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Introduction
In RAN #94-e meeting, a new WID about NR sidelink evolution was approved for Rel-18 [1], and the WID was revised and approved as [2]. In this contribution, we provide some discussions on co-channel coexistence for LTE sidelink and NR sidelink and provide our views on the potential specification impact.
Discussions
2.1 Scopes or priorities of study
The topic on co-channel coexistence for LTE sidelink and NR sidelink was identified by 5GAA as one of the highest priority in 5GAA’s input to 3GPP Rel-18 workshop due to the fact that dedicated V2X spectrum such as ITS spectrum is scarce in some regions. During the discussions in the meeting for the workshop and RAN #94e, two different alternatives were mentioned:
· Alt 1 with resource pool separation between the two RATs
· Alt 2 with dynamic resource sharing using overlapping resource pools between the two RATs
According to the above discussions, the following objective 4 in the WID had been made in RAN #94-e:
	The objective 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


For objective 4, it does not impose too many restrictions on the scopes or priorities of study. Considering the overall TU budget for Rel-18 sidelink evolution during which the objectives aiming to be fulfilled, we would like to determine the scope and priorities. One of the motivations of the objective is that how to share the dedicated V2X spectrum resource such as ITS carrier between NR sidelink and LTE sidelink. Therefore, the coexistence issue for ITS carrier should be focused on, and the potential mechanisms of coexistence for ITS carrier can be applied smoothly to other spectrum if needed.
[bookmark: _Toc22511][bookmark: _Toc102068345][bookmark: _Toc18920][bookmark: _Toc15871]The study should firstly focus on ITS carrier, the potential mechanisms of coexistence for ITS carrier can be applied smoothly to other spectrum if needed.
For the current objective 4, in our understanding, the potential study such as performance, necessity, feasibility, and potential specification impact are around the above two alternatives. Therefore, the subsequent meetings should be mainly based on the two alternatives such as semi-statically separate resource pool and dynamically sharing resource pool between LTE V2X and NR V2X.
[bookmark: _Toc102068346][bookmark: _Toc20015][bookmark: _Toc31957][bookmark: _Toc16550]The study should be mainly based on the two alternatives such as semi-statically separate resource pool and dynamically sharing resource pool between LTE V2X and NR V2X.
[bookmark: _GoBack]Regarding alt 1, in our understanding, it's likely to reuse the in-device coexistence framework defined in Rel-16 as much as possible, including in-device prioritization defined in Rel-16. To support alt 1, no much specification work is required. Regarding alt 2, firstly, it is necessary to identify which coexistence types between NR sidelink and LTE sidelink should be considered, such as mode 1 and mode 3, mode 1 and mode 4, mode 2 and mode 3, mode 2 and mode 4. Considering the coexistence between NR V2X mode 1 and LTE V2X mode 3 and mode 4, We think it should be considered because sidelink UE may operate in mode 1 on ITS carrier in some regions/countries. For mode 1 and mode 3, both NR sidelink UE and LTE sidelink UE are controlled by gNB/eNB, it can assume how to share the resources for the two RATs is done by network implementation. except for this, other three types of coexistence needs  further consideration.
[bookmark: _Toc4054][bookmark: _Toc102068347][bookmark: _Toc25281][bookmark: _Toc9196]For alt 2, three types of coexistence can be further considered, such as mode 1 and mode 4, mode 2 and mode 3, mode 2 and mode 4.
2.2 Analyses of alt 1 and alt 2
Considering the impact on specification and work effort, alt 1 is simpler than alt 2, and it can be supported by network implementation. Another benefit of Alt 1 is it can support all of Rel-16/17/18 NR sidelink coexists with LTE sidelink by assigning orthogonal resource pools. Following the semi-statical resource partition of alt 1, one drawback is the lack of flexibility if the load of LTE V2X is changed dynamically. Regarding alt 2, it may provide some flexibility on dynamically resource sharing between NR sidelink and LTE sidelink, but obviously, it may be helpful for the coexistence between Rel-18 NR V2X and LTE sidelink, it can hardly support Rel-16/17 NR V2X in the same resource pool sharing with LTE V2X.
[bookmark: _Toc102068341]Alt 2 may be only helpful for the coexistence between Rel-18 NR V2X and LTE sidelink, on the contrary, alt 1 can support all of Rel-16/17/18 NR sidelink in coexistence with LTE sidelink. 
