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Introduction
R18 SL evolution WI was approved in RAN plenary #94 and one of the objectives is to study and specify solutions for co-channel coexistence between LTE and NR sidelink [1]. The following is agreed in RAN1 #109e meeting [4]. 
	Agreement
For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.
Agreement
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
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
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
[bookmark: _Hlk111050634]Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.
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.


In this contribution, we discuss our views on the potential solutions for co-channel coexistence.  
Discussion
Not-co-channel and Co-channel LTE and NR SL coexistence
During R16 V2X SI, LTE and NR SL coexistence was discussed and not-co-channel in-device coexistence was identified as a WI objective. In a not-co-channel coexistence scenario, LTE and NR SL coexist in different channels, e.g., adjacent channels or channels separated sufficiently far away from each other. In this scenario, a LTE SL transmission and a NR SL transmission can overlap in time domain and simultaneous transmissions can result in unwanted spurious emissions. Also, a LTE SL transmission also can interfere with a NR SL reception and vice versa [2]. 
The solutions adopted in R16 NR SL include e.g., long-term and short-term TDM. In the long-term TDM solution, dedicated resource pools are configured for LTE SL and NR SL, e.g., resource pools non-overlapping in time domain. In the short-term TDM solution, when an overlapping occurs, a UE determines dynamically which of LTE and NR SL to operate based on the priority information available to the UE T ms prior to the start of the earliest transmission or reception as specified in TS 38.213 [3]. The time period (T) is defined as less than 4 ms and based on UE implementation.
In R18 SL evolution WI planning phase, co-channel coexistence between LTE and NR SL was recognized as an important objective by operators and OEMs, which can be used to enable spectrum sharing and maximum deployment flexibility. 
In co-channel coexistence scenario, a LTE SL transmission and NR SL transmission can overlap in both time and frequency domain. For example, UEs can be (pre)configured with overlapping resources in a LTE and NR SL resource pool. A UE performing a NR SL resource selection may not possess any information regarding which NR SL resource overlaps with a LTE SL resource and whether this LTE SL resource is reserved for a LTE SL transmission. As a result, this UE can select a NR SL resource which overlaps with a LTE SL resource reserved by another UE for LTE SL transmission, which will cause a collision. The R16 NR SL short-term TDM solution can be used to address co-channel in-device coexistence, but not the collision due to the incoordination between LTE and NR SL resource selection. 
Observation 1: R16 NR SL short-term TDM does not address collisions between LTE and NR SL transmissions in co-channel coexistence scenario. 
Resource selection coordination between LTE and NR SL
Dynamic resource sharing
It is thus desirable that the solution for R18 co-channel coexistence address both in-device and collision issues. As indicated in TS 38.213, a UE determines whether a LTE SL and NR SL transmission or reception overlap in time and the priority information only T ms prior to the start of the earliest transmission. In our view, a dynamic resource sharing between LTE and NR SL can be considered when a UE is triggered to perform resource selection in a NR SL resource pool for transmission of a NR SL TB.
One option for this dynamic coordination can be NR SL resource (re)selection including LTE SL sensing and resource reservation information. As discussed in RAN1 #109e meeting, a Type A UE is equipped with a NR SL module and a LTE SL module. More importantly, the LTE SL module can share LTE SL sensing and resource reservation information with the NR SL module. However, to ensure the shared information is applicable to NR SL TB, it should be obtained with respect to the transmission parameters of the NR SL TB. Thus, we think the LTE SL sensing can be performed using at least the following sensing parameters based on the NR SL TB.  
· resource selection window 
· LTE SL priority corresponding the priority of the NR SL TB 
· Sub-channel number 
Proposal 1: LTE SL module shares results of sensing using parameters provided by NR SL module.
This implies that the LTE SL module can be triggered to perform a LTE SL sensing when a NR SL sensing is triggered. Within the NR SL TB resource selection window, the LTE SL module can also indicate resource reservation not resulting from sensing, e.g., for UE’s own transmission and reception of LTE PSSS/SSSS and PSSCH/PSCCH. 
Proposal 2: Study shared LTE SL resource reservation information in addition to LTE SL sensing results.
It was agreed in RAN1 #109e meeting that no changes in the LTE SL specifications are allowed. Thus, a potential LTE sensing information shared with NR SL module can be the sensing result, e.g., Set A. A NR SL resource pool can partially overlap with one or more LTE SL resource pools. Thus, the available NR resources for a NR resource selection can include the non-overlapping resources and the overlapping resources within the shared Set A. In one example, the NR SL module can exclude any overlapping resources not within Set A and performs resource selection within the remaining resource in the NR SL resource pool. 
