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1  Introduction
[bookmark: _Hlk68200595]In RAN#97-e meeting, the 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 #110 meeting, the following Working assumption, Conclusion, and Agreement were made:
	Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.
Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated

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
· For NR PSFCH (if configured), at least the following alternatives are studied:
· Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the 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  Dynamic resource pool sharing
Higher SCSs (> 15 kHz) for the NR SL:
At RAN1#110, it was discussed whether to consider higher SCSs (> 15 kHz) for NR SL. We think that supporting higher SCSs is important for NR SL. For example, higher SCSs are beneficial to mitigate the impact of a high Doppler shift and to reduce the packet transmission time and the turnaround time of HARQ feedback/retransmissions. Not supporting higher SCSs is a significant limitation to the NR SL.
On the other hand, when we use 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 1 (a);
· There is NR SL transmission occurs only in the second and/or later slot as shown in Figure 1 (b).
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[bookmark: _Ref115293850][bookmark: _Ref110089229][bookmark: _Toc115345621]Figure 1.  AGC issue at LTE SL UE when NR SL uses a higher SCS (e.g., 30 kHz).
Therefore, we propose to study solutions to support higher SCSs (> 15 kHz) for NR SL and mitigate the associated AGC issue.
[bookmark: _Ref110857093][bookmark: _Toc115421868]Proposal 1: RAN1 to study solutions to support higher SCSs (> 15 kHz) for NR SL and mitigate the associated AGC issue.

AGC issue due to different SCSs in the NR SL and LTE SL resource pools:
At RAN1#110, potential solutions were proposed or discussed to circumvent the AGC issue due to different SCSs in the NR SL and LTE SL resource pools. We also discuss below some alternative solutions as a way forward. We discuss their potential advantages/disadvantages.
A1. Fix the SCS for the NR SL resource pool to 15 kHz SCS.
· It is easy to capture a hard-coded restriction to 15 kHz 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.
A2. Rel-18 NR SL UEs should occupy all symbols within a 15 kHz subframe.
· It is possible to specify NR SL resource selection rules to capture this solution. But such rules would impose restrictions on the NR SL resource selection (e.g., multiple consecutive slots need to be available as candidate resources).
A3. NR SL UEs select resources in consecutive time slots depending on the SCS (2 time slots for 30 kHz).
· This is similar to A2 above. It is possible to specify NR SL resource selection rules to capture this solution, but such rules would impose restrictions on the NR SL resource selection (e.g., multiple consecutive slots need to be available as candidate resources). For this to work, the NR SL UE needs to select consecutive slots starting from the initial slot within a subframe from the candidate resources.
A4. LTE SL UEs will not use time slots where NR SL UEs are transmitting. 
· It is reasonable to assume that at least one possible solution is to let the NR SL UE send the LTE SCI. This is a more complicated solution compared to hard-coded restrictions and behavioral rules upon resource selection, but it is more efficient because LTE SL UEs and NR SL UEs mutually take into account the resource reservation to avoid using the same subframe. This will also increase the SCI overhead but does not change the NR SL slot format. Since this requires two slots for 30 kHz SCS and four slots for 60 kHz SCS to send LTE SCI, this would have resource efficiency impact. Nevertheless, this resource efficiency impact can be mitigated by combining A4 with A5 below.
A5. Multi-slot aggregation where same or different TBs can be transmitted in each slot.
· This is similar to A2 and A3 above, but in addition includes transmitting different TBs. It is possible to specify NR SL resource selection rules to capture this solution, but such rules would impose restrictions on the NR SL resource selection (e.g., multiple consecutive slots need to be available as candidate resources). For this to work, the NR SL UE needs to select consecutive slots starting from the initial slot within a subframe from the candidate resources. 
A6. Another solution (not mentioned previously for this issue) would be that NR SL UEs use periodic transmissions based on SPS using all the sub-channels.
· It is easy to capture these hard-coded restrictions to NR SL resource selection. However, since NR SL should support aperiodic traffic, this would impose significant restrictions to NR SL resource selection than the other approaches. This leads to a limitation in the NR SL resource usage and potentially also to the future evolution of the SL technology.
A7. Another solution (not mentioned previously) would be that NR SL UEs avoid slots that may cause AGC issue at LTE SL Rx UEs, by avoiding the LTE SL subframes. 
· It is possible to specify NR SL resource selection rules to capture this solution, but such rules would impose restrictions on the NR SL resource selection. Nevertheless, this would mitigate the half duplex problem between LTE SL and NR SL at Rel-18 devices in addition to the AGC issue.

