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Introduction
This contribution is to discuss co-channel coexistence for LTE sidelink and NR sidelink on semi-static resource pool partitioning and dynamic resource sharing. It also covers the mechanism(s) for resource pool configuration, resource sensing and reservation, SCS and PSFCH handling.

Discussion
As per RAN1#109-e meeting agreement, the solution of co-channel coexistence will be discussed under the scope of resource pools. The solutions would be roughly categorized as semi-static resource pool partitioning (SRPP) and dynamic resource pool sharing (DRPS). This contribution will mainly focus on the remaining issues for DRPS as the issues for SRPP have been mostly concluded. 

Device Types 
The dynamic resource sharing would be for resource pools accessible for Type A devices and also other types of devices (“device type” is used in R18 to distinguish from R17 “UE type”). The following agreement and proposals are from the RAN1#110 and RAN1#109-e meeting for defining different types and also on the coexistence of different device types.
	Working assumption (RAN1#110)
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.

Proposal 1-2a (II): (RAN1#110 Issue 1-2: Type B Devices)
· For co-channel coexistence solutions in Rel-18, RAN1 is to study device type B which contains:
· Alt 1: Only an NR SL module.
· Alt 2: a co-located LTE SL and NR SL module, but the LTE SL module does not share any LTE sensing and resource reservation information.

Proposal 1-3 (II): (RAN1#110 Issue 1-3: Device Type Coexistence)
· For co-channel coexistence solutions in Rel-18, the supported device type(s) Type A (and Type B, if agreed to be supported) (type A and/or type B) has to at least coexist at least with LTE SL devices.
· RAN1 does not pursue any further potential enhancements for device type other than A and/or B (and B if agreed).

Agreement: (RAN1#109-e)
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.

Proposal 1-1 (IV) (RAN1#109-e)
· For the study of co-channel coexistence solutions in Rel-18, at least device type A is considered.
· FFS: Whether type B devices are considered.
· For the study of co-channel coexistence solutions in Rel-18, the supported considered device type(s) coexist with type C devices in the same channel, type D and type E devices.
· Note:
· Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules
· Type B devices are Rel-18 devices that contain only NR SL modules
· Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules 
· Type D devices are Rel-16/17 devices that contain only NR SL modules
Type E devices are Rel-16 devices that contain both LTE SL and NR SL modules based on in-device coexistence framework



It has also been agreed in the revised WID from RAN#97-e meeting that “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”. 
Regarding to the device types, we think that, for V2X usage perspective, co-existence with type A and type C are sufficient and with high priority as it is the use case where NR SL is introduced to the deployment of LTE SL. The co-existence among type A, B and C can be considered for other than V2X use case but lower priority.
[bookmark: _Toc115249223][bookmark: _Toc131506409][bookmark: _Toc134534802]Proposal 1: For V2X usage perspective, co-existence of type A and type C are sufficient (with the high priority). The co-existence among type A, B and C can be considered for SL use cases other than V2X (with lower priority).

For the intra UE LTE/NR overlap scenarios of [LTE TX, NR RX] and [LTE RX, NR TX], no concurrent Tx/RX could be performed as the transmission signal interferes to receiver side similar to single SL operation. For the overlap scenario of [LTE RX, NR RX], we think at least type A SL devices should be capable to receive both LTE SL and NR SL simultaneously, as it has similar complexity with separate FDMed LTE and NR spectrums. Then for the overlap scenario of [LTE TX, NR TX], for SL UEs capable to perform simultaneous TX of LTE and NR SLs, some optimization on dynamic power sharing between [LTE TX, NR TX] may also be considered. 
[bookmark: _Toc115249224][bookmark: _Toc131506410][bookmark: _Toc134534803]Proposal 2: Type A devices should be capable to receive both LTE SL and NR SL simultaneously.
[bookmark: _Toc115249225][bookmark: _Toc131506411][bookmark: _Toc134534804]Proposal 3: For SL UEs capable to perform simultaneous TX of LTE and NR SLs, some optimization on dynamic power sharing may also be considered.


Resource Pools Configurations
As discussed in last RAN1#109-e meeting, how to configure/update such resource pool would be a critical issue, as no spec change is allowed for LTE. Then the up to 16 resource pools (per carrier) for LTE can only be updated in legacy manners (Uu: RRC, SIB; PC5: as per section 5.1 of TS23.287). This may be out of RAN1 scope.
For the configuration of the dynamic sharing resource pools. We think there could be two possibilities: namely – 1) the same resource pool configuration is applied for LTE SL and NR SL, and 2) LTE resource pools are overlapped with NR resource pools and the LTE/NR pools are configured separately. Considering the two possibilities, we think it needs to be clarified how the resource pools are configured to LTE SL and NR SL. If to support partial overlapping between LTE and NR resource pools are necessary, the latter configuration should be taken.
[bookmark: _Toc115249226][bookmark: _Toc131506412][bookmark: _Toc134534805]Proposal 4: The configuration of the dynamic sharing resource pools may have two possibilities: – 1) same resource pool for LTE SL and NR SL, and 2) overlapped but separated configuration for LTE and NR SL. The kind of resource pool configuration needs to be clarified.

