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1  Introduction
[bookmark: _Hlk68200595]In RAN#97-e meeting, the revised WID for Rel-18 NR sidelink evolution was approved [1]. This includes the study and support of co-channel coexistence for LTE sidelink and NR sidelink as shown below:
	4. 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



In RAN1 #111 meeting, the following agreements were made:

	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.




In this contribution, we discuss aspects that need to be considered for Objective 4 of this WI (co-channel co-existence), as a way forward.

2  Fairness issue in dynamic co-channel coexistence
Ensuring the fairness between NR SL and LTE SL falls within the WID [1] as stated below:
	Another aspect to consider is the V2X deployment scenario where both LTE V2X and NR V2X devices are to coexist in the same frequency channel. For the two different types of devices to coexist while using a common carrier frequency, it is important that there is mechanism to efficiently utilize resource allocation by the two technologies without negatively impacting the operation of each technology. This requirement was also mentioned as part of the input from 5G Automotive Association to the Rel-18 RAN Workshop.



Fairness issue with Rel-14/15 devices:
In dynamic resource sharing, there is a fairness issue in terms of channel access between LTE SL and NR SL. As shown in Figure 1, Rel-14/15 LTE SL UEs cannot take into account NR SL resource reservation, and so Rel-14/15 LTE SL UEs cannot avoid using resources reserved by NR SL UEs. On the other hand, Rel-18 NR SL UEs (at least Type A devices) can take into account LTE SL resource reservation as well as NR SL resource reservation to avoid using resources reserved by both LTE SL and NR SL. In that case, Rel-14/15 LTE SL UEs will have more candidate resources, and Rel-18 NR SL UEs will have less candidate resources. It would negatively impact the performance of NR SL. In addition, Rel-14/15 LTE SL UEs may use resources reserved by NR SL UEs, which causes resource collisions and degrades the system performance of both LTE SL and NR SL. 
This fairness issue stems from the fact that NR SL use a different waveform, packet structure, and SCI format from LTE SL, and Rel-14/15 LTE SL UEs (i.e., Type C devices) cannot detect and decode NR SL SCI and thus cannot take into account NR SL resource reservation. Therefore, we propose to study solutions that enable mutual detection of control signaling (at least resource reservation) between Rel-14/15/18 LTE SL UEs and Rel-18 NR SL UEs, without changing LTE SL specifications.

 [image: ]
Figure 1.  Fairness issue in dynamic resource sharing.

Fairness issue with Type A devices:
As from the RAN1#109e/RAN1#110 agreement/working assumption, for a Type A device, LTE SL information (e.g., LTE SL sensing and resource reservation) is provided from the LTE SL module to the NR SL module, but the opposite is not true. This means that the NR SL module of the Type A device may be able to avoid resource collisions with LTE SL, but the LTE SL module of the Type A device may not be able to avoid resource collisions with NR SL if the Type A device transmits LTE SL packets using the LTE SL module. So, the same fairness issue occurs for Rel-18 Type A devices.
[bookmark: _Ref110856945][bookmark: _Toc115421858]Observation 1: A fairness issue in terms of channel access occurs between Rel-14/15/18 LTE SL and Rel-18 NR SL in dynamic resource sharing due to a lack of NR SL SCI decoding capability in Rel-14/15 Type C devices.
[bookmark: _Ref110856957][bookmark: _Toc115421859]Observation 2: A fairness issue in terms of channel access occurs within Rel-18 Type A devices between LTE SL and NR SL due to the asymmetrical use of module information transfer.
[bookmark: _Ref110856965][bookmark: _Toc115421860]Observation 3: Rel-14/15/18 LTE SL may use resources reserved by Rel-18 NR SL, which causes resource collisions between LTE SL and NR SL and degrades the system performance of both LTE SL and NR SL.

It is therefore important that the solution for dynamic co-channel coexistence for LTE sidelink and NR sidelink allows fairness of the resource usage between LTE SL and NR SL. For proper system design, this fairness should be adjustable between NR and LTE.