[bookmark: _Toc115421854]Observation 1: For the AGC issue caused by different SCSs, some solutions proposed/discussed at RAN1#110 impose some fixed restrictions on the resource usage patterns. Other solutions (A4: the NR SL UE sends LTE SCI, A5: Multi-slot aggregation where same or different TBs can be transmitted in each slot and A7: NR SL UE avoids slots that may cause AGC issue at LTE SL Rx UEs, by avoiding the LTE subframes) have the capability to adapt to traffic distribution and LTE SL sensing information.

AGC issue caused by the PSFCH being configured in NR SL resource pools:
At RAN1#110, to circumvent the AGC issue caused by the PSFCH being configured in NR SL resource pools, the following solutions were proposed or discussed. We discuss their potential advantages/disadvantages.

B1. No transmission/reception of PSFCH in resources overlapping with LTE SL subframes, with NR UEs avoiding subframes used for LTE SL transmissions.
· Even though this solution is relatively simple to capture in the NR SL specifications, it may have adverse impacts on the system performance. It was already commented during RAN1#110 in [2] that this kind of solution would lead to different NR SL UEs avoiding or not avoiding PSFCH slots. This means that this may impact the PSFCH mechanism and HARQ feedback in general.
B2. HARQ feedback is not supported in NR SL resource pools with DRPS. 
· Switching off HARQ feedback in NR SL resource pools with dynamic resource pool sharing is a simple solution from standardization point of view, but this would be a significant limitation to NR SL. HARQ feedback is an important and well-established function of NR SL. Not supporting it would lead to degraded performance for NR SL. In addition, if HARQ feedback is not supported in Rel-18, it can be difficult to add it in a later release if there are legacy UEs without support of HARQ feedback. 
B3. Use long PSFCH with same number of symbols as PSCCH/PSSCH. 
· This would have physical layer impacts and requires new slot formats. Also, this increases the overhead of PSFCH.
B4. NR SL UE sends LTE SCI to reserve the candidate slot containing a PSFCH occasion so that LTE SL UEs would exclude the reserved resources slot based on LTE SCI decoding. 
· The advantage of this solution is that no changes are needed to PSFCH occasions or HARQ feedback functionality. It also resolves the issue in a backward-compatible manner, so that LTE SL UEs and NR SL UEs mutually take into account resource reservation to avoid using the same subframe. The disadvantage is that the transmission of LTE SCI needs to be added to the NR SL specifications, with the associated SCI overhead. 
B5. Use only 60 kHz SCS and have PSFCH only in every 4th slot to make it align with the LTE SL guard symbol. 
· A fixed SCS value is easy to capture in the NR SL specifications and likewise PSFCH occasions in every 4th slot is not difficult. This would however lead to restrictions on the 60 kHz SCS and prevent using other SCS values also in later releases. Another disadvantage is that the limitation may remain in the NR SL specifications also after the migration from LTE SL to NR SL and thereby these limitations can be difficult to justify.
B6. Use common AGC symbol – a new slot format with the NR SL resource pool restricted to 15 kHz and share a common AGC symbol in the beginning of the time slot. 
· This would have physical layer impacts, associated overhead and requires new slot formats.
B7. Use IUC. 
· This would have impacts on resource efficiency and would require significant standardization effort.
· This solution is mainly for Type B devices that utilize received IUC information from Type A devices for sharing LTE SL sensing information so that Type B devices can avoid the AGC issue. So, this requires the existence of Type A devices in the proximity of Type B devices, which is not always ensured.
B8. NR SL UEs use a basic set of periodically repeating PSFCH slots
· NR SL UEs should also use the remaining portion of the PSFCH slot for PSCCH+PSSCH transmissions. 
· This enables LTE SL UEs to avoid them using the Rel-14 RSSI-based resource exclusion.
· This would impose a restriction on the PSFCH configurations.
B9. The LTE sidelink UEs do not use a subframe which corresponds to NR PSFCH slot occasion.
· This is achieved by B4 above.
B10. Avoid collision between PSFCH and LTE SL transmissions.
· This is similar to B9. This is achieved by B4 above.
B11. The periodic PSFCH resources are configured in a TDM way with the LTE SL resource pool.
· This is more like a semi-static TDM resource pool sharing (for PSFCH resources) rather than dynamic resource sharing. This could raise the issue of long-term update of those configurations.

[bookmark: _Toc115421855]Observation 2: For the PSFCH AGC issue, among the solutions proposed or discussed at RAN1#110, some impose some restrictions on the NR SL or the PSFCH resource patterns, whereas others (B6: Use common AGC symbol and B4: NR SL UE sends LTE SCI to reserve the candidate slot containing a PSFCH occasion so that LTE SL UEs would exclude the reserved resources slot based on LTE SCI decoding) do not. 