NR V2X framework has an inherently flexible slot structure based on different numerology. If alt 2 is applied, the slot structure of NR V2X shall be limited to use 15kHz numerology in order to align with LTE V2X subframe. In addition, NR V2X feature including PSFCH cannot be supported easily. For NR sidelink, how to configure to resource pool in which PSFCH slot is not overlapped with any slot in the resource pool for LTE sidelink can hardly be handled by resource pool configuration. However, for alt 1 with TDM-based resource pool separation, there are not such problems.
[bookmark: _Toc102068342]Alt 2 restricts the flexibility of NR V2X framework and PSFCH can not be enabled, however, alt 1 with TDM-based resource pool separation does not have these problems.
Besides, to support alt 2, more normative work should be done.. For example, to study whether NR V2X module can sense resource occupied by LTE V2X or be aware of sensing result from LTE V2X module, if yes, NR module should exclude the sensed non-preferred resource to avoid interference. However, it is hard to say that there is no interference issue because in the future NR V2X reserved resources and LTE V2X reserved resources may still conflict due to the difference of the resource reservation mechanism including the formula for determining the number of logical slots in a period. 
[bookmark: _Toc102068343]Due to the difference of the resource reservation mechanism, the reserved resources of NR sidelink and LTE sidelink may still conflict in future.
Based on above discussion, to support alt 2, besides some restrictions on NR sidelink, the following issues and potential impacts should be further considered and we need to strike a balance between normative efforts and benefit:
· Enhancement for sensing and resource selection of NR sidelink
· Assisted information to be exchanged or reported from NR sidelink module to LTE sidelink module
· AGC issue for dynamic resource pool sharing 
· Resource configuration and mapping rules for PSFCH
· The cost of equipment supporting both NR and LTE sidelink modules
[bookmark: _Toc30617][bookmark: _Toc18331][bookmark: _Toc102068344]To support alt 2, the following issues and potential impacts should be further considered:
· [bookmark: _Toc23848][bookmark: _Toc1657]Enhancement for sensing and resource selection of NR sidelink
· [bookmark: _Toc6244][bookmark: _Toc21711]Assisted information to be exchanged or reported from NR sidelink module to LTE sidelink module
· [bookmark: _Toc23145][bookmark: _Toc28394]AGC issue for dynamic resource pool sharing 
· [bookmark: _Toc21210][bookmark: _Toc24432]Resource configuration and mapping rules for PSFCH
· [bookmark: _Toc8441][bookmark: _Toc9932]The cost of equipment supporting both NR and LTE sidelink modules
To sum up, the benefit of supporting alt 2 is not clear and further evaluation is necessary, and the limitation on NR sidelink and normative work should be further estimated and taken into account to make a decision whether to support alt 2. Comparing to alt 2, the benefit of alt 1 is clear, and it is simpler than alt 2. Therefore, we propose that at least alt 1 should be supported for co-channel coexistence, whether to support alt 2 depends on the trade-off between normative work and benefit.
[bookmark: _Toc102068348][bookmark: _Toc4761][bookmark: _Toc30586][bookmark: _Toc17825]At least alt 1 should be supported for co-channel coexistence, alt 2 can be further evaluated.
Conclusion
According to the discussion above, we provide the following observations and proposals:
Observation 1: Alt 2 may be only helpful for the coexistence between Rel-18 NR V2X and LTE sidelink, on the contrary, alt 1 can support all of Rel-16/17/18 NR sidelink in coexistence with LTE sidelink.
Observation 2: Alt 2 restricts the flexibility of NR V2X framework and PSFCH can not be enabled, however, alt 1 with TDM-based resource pool separation does not have these problems.
Observation 3: Due to the difference of the resource reservation mechanism, the reserved resources of NR sidelink and LTE sidelink may still conflict in future.


Proposal 1: The study should firstly focus on ITS carrier, the potential mechanisms of coexistence for ITS carrier can be applied smoothly to other spectrum if needed.
Proposal 2: The study should be mainly based on the two alternatives such as semi-statically separate resource pool and dynamically sharing resource pool between LTE V2X and NR V2X.
Proposal 3: For alt 2, three types of coexistence can be further considered, such as mode 1 and mode 4, mode 2 and mode 3, mode 2 and mode 4.
Proposal 4: To support alt 2, the following issues and potential impacts should be further considered:
• Enhancement for sensing and resource selection of NR sidelink
• Assisted information to be exchanged or reported from NR sidelink module to LTE sidelink module
• AGC issue for dynamic resource pool sharing
• Resource configuration and mapping rules for PSFCH
• The cost of equipment supporting both NR and LTE sidelink modules
Proposal 5: At least alt 1 should be supported for co-channel coexistence, alt 2 can be further evaluated.
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