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1 Introduction
At the RAN1#109-e meeting, the following were agreed for co-channel coexistence [1].
	Agreement at RAN1#109-e meeting
For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

Agreement at RAN1#109-e meeting
For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions, except for the UE dropping model.
· FFS: UE dropping model

Agreement at RAN1#109-e meeting
For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
· FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).

Agreement at RAN1#109-e meeting
For evaluation of co-channel coexistence solutions in Rel-18, support the inclusion of dual module devices with NR+LTE modules using the following UE dropping models: 
· UE Dropping Model A: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is modified by doubling the time in the upper limit, resulting in max{2 meter, an exponential random variable with the average of the speed * 4sec}.
· UE Dropping Model B: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is maintained the same as current assumptions, i.e., max{2 meter, an exponential random variable with the average of the speed * 2sec}.
Companies should mention the UE dropping model and the distribution of each device type (single/dual module) used in their simulation assumptions.

Agreement at RAN1#109-e meeting
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.

Agreement at RAN1#109-e meeting
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.


In this contribution, we discuss issues on co-channel coexistence for LTE sidelink and NR sidelink and provides our view.
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Issue 1: UE behaviour in case of NR SL Mode 2 + LTE SL Mode 4
· Case 1: UE behaviour for device type A
In the last meeting, it was agreed that a type A device should use the sensing and resource reservation information shared by the LTE SL module [1]. Also, some companies suggested and agreed for excluding the occupied LTE SL resources by a type A device’s NR SL resource selection procedure. However, it may be efficient to consider additional conditions that a type A device excludes resources based on the conditions. For example, let us assume that a type A device receives an LTE SCI which reserves the resource ‘’. However, if the power measurement (e.g. RSRP) of the received SCI is very low, then it may be desirable that the type A device uses the resource as NR sidelink resource for spatial reuse without any resource exclusion.
Moreover, the current specifications [2][3] define the RSRP threshold for NR sidelink Mode 2 and LTE sidelink Mode 4, sl-Thres-RSRP-List [4], which is dependent on priority of Tx and Rx’s traffic. If the RSRP measurement of the received SCI is lower than the threshold, then a SL UE can consider selecting the resource, i.e., allowing spatial reuse. Hence, for device type A, rather than excluding all reserved resources, we suggest to exclude the resource from NR sidelink resource based on conditions, for example, if the RSRP measurement exceeds the RSRP threshold.
· Observation 1: Sensing and resource reservation information can be shared by LTE SL UE, and type A device can exclude the corresponding resources satisfying the RSRP condition, which allows spatial reuse.

· Case 2: UE behaviour for device type B
A type B device does not have LTE SL module, so it cannot receive basic safety messages from LTE SL UE. Hence, a type B device cannot know reserved resources of LTE SL UEs by itself. However, if a type B device can know the situation that a type A device locates near a type B device, then the type A device may provide LTE SL resource reservation information to the type B device so that the type B device can accommodate co-channel coexistence with LTE SL UEs with assistance of type A device.
Current specifications [3][5] define inter-UE coordination (IUC) scheme, which allows resource reservation information exchange between UEs. To accommodate co-channel coexistence for a type B device and LTE SL UE(s), we suggest RAN1 to study how to use IUC scheme for co-channel coexistence for NR SL and LTE SL. IUC messages should be exchanged between type A devices and type B devices, and we propose to modify the existing IUC message for co-channel coexistence. And we propose to add an explicit signalling at the 1st SCI to indicate the IUC message for co-channel coexistence, so the receiver can distinguish the purpose of the IUC message. Also, we suggest RAN1 to study how to exchange sensing and resource reservation information of LTE SL UE between type A device and type B device.
· Proposal 1: To accommodate co-channel coexistence for type B device and LTE SL, the inter-UE coordination scheme between type A device and type B device should be studied.
· Method for making a difference between the existing IUC message and the IUC message used for co-channel coexistence
· Method to request/provide IUC message of LTE SL resource information
· Method for exchanging sensing and resource reservation information of LTE SL UE(s)

