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Introduction
In the last RAN1#109-e meeting, the following agreements for co-channel coexistence for LTE sidelink and NR sidelink have been made [1]:
	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
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.



Based on the above agreements, we introduce our views on the co-channel coexistence of LTE sidelink and NR sidelink in this contribution.
Co-channel coexistence of LTE sidelink and NR sidelink
[bookmark: _Hlk103723189]In the last meeting, it was discussed which type of devices are to be considered for the study. Even though the discussion has been actively made, it failed to reach a consensus [2]. The main issue was whether to consider Type B for the study. In our understanding, Type B device has only NR SL module, and it cannot receive any message from LTE SL. With this understanding, there seems no difference between Type B and Rel-16/17 NR SL UEs in our point of view. In case of Rel-17 NR SL UE which is one of Type B device, the UE can receive ICU message from Type A devices. If Type A devices can provide ICU message based on LTE and NR sensing results, Rel-17 NR SL UE can use the information for its resource selection procedure. It will be beneficial for dynamic resource sharing using overlapping resource pools between the two RATs. In order to support this functionality, it will be enough to reuse the existing ICU features in Rel-17, and not necessary to update and/or modify the features if Type A devices are capable of providing ICU messages based on will provide ICU messages based on both LTE and NR sensing results. If new Type B which has additional functionality such as NR module capable of detecting the presence of LTE transmission, is assumed, it would be time consuming, and proper to consider if time is allowed.
Proposal 1: 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 V2X operation, there are two modes in each RAT, which are mode 3 & 4 and mode 1 & 2 for LTE and NR respectively. In case of LTE mode 3 and NR mode 1, it is not necessary to handle the case since network will configure proper resource allocations for both RATs taking the actual traffic into account. In cases of mixed situations where one of RAT is assisted by eNB/gNB and the other is not, for example LTE SL mode 3 and NR mode 2, or vice versa, it seems a very rare case. Therefore, it will be beneficial to focus LTE SL mode 4 and NR SL mode 2 only considering the limited time budget. As a consequence, the FFS part in the previous agreement should be removed.
Proposal 2: It is proposed to remove the FFS part in the previous agreement
	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).


In the last meeting, it was agreed to study feasibility of both semi-static resource pool partitioning and dynamic resource sharing as possible solution for co-channel coexistence. In case of semi-static resource pool partitioning, once LTE sidelink UEs with such a configuration are deployed, it is most likely impossible to change or update the default configuration in our view [3]. If it is possible to change or update the default configuration according to the influx of NR SL UEs, it can be easily used for co-channel coexistence. However, the change or update of the default configuration is out of RAN1 scope. Therefore, we would like to focus on the solutions for dynamic resource sharing in this contribution. For dynamic resource sharing, the possible simple solution seems that a UE that contains both LTE and NR modules i.e., Type A device, passes LTE sensing result for LTE module to NR module and uses it for NR resource selection procedure.
In order to support the solution easily, it would be better to align resource grids between LTE sidelink and NR sidelink, for example same subchannel size or integer multiple relationship between LTE and NR considering a ratio of different subcarrier spacings (N*LTE subchannel size = NR subchannel size or LTE subchannel size = M*NR subchannel size, where M and N are integer values). If not aligned between two resource grids, sidelink resources would be wasted.
[image: ]
[bookmark: _Ref101963254]Figure 1. Example of misaligned resource grids between LTE sidelink and NR sidelink
Figure 1 shows an example of misaligned resource grids between LTE sidelink and NR sidelink i.e., NR subchannel size > LTE subchannel size and not integer multiple relationship. In the figure, both Case #1 and Case #2 shows NR sidelink resources overlapped with used LTE sidelink resources. In order to avoid resource collisions, NR sidelink will not use the overlapped regions. If the resource grids between two RATs are misaligned, unnecessary resource waste will be occurred, especially in Case #2, NR SL resources will be wasted more (e.g., “wasted NR resources” as shown in  Figure 1).
If the sensing results are passed from LTE sidelink module to NR sidelink module, during a resource (re-)selection procedure of NR sidelink, different subcarrier spacings and/or different resource grids if any should be considered. If the subcarrier spacings between LTE and NR are different, the candidate single-slot resource between LTE and NR will be different. If the resource grids between LTE and NR are also different, the candidate single-slot resources will be also different. When NR sidelink module uses the passed LTE sensing results for NR sidelink resource selection, the different size between candidate single-slot resources of two RATs should be considered.
There have been arguments for introducing constraints on the configuration of shared resource pools such as limiting 15kHz SCS to both LTE sidelink and NR sidelink. However, flexible (higher) numerology is one of advantages of NR sidelink, and supporting higher SCS than 15kHz is beneficial for high mobility scenarios. Therefore, we think it is too early to place the constraint.
In order to prevent the passed sensing results to be outdated and/or ensure the passed sensing results to be used as much as possible for NR sidelink resource selection, the timeline to pass the sensing results from LTE sidelink module to NR sidelink module should be also carefully studied.
[image: ]
[bookmark: _Ref102056335]Figure 2. Example of timeline of sensing and resource (re-)selection procedure
Figure 2 shows an example of timeline of sensing and resource (re-)selection procedure for Rel-16 NR sidelink. Considering the timeline, for example, it will be beneficial for the sensing results from LTE module to be available before NR module starts the resource selection procedure i.e., < n+T1.
Inter-UE coordination (ICU) schemes in Rel-17 can be also used for supporting co-channel coexistence between LTE sidelink and NR sidelink as mentioned in the above. For example, Type A UE supporting also Rel-17 ICU features (i.e., ICU Scheme 1 and Scheme 2) can provide preferred/non-preferred ICU message, or also can provide collision indication via PSFCH based on LTE sensing results as well as NR sensing results. One UE receiving the coordination messages can use the information for its resource selection procedure regardless of LTE or NR sensing results since the receiving UE cannot distinguish which sensing results the information is based on.
Proposal 3: It is proposed to study the following aspects to support dynamic resource sharing using overlapping resource pools between two RATs:
· Resource configuration (aligned resource grids between two RATs)
· Not limit to the same SCS i.e., 15kHz between LTE sidelink and NR sidelink
· Resource (re-)selection procedure taking LTE sensing results into account including timeline to pass the sensing results from LTE module to NR module, and so on.
· Utilization of Rel-17 ICU schemes
Summary
In this contribution, we made the following proposals to support co-channel coexistence between LTE sidelink and NR sidelink.
Proposal 1: 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.
[bookmark: _GoBack]Proposal 2: It is proposed to remove the FFS part in the previous agreement
	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).


Proposal 3: It is proposed to study the following aspects to support dynamic resource sharing using overlapping resource pools between two RATs:
· Resource configuration (aligned resource grids between two RATs)
· Not limit to the same SCS i.e., 15kHz between LTE sidelink and NR sidelink
· Resource (re-)selection procedure taking LTE sensing results into account including timeline to pass the sensing results from LTE module to NR module, and so on.
· Utilization of Rel-17 ICU schemes
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