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1 Introduction
In RAN#99, revised WID objective of SL co-channel co-existence was agreed in RP-230077 [1]:1. 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



RAN2 has not discussed this topic yet. In this contribution, we share our view on its RAN2 work.
2 Discussion 
2.1 Case of NR SL with 30KHz SCS   
The below revised WID objective indicates a new requirement for resource selection in MAC layer of NR SL module with 30kHz SCS, i.e. the UE should select first resource overlapping with LTE SL subframe and only specification change in MAC layer is allowed.
· 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

Observation 1: The revised WID objective of SL co-channel co-existence indicates a new requirement for resource selection in MAC layer of NR SL with 30kHz SCS, i.e. the NR SL UE should select first resource overlapping with LTE SL subframe.
Legacy resource selection at MAC layer may not satisfy this requirement because the resource is selected randomly according to TS 38.321 [2]. We think the simplest solution is:
1) MAC layer first identifies a subset of candidate resources reported from PHY layer (i.e. S_A) which are overlapping with the first half of LTE subframe (e.g. S_B). 
2) If there are sufficient resource candidates (i.e. the size of S_B >= a threshold), it randomly selects resource from the subset of candidate resources. Otherwise, MAC layer notifies PHY layer the situation.
· The size threshold is intended to handle whether retransmission resource can be reserved. 
· According to below highlighted part of WID objective, the selection of the first of NR SL slots overlapping with LTE subframe is a hard requirement. Thus, if MAC layer can't satisfy this requirement, it should notify PHY layer. The followed behavior can be further discussed.  
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
Observation 2: According to WID objective, the selection of the first of NR SL slots overlapping with LTE subframe is a hard requirement. Thus, if MAC layer can't satisfy this requirement, it should notify PHY layer. 
Observation 3: The candidate resource size threshold is needed because the UE needs to know whether retransmission resource can be reserved. 
Thus, we propose:
Proposal 1: In co-channel co-existence of NR SL with 30kHz SCS, introduce below resource selection procedure in MAC layer: 
1) MAC layer first identifies a subset of candidate resources reported from PHY layer which are overlapping with the first half of LTE subframe (e.g. named as S_B). 
2) If there are sufficient resource candidates (i.e. the size of S_B >= a configured threshold), it randomly selects resource from the subset of candidate resources. Otherwise, MAC layer notifies PHY layer the situation. FFS followed behaviors.
2.2 Case of NR SL with 15/30KHz SCS   
Then for the case of NR SL with 15/30KHz SCSs, we understand that PHY layer is expected to avoid the selected resources for PSCCH / PSSCH transmissions whose PFSCH transmission occasions overlapping with LTE SL reservation in time domain. 
· 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.

However, one issue is that NR SL PSCCH/PSSCH transmission may or may not enable SL HARQ-ACK feedback. For a PSCCH/PSSCH transmission without HARQ-ACK feedback, the procedure of excluding NR SL candidate resources in a slot whose corresponding PSFCH transmission occasion overlapping with LTE SL reservations does not need to be conducted at all. Meanwhile, please note that resource selection procedure in PHY layer is before SL TB is generated. According to TS 38.213 [3], during resource selection, PHY layer is not notified whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission.
Observation 4: For the case of NR SL with 15/30KHz SCSs, resource selection in PHY layer needs to know whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission. However, PHY layer is not notified with this information according to TS 38.213.
Hence, MAC layer needs to notify PHY layer whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission when triggering a resource selection procedure. 
Proposal 2: In case of NR SL with 15/30KHz SCSs, MAC layer notifies PHY layer whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission before resource selection in PHY layer.
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3 Conclusion
In this contribution, we share our view on RAN2 work on SL co-channel co-existence. Our observations are:
Observation 1: The revised WID objective of SL co-channel co-existence indicates a new requirement for resource selection in MAC layer of NR SL with 30kHz SCS, i.e. the NR SL UE should select first resource overlapping with LTE SL subframe.
Observation 2: According to WID objective, the selection of the first of NR SL slots overlapping with LTE subframe is a hard requirement. Thus, if MAC layer can't satisfy this requirement, it should notify PHY layer. 
Observation 3: The candidate resource size threshold is needed because the UE needs to know whether retransmission resource can be reserved. 
Observation 4: For the case of NR SL with 15/30KHz SCSs, resource selection in PHY layer needs to know whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission. However, PHY layer is not notified with this information according to TS 38.213.

Based on observations, our proposals are:
Proposal 1: In co-channel co-existence of NR SL with 30kHz SCS, introduce below resource selection procedure in MAC layer: 
1) MAC layer first identifies a subset of candidate resources reported from PHY layer which are overlapping with the first half of LTE subframe (e.g. named as S_B). 
2) If there are sufficient resource candidates (i.e. the size of S_B >= a configured threshold), it randomly selects resource from the subset of candidate resources. Otherwise, MAC layer notifies PHY layer the situation. FFS followed behaviors.
Proposal 2: In case of NR SL with 15/30KHz SCSs, MAC layer notifies PHY layer whether SL HARQ-ACK feedback is enabled for the PSCCH/PSSCH transmission before resource selection in PHY layer.
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