Proposal 1: RAN1 solution to allow fairness of the resource usage between LTE SL and NR. This fairness should be adjustable between NR and LTE.


3    Dynamic resource pool sharing


3.1	Higher SCSs (> 15 kHz) for NR SL:
At RAN1#110, it was discussed whether to consider higher SCSs (> 15 kHz) for NR SL. Below is an extract of RAN1#110 agreement:
	 Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools




We think that supporting higher SCSs is important for NR SL, for the following reasons:
· Higher SCSs are beneficial to mitigate the impact of a high Doppler shift and to reduce the packet transmission time. So, higher SCSs improve reliability in high mobility scenarios. 

· Higher SCSs decrease the turnaround time of HARQ feedback/retransmissions. This therefore decreases latencies.

· Higher SCSs allow to provide a flexible resource usage in time domain to enable time critical data transfer.

· Rel-16/17 NR SL already supports higher SCSs as they were already considered beneficial by RAN1 in the Rel-16/Rel-17. For example, RAN1 agreed to have the support of 30 kHz SCS mandatory for a Rel-16/Rel-17 NR SL UE.

In fact, not supporting higher SCSs would represent a significant limitation to the NR SL. The support of multiple numerologies is one of the most useful NR SL advantages compared to LTE SL. It would be easy to capture a hard-coded restriction to 15 kHz NR SL SCS in the specifications, but this would be a big limitation to the NR SL. It is difficult to remove or change such a limitation in a later release, e.g., if there are deployed NR SL UEs where the restriction is already implemented. Hence, there is a considerable risk that users cannot experience the benefits of higher SCSs in the future.

Proposal 2: RAN1 to agree that for Rel-18 SL co-existence, NR SL can support SCSs of 15 kHz, 30 kHz, and 60 kHz.

AGC issue due to different SCSs in the NR SL and LTE SL resource pools:

When using higher SCSs for NR SL, there is AGC issue at LTE SL. This is because LTE SL always uses 15-kHz SCS with 1-ms subframe, whereas NR SL can use 15-kHz SCS with 1-ms slot, 30-kHz SCS with 0.5-ms slot, and 60-kHz SCSs with 0.25-ms slot in FR1. When NR SL uses a higher SCS than 15-kHz SCS, AGC issue can occur at LTE SL Rx UEs in the following cases:
· There are multiple NR SL transmissions from different NR SL UEs in the first slot and the second and/or later slot, in which the received power of a NR SL transmission in the later slot at LTE SL Rx UEs is higher than that in the first slot as shown in Figure 4 (a);
· NR SL transmission occurs only in the second and/or later slot as shown in Figure 4 (b).
[image: ]
[bookmark: _Ref110089229][bookmark: _Toc115345621]Figure 4.  AGC issue at LTE SL UE when NR SL uses a higher SCS (e.g., 30 kHz).


At RAN1#111, potential solutions were discussed to circumvent the AGC issue due to different SCSs in the NR SL and LTE SL resource pools. Those solutions are summarized in [2], and listed below:
	Proposal 1-5 (II):
For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs which is caused by NR SL PSCCH/PSSCH transmissions if higher SCSs are supported:
· Option 1: The NR SL transmissions of higher SCSs are transmitted on all slots within a LTE SL subframe of 15 kHz 
· FFS: Whether this takes place in all slots configured within the LTE SL resource pool or only when the NR SL transmission overlaps an LTE SL transmission based on information shared by the LTE SL module.
· Option 3: NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions.
· FFS: Exclude only those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe.
Note: This study does not imply RAN1 supporting higher SCS.




Option 3 currently reads:
· Option 3: NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions.

