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Introduction
[bookmark: OLE_LINK368]In RANP#97 meeting, the objective in NR sidelink evolution SID/WID [1] has been updated as follow, which leads RAN1 to continue the study and work on co-channel coexistence for LTE sidelink and NR sidelink. The subsequent work in RAN1 should focus on dynamic resource pool sharing based on existing agreements, since RAN1 has concluded 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 in last meeting.
	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


[bookmark: OLE_LINK525][bookmark: OLE_LINK526]In this contribution, regarding dynamic resource pool sharing, we will provide our further considerations on the details and design of some aspects to support this feature.
Discussion
[bookmark: OLE_LINK289][bookmark: OLE_LINK290][bookmark: OLE_LINK365]UE type and operating combination
According to the updated SID/WID, Type A devices and operating combination A will have higher priority to be considered during RAN1’s work on dynamic resource pool sharing, which means that other UE types and operating combinations are not completely precluded in Rel-18. However, considering the progress of another existing objective (SL-U) and there are two objectives which will be potentially started after RANP #98 (FR2 and CA), we propose not to consider other UE types and operating combinations at least in Rel-18.
Proposal 1: RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID only for Type A devices and operating combination A.
· Other UE types and operating combinations should not be considered at least in Rel-18.

Enhancements on NR sidelink to support the coexistence
During the RAN1#110bis-e meeting, the AGC impact on LTE SL subframes which are overlapped with NR slots with PSFCH has been discussed, but unfortunately no agreement has been achieved until the end of the meeting, the latest proposal from FL is provided as follow. 
	[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Proposal 1-1 (V):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· [bookmark: _Hlk117777898]At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
· FFS: NR SL UEs use a periodically repeating set of PSFCH slots (Alt 2).
· Within these periodically repeating slots, the NR SL UE may be optionally (pre-)configured with the following options:
· The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· The PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· Both.
· Determine details including 
· Periodicity of the basic set of PSFCH slots and the location (in time) of PSFCH slots within the basic set.
· FFS: whether/how to handle the case where the RX UE has a PSCCH/PSSCH transmission in the same time slot as a PSFCH transmission, in the overlapping slot with an LTE SL transmission.


As we all know, the key point of this issue is if a NR sidelink slot with PSFCH is transmitted and FDMed with an LTE sidelink slot, the reception performance of LTE sidelink will be degraded due to the impact of AGC issue which is caused by NR PSFCH transmission, e.g., the LTE sidelink reception of the fourth UE in below figure. 
[image: ]
Figure 1 Illustration of AGC impact by NR PSFCH transmission

Between the two options, in our point of view, Alt 2 is still not so clear because it is hard to understand why “a periodically repeating set of PSFCH slots” can be excluded by LTE SL module after the RSSI ranking procedure, thus more details of Alt 2 should be clarified by the proponents; for Alt 1, we think not transmitting PSFCH from Rx UE side may be enough to avoid the AGC issue. In addition, if Tx UE cannot select resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain, the resource may be redundantly excluded the performance from system perspective will be degraded. And also, anyway Tx UE can disable the HARQ-ACK feedback when it has selected such kind of PSCCH/PSSCH resources. So, the enhancements on Tx UE side is not necessary.
Moreover, if PSFCH transmissions are frequently dropped, the reliability will be reduced by the rare feedback transmission. Hence, we propose RAN1 should further study and consider the potential enhancements on NR PSFCH by using Alt 1 as a starting point.
[bookmark: _Hlk115084710][bookmark: OLE_LINK83]Proposal 2: For NR PSFCH (if configured), Alt 1 is selected for co-channel coexistence scenario.
· Alt 2 is not so clear and more clarifications are needed;
· In Alt 1, only the enhancements on Rx UE side should be done, i.e., the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in time domain;
· RAN1 should further study the potential enhancements with Alt 1 as a starting point, with the consideration of keep the reliability improved by HARQ-ACK feedback. 
[bookmark: OLE_LINK64]Regarding the support of NR SL resource pool configured with higher SCS, it has also been discussed in last meeting but finally no agreement has been achieved as well, the latest proposal from FL can be found below.
	Proposal 1-5 (V):
· For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs if higher SCSs are supported:
· [bookmark: OLE_LINK76]Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
· Option 2: NR SL UE transmits LTE SCIs (SCI format 0 or 1), indicating resources reserved by NR SL transmissions, informing the LTE SL UEs about the resource reservations used by NR SL UEs.
· 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.
Other options are not precluded, including combination of more than one option.