Proposal 3: Study dynamic resource sharing mechanism for NR resource selection based on LTE SL sensing result, e.g. Set A.
To perform LTE SL sensing in the aforementioned dynamic source sharing scheme, further study is required to understand the latency aspect, e.g., related to the process time (T1). The information exchange over the interface between NR SL and LTE SL modules within a UE should be evaluated with respect to the additional processing time.
Proposal 4: Study the latency aspect of the information exchange over the interface between NR SL and LTE SL module within a UE.
Another option of dynamic coordination can be based on the R17 IUC framework. In IUC Scheme 2, a UE can indicate a potential/expected conflict in a PSFCH due to the overlapping between two NR SL reservations. If LTE SL sensing information is available in determining such a conflict, a Type A UE can indicate a conflict between a reserved NR SL resource and LTE SL resource. Since no impact is expected on LTE SL, in this case, the UE transmits a PSFCH to the UE reserving the NR SL resource, e.g. Type B UE. Further details should be studied, e.g., considering a LTE SL single-subframe resource can overlap one or more NR SL single-slot resource depending on the NR SL numerology. 
[bookmark: _Hlk20816046]Proposal 5: Study NR SL IUC conflict indication based on overlapping LTE SL and NR SL resource reservation. 
In addition, the IUC Scheme 1, a Type B UE can request a Type A UE to provide a preferred or non-preferred resource set in a NR SL resource pool overlapping with one or more LTE resource pools. The Type A UE can perform the aforementioned dynamic resource coordination and provide the resulting resources to the Type B UE. The R17 IUC Scheme 1 framework can thus be readily used to enable co-channel co-existence for Type B UE if dynamic sharing mechanism is introduced for Type A UE. 
Proposal 6: Study Type A UE provides resource set based on dynamic NR and LTE SL resource sharing (if supported) to Type B UE.
0. Semi-static resource coordination
Dynamic resource sharing can provide availability information of individual resource for per-TB resource selection to enable reliable co-channel coexistence. However, the benefit is at the expense of increased processing load and time, which can depend on UE capability. Thus, it is also beneficial to study a semi-static resource selection coordination to share the overlapping resources between NR SL and LTE SL resource pools. 
It was agreed in RAN1 #109 meeting to study feasibility of semi-static resource pool partitioning [1]. Partitioning resources into non-overlapping NR SL and LTE SL resource pools causes inefficiency in spectrum utilization. It is therefore desired to explore further options with a better trade-off between processing and spectrum use. 
One option is to determine the availability of all overlapping resources as a group instead of the precise LTE SL reservation information of each individual resource. For example, the availability can be based on an estimated LTE SL activity within the overlapping resources and/or within the LTE SL resource pool. When the activity estimate is high, these resources can be considered not available for NR SL resource selection. The estimate can use existing LTE SL channel congestion measurement (e.g., CBR) and/or energy measurement (e.g., RSSI). It is also important to update such an estimate on a regular basis so the use of the overlapping resources for NR SL transmissions can be optimized against the LTE SL activity within those resources. 
Proposal 7: Study a semi-statice mechanism to enable the use of overlapping resources in a NR SL resource pool based on an estimate of the LTE SL activities in those resources.
Conclusion
In this contribution, we provided our views on the potential solutions for co-channel coexistence. Our proposals and observation are as follows:
Observation 1: R16 NR SL short-term TDM does not address collisions between LTE and NR SL transmissions in co-channel coexistence scenario. 
Proposal 1: LTE SL module shares results of sensing using parameters provided by NR SL module.
Proposal 2: Study shared LTE SL resource reservation information in addition to LTE SL sensing results.
Proposal 3: Study dynamic resource sharing mechanism for NR resource selection based on LTE SL sensing result, e.g. Set A.
Proposal 4: Study the latency aspect of the information exchange over the interface between NR SL and LTE SL module within a UE.
Proposal 5: Study NR SL IUC conflict indication based on overlapping LTE SL and NR SL resource reservation. 
Proposal 6: Study Type A UE provides resource set based on dynamic NR and LTE SL resource sharing (if supported) to Type B UE.
Proposal 7: Study a semi-statice mechanism to enable the use of overlapping resources in a NR SL resource pool based on an estimate of the LTE SL activities in those resources.
References
[bookmark: _Ref16600053][bookmark: _Ref20991475][bookmark: _Ref524941128][1] RP-220300, “WID revision: NR sidelink evolution”, Oppo, 3GPP TSG RAN meeting #95e, March, 2022
[2] TR 38.889, “Study on NR-based access to unlicensed spectrum”, December 2018
[3] TS 38.213, “Physical layer procedure for control”, March 2022
[4] RAN1#109-e Chairman’s Notes, May 2022