During the RAN1#111 discussions [2], some companies commented that Option 3 on its own would not be efficient enough. The current text in Option 3 (without the FFS) implies that all the NR SL slots overlapping with LTE SL transmission will be excluded from NR SL resource selection. While the resource exclusion goes in a right direction, we believe that excluding all the NR SL slots overlapping with LTE SL resources would hit the fairness point described in Clause 2 above, which would cause starvation of the NR SL resources and degrade the system performance of NR SL. Therefore, we would like to suggest considering additional conditions in the NR SL resource exclusion to mitigate the resource starvation issue in NR SL. This could be based on LTE SL RSRP/RSSI thresholds and/or priorities. 
Further, NR SL UEs do not need to exclude the first slot within each subframe even when overlapping with LTE SL transmissions. This is because LTE SL UEs perform AGC using the first symbol within a subframe, and so NR SL transmission using the first NR SL slot in the subframe would not cause AGC issue. This is the point of the sentence under FFS which was stated by a number of companies at RAN1-111. This would improve resource efficiency as it would allow to keep some resources for NR SL, mitigating the fairness issue of Section 2.

Observation 4: In Option 3, if all the NR SL slots overlapping with LTE SL transmission will be excluded from NR SL resource selection, it would cause starvation of the NR SL resources and degrade the system performance of NR SL.
Proposal 3: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude resources overlapping with LTE SL transmissions based on LTE SL RSRP/RSSI thresholds and/or priorities.

Observation 5: Since LTE SL UEs perform AGC using the first symbol within a subframe, NR SL transmission using the first NR SL slot in the subframe would not cause AGC issue. Therefore, for better efficiency of resource usage, it is better to not apply the resource exclusion to the first slot in NR SL even when overlapping with LTE SL transmissions.
Proposal 4: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude resources overlapping with LTE SL transmissions other than the first slot within the overlapping subframe.

In addition, in the resource exclusion, whether the slots within the LTE SL subframe meet PDB needs to be considered. 
About Option 1, it helps to improve resource efficiency because of the added gain of the possibility to transmit in consecutive slots that are overlapping an LTE SL subframe. Therefore, Options 1 and 3 are complementary, so we suggest to combine them. This, together with the above for Option 3, would lead to the following proposal:
Proposal 5: For dynamic resource pool sharing, to solve the AGC issue in LTE SL UEs caused by NR SL PSCCH/PSSCH transmissions of higher SCS, the NR SL Tx UE performs the following:  
· For subframes in which all the slots within the subframe meet PDB, the NR SL transmissions of higher SCSs are transmitted on all slots within a LTE SL subframe of 15 kHz.
· For the subframe in which not all the slots within the subframe meet PDB, the NR SL transmissions of higher SCSs are transmitted on slot(s) that meets PDB, where the NR SL Tx UE excludes slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe, based on LTE SL RSRP/RSSI thresholds and/or priorities.
FFS: Additional condition(s) for the first bullet point.

3.2	AGC issue caused by the PSFCH being configured in NR SL resource pools:

Observation 6: The HARQ, allowed by the PSFCH, is a very important feature that ensures reliability of NR SL.

At RAN1#111, to circumvent the AGC issue caused by the PSFCH being configured in NR SL resource pools, the following solutions were discussed. Those solutions are summarized in [2], and listed below:
	Proposal 1-1(VII):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, based on (pre-)configuration, when PSFCH resources overlap with resources to be used for LTE SL transmissions in the time domain, the NR SL UE
· Always avoids transmissions on the PSFCH resources (Alt 1), or
· FFS details including whether the TX UE avoid selecting resources for PSCCH/PSSCH transmissions with the overlapping PSFCH resources and/or RX UE does not transmit on the overlapping PSFCH resources.
· Does not avoid transmission on the PSFCH resources (Alt 2), or
· Conditionally avoids transmissions on a subset of the PSFCH resources.
· FFS details of conditions including 
· a (pre-)configured subset,
· the consideration of the LTE RSRP and LTE and/or NR priority,
· presence of PSCCH/PSSCH transmission in the same time slot LTE subframe as PSFCH transmission with the same power by the same UE.
· FFS for the case when there is an overlapping of time and frequency resources between PSFCH and LTE SL transmission
· Introduce additional PSFCH periodicity of [5, 8 and] 10.
· Note: Alignment between PSFCH periodicity and LTE logical subframes should be ensured by proper configuration.
· FFS: Whether to confine the PSFCH transmission, in the time domain, within the guard symbol of the LTE SL subframe.
· FFS details including the conditions.