Summary on AGC issues caused by different SCS and AGC issue caused by PSFCH:
[bookmark: _Toc115421856]Observation 3: A common solution of NR SL UE sending LTE SCI (to reserve the candidate slot so that the LTE SL UE would exclude the reserved resources slot based on sensing) solves both issues of AGC issues caused by different SCSs and PSFCH.
[bookmark: _Toc115421857]Observation 4: To solve both AGC issue caused by different SCSs and PSFCH, combining the solutions of NR SL UE sending the LTE SCI, and the multi-slot aggregation where same or different TBs can be transmitted in each slot, seems to strike the best balance between flexibility, complexity, overhead and efficiency.
[bookmark: _Toc115421869]Proposal 2: To circumvent the AGC issues caused by the PSFCH being configured in NR SL resource pools, and also the AGC issue caused by different SCSs, NR SL UE sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources slot based on LTE SCI decoding.
[bookmark: _Toc115421870]Proposal 3: To circumvent the AGC issues caused by the PSFCH being configured in NR SL resource pools, and also the AGC issue caused by different SCSs, the solution of NR SL UE sending LTE SCI is combined with multi-slot aggregation where same or different TBs can be transmitted in each slot.

3  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.



In dynamic resource sharing, there is a fairness issue in terms of channel access between LTE SL and NR SL. As shown in Figure 2, 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. 
Also, 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.
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. One possible way is that Rel-18 device sends LTE SCI to reserve the slots so that the LTE SL UEs would exclude the reserved resources based on LTE SCI decoding.

 [image: ]
[bookmark: _Ref115293915][bookmark: _Ref110082117][bookmark: _Toc115345622]Figure 2.  Fairness issue in dynamic resource sharing.

[bookmark: _Ref110856945][bookmark: _Toc115421858]Observation 5: 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 6: 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 7: 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.
[bookmark: _Toc115421861]Observation 8: To circumvent the fairness issue, one solution would be that Rel-18 device sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources based on LTE SCI decoding. This solution would also solve the PSFCH AGC issue and the SCS AGC issue in Clause 2. So, the same solution solves three issues.
[bookmark: _Ref110857104][bookmark: _Toc115421871]Proposal 4: To circumvent the fairness issue, the AGC issue caused by different SCS, and the AGC issue caused by PSFCH: Rel-18 NR SL UE sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources based on LTE SCI decoding. 
[bookmark: _Toc115421872]Proposal 5: To circumvent the fairness issue, the AGC issue caused by different SCS, and the AGC issue caused by PSFCH, the solution of NR SL UE sending LTE SCI is combined with multi-slot aggregation where same or different TBs can be transmitted in each slot.

4  Type A devices for dynamic co-channel coexistence 

At the RAN1#109e and RAN1#110 meetings, the following agreements and working assumptions were made regarding Type A devices:
	RAN1#109e Agreement
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.

RAN1#110 Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.



For resource (re-)selection in Type A devices, the 3GPP RAN1#109e/ RAN1#110 agreement/working assumption implies that the LTE SL module will provide LTE SL sensing and resource reservation information to the NR SL module. The NR SL module will use this information for its resource (re-)selection.
However, as the LTE SL module and NR SL module may be part of two different hardware modules, possibly located at different parts of the vehicle, transfer of information from the LTE SL module to the NR SL module may incur some delay. 
In Rel-16/17 NR SL resource (re-)selection, there are timing requirements as follows: 
· For the NR SL initial resource selection, the time value  (in number of slots) defines the time duration after which the selection window starts, where  and  is defined in TS 38.214 Table 8.1.4-2. This means that the first resource within the selection window is in slot . 
· For the NR SL resource re-evaluation, the time value  defines the time (in relation to the start of the UE transmission, given by t) at which re-evaluation shall be performed (following sensing results received at slots ) to determine whether resource reselection is needed or not, where  is equal to . In other words, re-evaluation is performed at least at . It is up to UE implementation to re-evaluate before  or after  but before  .
Those NR SL timing requirements may not be valid anymore due to the information sharing delay from the LTE SL module to the NR SL module. Therefore, it appears that there is a need to study the impact of the information sharing delay.
[bookmark: _Ref110856936][bookmark: _Toc115421862]Observation 9: For Type A devices, the NR SL timing requirements may not be valid anymore due to delays from the LTE SL module to the NR SL module.
[bookmark: _Ref110857065][bookmark: _Toc115421873]Proposal 6: RAN1 to study the impact of information sharing delay between the LTE SL module and NR SL module in Type A devices (e.g., impact on NR SL timing requirements/latency for resource (re-)selection). (Note: This is to cope with a vehicle layout where the LTE SL module and NR SL module may be part of two different hardware modules, possibly located at different parts of the vehicle.)

