set, once the remaining candidate resource is smaller than , NR SL module can take the resource belong to SB into consideration. As the SB is the non-overlapped resource with other LTE SL module, this method can avoid the NR SL module selected the overlapped resource with other LTE SL UE. 

Proposal 1: LTE module can provide one or more of following assistant information to its NR module and the NR module will exclude the identified resource from its own candidate resource set after receiving this assistant information.
· Time and frequency locations, resource reservation period, transmission priority used for its own LTE transmission and other LTE UEs’ transmission by decoding other LTE UE’s SCI. 
  
Proposal 2: NR SL module will exclude the reserved resource of its LTE module from the candidate resource set directly when the LTE module only share the time and frequency locations of reserved resource to NR module. 
Challenges faced by dynamic co-channel coexistence
NR SL using higher SCS than LTE SL
If NR SL applies a different SCS with LTE SL in a dynamically coexistent resource pool, the higher SCS configuration for NR SL will degrade the LTE RX transmission performance. For instance, in Figure 1, NR SL applies 30kHz SCS while LTE SL applies 15kHz. That means 2 NR SL slots corresponding to one LTE SL slot. In this case, the LTE SL UE performs the AGC adjustment in the start half of the LTE Tx1 slot as there is no NR SL transmission, when NR SL transmission happened in the second half of LTE slot, this LTE SL AGC’s gain is not suitable for LTE transmission receiving. 
In RAN1#111 meeting, some companies proposed that Rel-18 SL UE and Rel-16/17 SL UE can be configured in different BWP with different SCS to solve this SCS issue. The concern on this method is once the SL UE is Rel-18 UE and with Rel-16/17 features simultaneously, this SL UE need to perform BWP switching and increase the delay in sidelink transmission. The better way to solve this AGC issue is NR SL UE select NR transmission slots in consecutive slots, like LTE SL transmission happened in LTE Tx2, once NR SL UE select 2 consecutive slots NR Tx3 and Tx4, LTE SL UE can get the accurate AGC adjustment.
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Figure 1 NR SL using higher SCS than 15kHz
Proposal 3: Different SCS configuration between LTE sidelink and NR sidelink in dynamically coexistent resource pool need to be supported.
· NR SL UE can select resource in consecutive slots depending on the SCS configuration to avoid the AGC issue.
NR SL PSFCH configuration
NR sidelink support HARQ feedback in unicast and groupcast and ACK/NACK information is carried by PSFCH which periodically happened in the NR sidelink slot. LTE SL transmission will overlap with NR SL PSFCH and this will degrade the LTE SL performance. The simple way to solve this issue is that NR SL UE get the LTE transmission information from its LTE module (Type A device) or from inter-UE coordination scheme (Type B device) and avoid the PSFCH and related PSSCH transmission in the same slots with LTE SL.
Proposal 4: NR SL UE can avoid the PSFCH/PSCCH transmission in the same time slots with LTE SL transmission through intra/inter-UE coordination.
Conclusion
Proposal 1: LTE module can provide following assistant information to its NR module and the NR module will exclude the identified resource from its own candidate resource set after receiving this assistant information.
· Time and frequency locations, resource reservation period, transmission priority used for its own LTE transmission and other LTE UEs’ transmission by decoding other LTE UE’s SCI. 
Proposal 2: NR SL module will exclude the reserved resource of its LTE module from the candidate resource set directly when the LTE module only share the time and frequency locations of reserved resource to NR module. 
Proposal 3: Different SCS configuration between LTE sidelink and NR sidelink in dynamically coexistent resource pool need to be supported.
· NR SL UE can select resource in consecutive slots depending on the SCS configuration to avoid the AGC issue.
Proposal 4: NR SL UE can avoid the PSFCH/PSCCH transmission in the same time slots with LTE SL transmission through intra/inter-UE coordination.
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