It should be noted that only configuring the PSFCH resources in a TDM manner with LTE V2X resource pool, as suggested by some companies in the past, would be a semi-static/static solution and not a dynamic one. Not developing true dynamic solution may even go against the previous RAN Plenary decision who mandated RAN1 to work on a true dynamic solution. In addition, this would not work if all the resources are allocated for LTE SL, which is the case in some regions of the world as defined by ETSI EN 303 613 [3] and SAE J3161/1 [4] standards.

In Alt 1, only NR SL UEs avoid PSFCH transmissions when overlapping with LTE SL transmissions, while LTE SL UEs do not. In this method, resource overlapping is avoided by only NR SL UEs rather than mutual avoidance between NR SL and LTE SL. It would degrade the system performance of NR SL.
In Alt 2, the NR UE always transmits, which is the other extreme than Alt 1. Here, there could be degradation of LTE SL resources. 
On the other hand, a conditional approach discussed previously would be that LTE SL UEs avoid selecting NR SL PSFCH resources based on the RSSI-based resource exclusion, and additionally NR SL UEs avoid PSFCH transmissions when overlapping with LTE SL transmissions. Here, thanks to mutual collision avoidance between NR SL and LTE SL, it would mitigate the performance degradation of LTE SL and NR SL. Here, the UE would conditionally avoid transmission on a subset of the PSFCH resources.
This would give the following proposal: 

	Proposal 6:
For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, when PSFCH resources overlap with resources to be used for LTE SL transmissions in the time domain, except when there is presence of PSCCH/PSSCH transmission in the same LTE subframe as PSFCH transmission with the same power by the same UE:
· The NR SL UE conditionally avoids transmissions on a (pre-configured) subset of the PSFCH resources, based on the LTE RSRP and LTE RSSI and/or NR priority.
· FFS additional PSFCH periodicity of [5, 8] and 10.
· FFS details including whether the TX UE conditionally avoids selecting resources for PSCCH/PSSCH transmissions with the overlapping PSFCH resources and/or RX UE conditionally does not transmit on the overlapping PSFCH resources.




3.3	Resource exclusion for dynamic resource pool sharing:

In the previous meetings, some agreements made for resource exclusion for dynamic resource pool sharing are stated below:
	
RAN1#110bis-e Agreement
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters, to be down-selected:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Candidate resource set SA or SB
· SL RSSI measurements
· LTE logical subframe related information
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE


RAN1#111 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.
 