5  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.
Also, if the NR SL UE of a Type B device sends LTE SCI to reserve the slots, LTE SL UEs would be able to exclude the NR SL reserved resources slots based on LTE SCI decoding.
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 10: 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 11: 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 12: 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 13: 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: _Toc115421867]Observation 14: If NR SL UE of a Type B device sends LTE SCI to reserve the slots, LTE SL UEs would be able to exclude the NR SL reserved resources slots based on LTE SCI decoding.
[bookmark: _Toc115421874]Proposal 7: RAN1 to study co-channel coexistence solutions to support Type B devices.
	
6  Conclusion
In this contribution, several solution proposals are compared to address dynamic pool sharing in co-existence scenarios. The contribution addresses also the fairness issues and discusses different device types. To summarize, the contribution discusses the following observations and proposals:
Observation 1: For the AGC issue caused by different SCSs, some solutions proposed/discussed at RAN1#110 impose some fixed restrictions on the resource usage patterns. Other solutions (A4: the NR SL UE sends LTE SCI, A5: Multi-slot aggregation where same or different TBs can be transmitted in each slot and A7: NR SL UE avoids slots that may cause AGC issue at LTE SL Rx UEs, by avoiding the LTE subframes) have the capability to adapt to traffic distribution and LTE SL sensing information.
Observation 2: For the PSFCH AGC issue, among the solutions proposed or discussed at RAN1#110, some impose some restrictions on the NR SL or the PSFCH resource patterns, whereas others (B6: Use common AGC symbol and B4: NR SL UE sends LTE SCI to reserve the candidate slot containing a PSFCH occasion so that LTE SL UEs would exclude the reserved resources slot based on LTE SCI decoding) do not.
Observation 3: A common solution of NR SL UE sending LTE SCI (to reserve the candidate slot so that the LTE SL UE would exclude the reserved resources slot based on sensing) solves both issues of AGC issues caused by different SCSs and PSFCH.
Observation 4: To solve both AGC issue caused by different SCSs and PSFCH, combining the solutions of NR SL UE sending the LTE SCI, and the multi-slot aggregation where same or different TBs can be transmitted in each slot, seems to strike the best balance between flexibility, complexity, overhead and efficiency.
Observation 5: 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 6: 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 7: 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 8: To circumvent the fairness issue, one solution would be that Rel-18 device sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources based on LTE SCI decoding. This solution would also solve the PSFCH AGC issue and the SCS AGC issue in Clause 2. So, the same solution solves three issues.
Observation 9: For Type A devices, the NR SL timing requirements may not be valid anymore due to delays from the LTE SL module to the NR SL module.
Observation 10: 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 11: 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 12: 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 13: 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.
Observation 14: If NR SL UE of a Type B device sends LTE SCI to reserve the slots, LTE SL UEs would be able to exclude the NR SL reserved resources slots based on LTE SCI decoding.

Proposal 1: RAN1 to study solutions to support higher SCSs (> 15 kHz) for NR SL and mitigate the associated AGC issue.
Proposal 2: To circumvent the AGC issues caused by the PSFCH being configured in NR SL resource pools, and also the AGC issue caused by different SCSs, NR SL UE sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources slot based on LTE SCI decoding.
Proposal 3: To circumvent the AGC issues caused by the PSFCH being configured in NR SL resource pools, and also the AGC issue caused by different SCSs, the solution of NR SL UE sending LTE SCI is combined with multi-slot aggregation where same or different TBs can be transmitted in each slot.
Proposal 4: To circumvent the fairness issue, the AGC issue caused by different SCS, and the AGC issue caused by PSFCH: Rel-18 NR SL UE sends LTE SCI to reserve the slots so that LTE SL UEs would exclude the reserved resources based on LTE SCI decoding.
Proposal 5: To circumvent the fairness issue, the AGC issue caused by different SCS, and the AGC issue caused by PSFCH, the solution of NR SL UE sending LTE SCI is combined with multi-slot aggregation where same or different TBs can be transmitted in each slot.
Proposal 6: RAN1 to study the impact of information sharing delay between the LTE SL module and NR SL module in Type A devices (e.g., impact on NR SL timing requirements/latency for resource (re-)selection). (Note: This is to cope with a vehicle layout where the LTE SL module and NR SL module may be part of two different hardware modules, possibly located at different parts of the vehicle.)
Proposal 7: RAN1 to study co-channel coexistence solutions to support Type B devices.
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