During the discussion in last meeting, many companies have provided their concerns on option 2 since introducing NR SL UE to transmit LTE SCIs will bring too much complexity and further issues, so it should be removed. For option 1, it will have impacts on resource selection procedure if the multi-slot transmissions or slot aggregation is dynamically performed when the LTE SL reservation has been detected; on the other hand, if multi-slot transmissions or slot aggregation is semi-static (pre)configured in the resource pool, the efficiency will be degraded. For option 3, if miss detection occurs, anyway the AGC issue cannot be fully avoided and will still exist. Therefore, from our perspective, discussing the potential solutions to overcome the AGC issue caused by the different SCSs between the NR SL and LTE SL resource pools may bring more complexity, further issue and workload to RAN1. Considering the progress in SL-U and the potentially started objectives (FR2 and CA), we propose that do not support to configure NR SL resource pool with higher SCS other than 15kHz at least in Rel-18.
Proposal 3: Do not support to configure NR SL resource pool with the SCS higher than 15kHz at least in Rel-18.
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Another aspect should be considered is that in LTE sidelink, the resource pool can be configured as non-adjacent which means in an LTE SL resource pool, the PSCCH resource pool is separately configured in frequency domain and is not adjacent to the PSSCH resource. Then, if a NR SL PSSCH can be transmitted in LTE SL PSCCH resource pool, relatively more collisions may occur between LTE and NR SL UEs, because one NR PSSCH may overlap with multiple LTE PSCCH transmissions. Therefore, one of the most straightforward methods is that the NR resource pool does not contain the resource in the LTE SL PSCCH resource pool in frequency domain, if the LTE SL resource pool is configured as non-adjacent.
[image: ]
Figure 2 Illustration of NR SL RP configuration when LTE SL RP is configured as non-adjacent

Proposal 4: If the LTE SL resource pool is configured as non-adjacent, the configuration should ensure that NR resource pool does not contain the resource in the LTE SL PSCCH resource pool in frequency domain.
[bookmark: OLE_LINK531]In RAN1#110bis-e meeting, the following agreement has been achieved for how to provide the information from LTE SL module and how to use such kind of information in NR module:
	Agreement 
[bookmark: OLE_LINK80]For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module
· The LTE PHY SL module is provided information from the higher layer to generate a candidate resource set SA or SB. The resource set SA or SB is then shared to NR SL module.
· The NR SL module performs an intersection operation with the candidate resource set received from the LTE SL module and the candidate resource set generated by the NR SL module.
· FFS: how to handle the case where this results in an insufficient set of resources
· The intersection operation is performed in the MAC layer.
· FFS: How to handle NR V2X parameter settings that are not supported by LTE V2X, e.g., periodicities, sub-channel sizes, etc
· [bookmark: _Hlk117847712][bookmark: OLE_LINK79]Note: implementation of Alt 2 should not have specification impact to LTE
· In the next meeting strive to decide between the two alternatives


[bookmark: OLE_LINK81][bookmark: OLE_LINK82]From our perspective, Alt 2 may need LTE module to do a separate resource exclusion procedure in PHY layer, so it may have some specification impacts on LTE MAC layer, where a new resource exclusion procedure triggering condition should be defined. Moreover, as commented by some companies, there may be some misalignments about the parameters used for resource exclusion procedure b/w LTE SL module and NR SL module, then the resources in SA or SB provided from LTE module may not be exactly available for NR SL module. In contrast, Alt 1 is a more straightforward way and no LTE specification impacts have been identified, so it should be selected as baseline and further details should be studied in RAN1.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK84]Proposal 5: When the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, Alt 1 should be selected as baseline mechanism.
· Further details should continue to be studied in RAN1.
[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our views on how to achieve dynamic resource sharing as another solution for supporting co-channel coexistence for LTE sidelink and NR sidelink, the following observations and proposals are provided:
Proposal 1: RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID only for Type A devices and operating combination A.
· Other UE types and operating combinations should not be considered at least in Rel-18.
Proposal 2: For NR PSFCH (if configured), Alt 1 is selected for co-channel coexistence scenario.
· Alt 2 is not so clear and more clarifications are needed;
· In Alt 1, only the enhancements on Rx UE side should be done, i.e., the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in time domain;
· RAN1 should further study the potential enhancements with Alt 1 as a starting point, with the consideration of keep the reliability improved by HARQ-ACK feedback. 
Proposal 3: Do not support to configure NR SL resource pool with the SCS higher than 15kHz at least in Rel-18.
Proposal 4: If the LTE SL resource pool is configured as non-adjacent, the configuration should ensure that NR resource pool does not contain the resource in the LTE SL PSCCH resource pool in frequency domain.
Proposal 5: When the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, Alt 1 should be selected as baseline mechanism.
· Further details should continue to be studied in RAN1.
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