While those agreements include exchanging sensing results from the LTE SL module to the NR SL module, possibly including SL RSRP and SL RSSI measurement results, it is FFS how NR SL module excludes resources based on the shared information from the LTE SL module.
It should be noted that the existing Rel-14/15 LTE SL and Rel-16/17 NR SL have independent candidate resource determination loops, in which the RSRP thresholds are increased if the number of candidate resources is not sufficient. 
In fact, the above candidate resource determination depends on the RSRP thresholds applied during the resource exclusion procedure. In addition, after RSRP-based resource exclusion, Rel-14/15 LTE SL uses RSSI measurements to determine the best 20% candidate resources (i.e., the set SB). If the NR SL module performs resource exclusion based on Rel-16/17 NR SL resource exclusion procedure without taking into account LTE RSRP/RSSI thresholds, it may lead to suboptimal performance, because:
· If the NR SL module is using a higher RSRP threshold than the LTE SL module, the NR SL module may select resources which should have been excluded (i.e. deemed occupied) from LTE SL point of view, therefore causing more interference/collisions than LTE SL.
· If the NR SL module is using a lower RSRP threshold than the LTE SL module, it may end up excluding resources which could have been considered available from LTE SL point of view, therefore limiting the candidate resources for NR SL unnecessarily.
Therefore, the NR SL module should take into account LTE SL RSRP thresholds in its resource exclusion procedure.
One way to avoid this issue is that the NR SL module derives the LTE RSRP thresholds and LTE RSSI threshold based on the provided sensing information from the LTE SL module. For this, the NR SL module can derive the LTE SL RSRP/RSSI thresholds by using the shared sensing information from the LTE SL module and by following the Rel-14/15 LTE SL resource candidate determination procedure. In this way, the NR SL module can derive the same LTE SL RSRP/RSSI thresholds without obtaining the explicit RSRP/RSSI thresholds information from the LTE SL module.
Then, several solutions are possible (down-selection is possible):
- The NR SL module performs an adjustment where it does not exclude candidate resources which are higher than the NR RSRP thresholds while not higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to relax the exclusion criteria of NR SL module (i.e., allow starting with increased threshold for exclusion) to the same level as LTE SL module.
- The NR SL module performs an adjustment where excludes also the candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold and are not higher than the NR RSRP thresholds for each priority, i.e. with the objective to avoid potential collision which may degrade performance on sensed LTE resources.
- The NR SL module performs an adjustment where it does not exclude candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to reach a minimum amount of candidate resources for NR SL transmission, while a power reduction is applied for transmission on the candidate resources which are higher than the LTE threshold.

Observation 7: If the NR SL module performs resource exclusion based on Rel-16/17 NR SL resource exclusion procedure without taking into account LTE RSRP/RSSI thresholds, it may cause suboptimal NR resource exclusion.

Proposal 7: For dynamic resource pool sharing, the NR SL module derives the LTE SL RSRP/RSSI thresholds by using the shared sensing information from the LTE SL module and by following the Rel-14/15 LTE SL resource candidate determination procedure. 

Proposal 8: For dynamic resource pool sharing, for NR SL resource exclusion, the NR SL module takes into account the LTE SL RSRP/RSSI thresholds in addition to NR SL RSRP thresholds.

Proposal 9: For dynamic resource pool sharing, the NR SL modules uses the RSRP/RSSI thresholds to perform adjustment of the resource exclusion as follows (down-selection is possible):
- It does not exclude candidate resources which are higher than the NR RSRP thresholds while not higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to relax the exclusion criteria of NR module (i.e., allow starting with increased threshold for exclusion) to the same level as LTE module.
- It excludes also the candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold and are not higher than the NR RSRP thresholds for each priority, i.e. with the objective to avoid potential collision which may degrade performance on sensed LTE resources.
- It does not exclude candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to reach a minimum amount of candidate resources for NR SL transmission, while a power reduction is applied for transmission on the candidate resources which are higher than the LTE threshold.


4  Type B devices for dynamic co-channel coexistence 

At the RAN1#110 meeting, one view (summarized by the Feature Lead in R1-2208096 [2]) was that Type B devices can be of two sub-types: one that contains only an NR SL module, and one that contains a co-located LTE SL and NR SL modules but the LTE SL module does not share any LTE sensing and resource reservation information. Vehicles may be equipped with Type B devices that contain both LTE SL and NR SL modules to receive V2X messages (e.g., Basic Safety Messages) exchanged over LTE SL. On the other hand, RSUs that provide advanced V2X services may be equipped with Type B devices that contain only an NR SL module because such RSUs do not need to receive Basic Safety Messages. Therefore, it is beneficial to support both sub-types of Type B devices.
It seems that from the RAN1 viewpoint, the co-channel coexistence design to support both sub-types of Type B devices would be the same regardless of whether a Type B device contains a co-located LTE SL module or not. This is because the NR SL module in the Type B device does not rely on the information from the co-located LTE SL module (if any). 
Considering the case of a vehicle/RSU equipped with an LTE SL module only today (i.e., Type C devices), when the vehicle/RSU will be equipped with an NR SL module later, it may not be possible to upgrade the LTE SL module to support sharing of LTE SL sensing information if Type B devices are not supported. Excluding Type B devices would result in the need to replace a Type C device with a Type A device, and it could discourage the market from adopting today’s LTE SL modules (Type C devices).
How the NR SL UE of a Type B device is expected to get the information on LTE SL resources could be achieved by RSSI measurements (which the NR SL UE already needs to do anyway) and resource exclusion based on RSSI.
Type B UEs also exhibit the advantage of more flexible device implementation, cost reduction, and potentially earlier availability, compared to Type A UEs.