Resource Sensing and Reservation
The following was discussed and agreed in RAN1#113 meeting that the NR SL module uses the sensing and resource reservation information shared by the LTE SL module. 
	Agreement (Topic #2: Candidate resource determination of NR SL module P3-1)
· In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, 
· Down-selection one of followings:
· Option 1: 
· When the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission
· The list of the above initial SL RSRP thresholds is separately (pre)configured
· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL module applies the above procedure in Step 6 in Section 8.1.4 of TS 38.214
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold according to condition c in Step 6 in Section 8.1.4 of TS 38.214
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module
· Option 2: 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· FFS: whether to apply the above procedure based on the priority of the LTE SL reserved resources and/or the priority of the NR SL transmission
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module
· 


On the options for the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, we support the option 1 that when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission and the list of the initial SL RSRP thresholds is separately (pre)configured. We think to have a consistent solution as the agreement for dynamic resource pool sharing to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
[bookmark: _Toc134534806]Proposal 5: We support option 1 for the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain. 



For whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL, we think Inter-UE coordination can be used for there are both Type B UE and Type A UE in the resource pool (e.g., If RSU is Type A UE and others are Type B UE in rel.17 manner). Other Type A devices may broadcast its LTE sensing results (from other LTE UEs) as “non-preferred resource” as inter-UE coordination so that at least Type B devices would try to avoid such resources. Type B devices may have lower priority compared with type A devices.
[bookmark: _Toc115249229][bookmark: _Toc131506417][bookmark: _Toc134534807]Proposal 6: Inter-UE coordination can be used for there are both Type B UE and Type A UE in the resource pool (e.g., if RSU is Type A device and others are Type B devices in rel.17). Type A devices may broadcast its LTE sensing results (from other LTE UEs) as “non-preferred resource” as inter-UE coordination so that other Type A devices and Type B devices would try to avoid such resources. Type B devices may have lower priority compared with type A devices.

Also, for Type A devices, it may indicate their own reservation with both LTE and NR SCIs. When NR Tx/Rx is performed, one possible solution is that a reservation/indication by LTE, so that LTE UE will be able to skip the resources used by NR in this kind of pool. The LTE reservation/indication could be either prior to or together with the NR transmission and/or NR reservation. Alternatively, for in-coverage UEs, they can use gNB to relay the information via UL and DL.
[bookmark: _Toc115249230][bookmark: _Toc131506418][bookmark: _Toc134534808]Proposal 7: For Type A devices, it may indicate their own reservation with both LTE and NR SCIs (at least for type C devices). Alternatively, for in-coverage UEs, they can use gNB to relay the information via UL and DL.
[bookmark: _Toc115249231][bookmark: _Toc131506419][bookmark: _Toc134534809]Proposal 8: For in-coverage UEs, they can use gNB to relay the sensing information via UL and then DL to targeted UEs.

In another possibility, for an LTE/NR shared resource pool, it could be specified that periodic reservation of LTE V2X is used for LTE V2X, and the remaining resource is used for NR V2X. Considering dynamic scheduled NR SL are mostly aperiodic transmissions and may be with more time-sensitive latency requirement, the dynamically scheduled NR SL transmissions may be prioritized over LTE even with lower priority.
[bookmark: _Toc115249232][bookmark: _Toc131506420][bookmark: _Toc134534810]Proposal 9: For an LTE/NR shared resource pool, it could be specified that periodic reservation of LTE V2X is used for LTE V2X, and the remaining resource is used for NR V2X. The dynamically scheduled NR SL transmissions may be prioritized over LTE even with lower priority.


Conclusion 
In this contribution, followings proposals are made:
Proposal 1: For V2X usage perspective, co-existence of type A and type C are sufficient (with the high priority). The co-existence among type A, B and C can be considered for SL use cases other than V2X (with lower priority).
Proposal 2: Type A devices should be capable to receive both LTE SL and NR SL simultaneously.
Proposal 3: For SL UEs capable to perform simultaneous TX of LTE and NR SLs, some optimization on dynamic power sharing may also be considered.
Proposal 4: The configuration of the dynamic sharing resource pools may have two possibilities: – 1) same resource pool for LTE SL and NR SL, and 2) overlapped but separated configuration for LTE and NR SL. The kind of resource pool configuration needs to be clarified.
Proposal 5: We support option 1 for the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain.
Proposal 6: Inter-UE coordination can be used for there are both Type B UE and Type A UE in the resource pool (e.g., if RSU is Type A device and others are Type B devices in rel.17). Type A devices may broadcast its LTE sensing results (from other LTE UEs) as “non-preferred resource” as inter-UE coordination so that other Type A devices and Type B devices would try to avoid such resources. Type B devices may have lower priority compared with type A devices.
Proposal 7: For Type A devices, it may indicate their own reservation with both LTE and NR SCIs (at least for type C devices). Alternatively, for in-coverage UEs, they can use gNB to relay the information via UL and DL.
Proposal 8: For in-coverage UEs, they can use gNB to relay the sensing information via UL and then DL to targeted UEs.
Proposal 9: For an LTE/NR shared resource pool, it could be specified that periodic reservation of LTE V2X is used for LTE V2X, and the remaining resource is used for NR V2X. The dynamically scheduled NR SL transmissions may be prioritized over LTE even with lower priority.
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