Issue 2: UE behaviour for the case of NR SL Mode 1 + LTE SL Mode 4
For a type A device with both a NR SL module and a LTE SL module, the NR SL UE can perform sidelink transmissions using configured resource through configured grant (CG) PSSCH or dynamic grant (DG) PSSCH. If the LTE SL UE is located out of network coverage, the LTE SL UE should use Mode 4 for its resource allocation procedure. Since the LTE SL UE is out of coverage, the gNB cannot  know resource information utilized by the LTE SL UE. Hence, the gNB may configure CG PSSCH or DG PSSCH to the NR SL UE as NR SL Mode 1 where the configured resource was already reserved by the LTE SL UE, i.e., a network may configure inappropriate resources to the NR SL UE as NR SL Mode 1. Since the network does not have resource information of out-of-coverage the LTE SL UE, it can lead to unreliable communication for both the NR SL UE and the LTE SL UE. For better resource configuration of gNB, it seems beneficial that NR SL UE reports that CG PSSCH or DG PSSCH configuration is collided with LTE SL UE resources. Hence, we suggest RAN1 to study co-channel coexistence solutions for the combination of operational modes Mode 1 NR SL + Mode 4 LTE SL with higher priority.
· Proposal 2: RAN1 should study the co-channel coexistence of NR SL Mode 1 + LTE SL Mode 4 with higher priority.
If LTE SL UE is located out of network coverage, and uses Mode 4 for resource allocation scheme, the type A device with the LTE SL UE can omit the configured transmission, e.g., CG PSSCH or DG PSSCH, to accommodate co-channel coexistence for LTE SL and NR SL. Specifically, since type A device can decode LTE SCI, type A device can omit the configured transmission to protect the reserved LTE resources by LTE SCI if the reserved resource from LTE SCI and the configured resource are overlapped, and if the RSRP measurement of LTE SCI is higher than a preconfigured threshold. Then, type A device may report ‘NACK’ to gNB rather than ‘ACK’, because the configured resource is overlapped with reserved resource.
· Proposal 3: Type A device may omit the configured transmission if configured resource is already reserved by LTE SCI, and reports NACK to gNB.

Issue 3: PSFCH configuration for NR sidelink
Since HARQ feedback is important feature of NR sidelink, PSFCH should be configured in the co-channel coexistence scenario as well. However, if LTE SL UE uses resource for PSSCH transmission which corresponds to NR SL UE’s PSFCH occasion slot, then both PSFCH transmission and LTE PSSCH transmission would be collided. Then, reliability or QoS for NR sidelink transmission would be degraded. Thus, it may be necessary to guarantee the opportunity that the PSFCH can be transmitted as much as possible on a best-effort basis while not overlapping LTE SL transmissions. Hence, we suggest RAN1 to study the PSFCH configuration method in case of dynamic resource sharing.
· Proposal 4: RAN1 should study the PSFCH configuration method in case of dynamic resource sharing.
Type A device is a device that has LTE SL module, so type A device can transmit LTE SCI. To avoid overlapping of PSFCH resource and LTE SL transmissions, type A device can transmit LTE SCI to reserve the NR PSFCH occasions. More specifically, if type A device transmits PSSCH and requires PSFCH for the PSSCH transmission, it can transmit LTE SCI to reserve the corresponding PSFCH resource. Then, neighbour LTE SL UEs would not select the LTE subframe which corresponds to the PSFCH occasion slot. Hence, PSFCH reception will not be distorted by LTE SL transmissions.
· Proposal 5: Type A device can use the LTE SCI to avoid overlapping of PSFCH resource and LTE SL transmissions.

2 Conclusion
In this contribution, we have discussed issues on co-channel coexistence for LTE sidelink and NR sidelink. As a conclusion, we summarize our view as follows:
· Observation 1: Sensing and resource reservation information can be shared by LTE SL UE, and type A device can exclude the corresponding resources satisfying the RSRP condition, which allows spatial reuse.
· Proposal 1: To accommodate co-channel coexistence for type B device and LTE SL, the inter-UE coordination scheme between type A device and type B device should be studied.
· Method for making a difference between the existing IUC message and the IUC message used for co-channel coexistence
· Method to request/provide IUC message of LTE SL resource information
· Method for exchanging sensing and resource reservation information of LTE SL UE(s)
· Proposal 2: RAN1 should study the co-channel coexistence of NR SL Mode 1 + LTE SL Mode 4 with higher priority.
· Proposal 3: Type A device may omit the configured transmission if configured resource is already reserved by LTE SCI, and reports NACK to gNB.
· Proposal 4: RAN1 should study the PSFCH configuration method in case of dynamic resource sharing.
· Proposal 5: Type A device can use the LTE SCI to avoid overlapping of PSFCH resource and LTE SL transmissions.
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