[bookmark: _Toc115421863]Observation 8: Type B devices can be of two sub-types: one that contains only an NR SL module, and one that contains a co-located LTE SL and NR SL modules but the LTE SL module does not share any LTE sensing and resource reservation information.
[bookmark: _Toc115421864]Observation 9: From the RAN1 viewpoint, the co-channel coexistence design to support both sub-types of Type B devices would be the same regardless of whether a Type B device contains a co-located LTE SL module or not.
[bookmark: _Toc115421865]Observation 10: Excluding Type B devices would result in the need to replace a Type C device with a Type A device which contains a LTE SL and NR SL modules with information sharing from the LTE SL module, and it could discourage the market from adopting today’s LTE SL modules (Type C devices).
[bookmark: _Toc115421866]Observation 11: How the NR SL UE of a Type B device is expected to get the information on LTE SL resource usages could be achieved by RSSI measurements (which the NR SL UE already needs to do anyway) and resource exclusion based on RSSI.
[bookmark: _Toc115421874]Proposal 10: RAN1 to study co-channel coexistence solutions to support Type B devices.

	
5  Conclusion

This contribution addresses the fairness issues with one associated requirement. For dynamic resource pool sharing, the contribution also emphases on the need for higher SCSs, and addresses the current solutions previously discussed in RAN1 for the AGC issue caused by higher SCS and PSFCH. The contribution also discusses different device types. To summarize, the contribution discusses the following observations and proposals:

Observation 1: A fairness issue in terms of channel access occurs between Rel-14/15/18 LTE SL and Rel-18 NR SL in dynamic resource sharing due to a lack of NR SL SCI decoding capability in Rel-14/15 Type C devices.
Observation 2: A fairness issue in terms of channel access occurs within Rel-18 Type A devices between LTE SL and NR SL due to the asymmetrical use of module information transfer.
Observation 3: Rel-14/15/18 LTE SL may use resources reserved by Rel-18 NR SL, which causes resource collisions between LTE SL and NR SL and degrades the system performance of both LTE SL and NR SL.
Observation 4: In Option 3, if all the NR SL slots overlapping with LTE SL transmission will be excluded from NR SL resource selection, it would cause starvation of the NR SL resources and degrade the system performance of NR SL.
Observation 5: Since LTE SL UEs perform AGC using the first symbol within a subframe, NR SL transmission using the first NR SL slot in the subframe would not cause AGC issue. Therefore, for better efficiency of resource usage, it is better to not apply the resource exclusion to the first slot in NR SL even when overlapping with LTE SL transmissions.

Observation 6: The HARQ, allowed by the PSFCH, is a very important feature that ensures reliability of NR SL.
Observation 7: If the NR SL module performs resource exclusion based on Rel-16/17 NR SL resource exclusion procedure without taking into account LTE RSRP/RSSI thresholds, it may cause suboptimal NR resource exclusion.
Observation 8: Type B devices can be of two sub-types: one that contains only an NR SL module, and one that contains a co-located LTE SL and NR SL modules but the LTE SL module does not share any LTE sensing and resource reservation information.
Observation 9: From the RAN1 viewpoint, the co-channel coexistence design to support both sub-types of Type B devices would be the same regardless of whether a Type B device contains a co-located LTE SL module or not.
Observation 10: Excluding Type B devices would result in the need to replace a Type C device with a Type A device which contains a LTE SL and NR SL modules with information sharing from the LTE SL module, and it could discourage the market from adopting today’s LTE SL modules (Type C devices).
Observation 11: How the NR SL UE of a Type B device is expected to get the information on LTE SL resource usages could be achieved by RSSI measurements (which the NR SL UE already needs to do anyway) and resource exclusion based on RSSI.

Proposal 1: RAN1 solution to allow fairness of the resource usage between LTE SL and NR. This fairness should be adjustable between NR and LTE.
Proposal 2: RAN1 to agree that for Rel-18 SL co-existence, NR SL can support SCSs of 15 kHz, 30 kHz, and 60 kHz.
Proposal 3: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude resources overlapping with LTE SL transmissions based on LTE SL RSRP/RSSI thresholds and/or priorities.

Proposal 4: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude resources overlapping with LTE SL transmissions other than the first slot within the overlapping subframe.

Proposal 5: For dynamic resource pool sharing, to solve the AGC issue in LTE SL UEs caused by NR SL PSCCH/PSSCH transmissions of higher SCS, the NR SL Tx UE performs the following:  
· For subframes in which all the slots within the subframe meet PDB, the NR SL transmissions of higher SCSs are transmitted on all slots within a LTE SL subframe of 15 kHz.
· For the subframe in which not all the slots within the subframe meet PDB, the NR SL transmissions of higher SCSs are transmitted on slot(s) that meets PDB, where the NR SL Tx UE excludes slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe, based on LTE SL RSRP/RSSI thresholds and/or priorities.
FFS: Additional condition(s) for the first bullet point.

Proposal 6:
For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, when PSFCH resources overlap with resources to be used for LTE SL transmissions in the time domain, except when there is presence of PSCCH/PSSCH transmission in the same LTE subframe as PSFCH transmission with the same power by the same UE:
· The NR SL UE conditionally avoids transmissions on a (pre-configured) subset of the PSFCH resources, based on the LTE RSRP and LTE RSSI and/or NR priority.
· FFS additional PSFCH periodicity of [5, 8] and 10.
· FFS details including whether the TX UE conditionally avoids selecting resources for PSCCH/PSSCH transmissions with the overlapping PSFCH resources and/or RX UE conditionally does not transmit on the overlapping PSFCH resources.

Proposal 7: For dynamic resource pool sharing, the NR SL module derives the LTE SL RSRP/RSSI thresholds by using the shared sensing information from the LTE SL module and by following the Rel-14/15 LTE SL resource candidate determination procedure. 
Proposal 8: For dynamic resource pool sharing, for NR SL resource exclusion, the NR SL module takes into account the LTE SL RSRP/RSSI thresholds in addition to NR SL RSRP thresholds.

Proposal 9: For dynamic resource pool sharing, the NR SL modules uses the RSRP/RSSI thresholds to perform adjustment of the resource exclusion as follows (down-selection is possible):
- It does not exclude candidate resources which are higher than the NR RSRP thresholds while not higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to relax the exclusion criteria of NR module (i.e., allow starting with increased threshold for exclusion) to the same level as LTE module.
- It excludes also the candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold and are not higher than the NR RSRP thresholds for each priority, i.e. with the objective to avoid potential collision which may degrade performance on sensed LTE resources.
- It does not exclude candidate resources which are higher than the LTE RSRP thresholds and/or LTE RSSI threshold, in order to reach a minimum amount of candidate resources for NR SL transmission, while a power reduction is applied for transmission on the candidate resources which are higher than the LTE threshold.

Proposal 10: RAN1 to study co-channel coexistence solutions to support Type B devices.
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