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Introduction
[bookmark: OLE_LINK368][bookmark: OLE_LINK495][bookmark: OLE_LINK496]In RANP#94 and #95 meetings, the following objective in NR sidelink evolution SID/WID [1] has been achieved, which leads RAN1 to study and specify support of co-channel coexistence for LTE sidelink and NR sidelink. This requirement was raised by 5G Automotive Association during the Rel-18 RAN Workshop [2], the main motivation is to improve the spectrum efficiency since dedicated V2X spectrum is scarce in some regions. One basic principle is that resource allocation of these two technologies should not have negative impacts on performances to each other.
	[bookmark: _Hlk101534095][bookmark: OLE_LINK493][bookmark: OLE_LINK494]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


[bookmark: OLE_LINK525][bookmark: OLE_LINK526][bookmark: OLE_LINK499][bookmark: OLE_LINK500]In this contribution, regarding how to achieve co-channel coexistence for LTE sidelink and NR sidelink, we would like to provide our further views. And we will also provide our considerations on the respective pros and cons of semi-static resource pool partitioning and dynamic resource sharing.
Discussion
[bookmark: OLE_LINK289][bookmark: OLE_LINK290][bookmark: OLE_LINK365]UE type
During the RAN1#109-e meeting, UE types to be supported in this coexistence scenario has been discussed and proposed as follow.
	Type A devices are devices that contain both LTE SL and NR SL modules
Type B devices are devices that contain only NR SL modules
· FFS other types of devices


From our perspective, type A device should be taken as baseline for the study of co-channel coexistence for LTE sidelink and NR sidelink, inside this type of UE, the sensing and resource reservation information can be shared by the LTE module, to make sure the NR module can aviod the potential collision b/w LTE and NR sidelink. Therefore, type A device is applicable for both semi-static resource pool partitioning and dynamic resource sharing. However, for type B device, it cannot sense the reservation from LTE UE, even though some companies proposed that type B UE can obtain the information by IUC which is transmitted from another surrounding UE, we think this scheme is too restricted because the possibility of finding another UE with IUC capability may be rare, thus, type B device is not applicable for dynamic resource sharing. Moreover, other types of devices should not be considered in Rel-18 due to the complexity and workload.
Proposal 1: For the study of co-channel coexistence for LTE sidelink and NR sidelink:
· Type A devices are studied for both semi-static partitioning solutions and dynamic resource sharing solutions;
· Type B devices can only be studied for semi-static partitioning solutions.
· Other types of devices are not considered in Rel-18.

Combination of Operational Modes
During the RAN1#109-e meeting, the following agreement has been achieved with respect to the combination of operational modes to be considered for co-channel coexistence.
	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 our views, the main bullet of above agreement should be considered as baseline for co-channel coexistence. However, for the FFS, since in Rel-16 NR sidelink we do not support such kind of coexistence b/w different mode in a same resource pool, we think this discussion should not be re-triggered during Rel-18.
Proposal 2: For the study of co-channel coexistence solutions in Rel-18, only support the following combination of operational modes: 
· Mode 2 NR SL with Mode 4 LTE SL (Combination A);
· Other combinations are not considered in Rel-18.
[bookmark: _GoBack]
Two alternative solutions for co-channel coexistence
[bookmark: OLE_LINK532][bookmark: OLE_LINK533][bookmark: OLE_LINK501]During the Rel-18 RAN Workshop [2], with respect to co-channel coexistence for LTE sidelink and NR sidelink, two methods have been discussed and regarded as potential alternatives. In last meeting, both of the following two alternatives have been agreed as possible solutions for co-channel coexistence are to be studied.
· [bookmark: OLE_LINK507][bookmark: OLE_LINK508]Alt 1: Semi-static resource pool partitioning: 
The resources in the resource pool for LTE sidelink are always orthogonal to the resources in the resource pool for NR sidelink, this method can be fully up to resource pool configuration to avoid resource collision between the two RATs. At least TDM resource pool configuration can be considered in this case because FDMed resource pools may have some bad impacts on AGC performance.
· [bookmark: OLE_LINK518][bookmark: OLE_LINK519][bookmark: OLE_LINK522]Alt 2: Dynamic resource sharing:
The two RATs can share a same resource pool or use overlapping resource pools in this method, since the baseline is not to change the LTE sidelink only UE’s behavior, this requires Rel-18 UEs which have two modules, i.e., LTE sidelink and NR sidelink, can sense the resource reservation from either RAT, and exchange the information of reserved resources from LTE sidelink module to NR sidelink module.
[image: ]           [image: ]
[bookmark: OLE_LINK505][bookmark: OLE_LINK506]Figure 1(a) Illustration of Alt 1                                   Figure 1(b) Illustration of Alt 2

[bookmark: OLE_LINK512][bookmark: OLE_LINK513][bookmark: OLE_LINK511][bookmark: OLE_LINK509][bookmark: OLE_LINK510]For alternative 1, specification impact is very low due to the resources for LTE and NR sidelink can be distinguished by proper resource pool configuration, so it is simpler than the other alternative and beneficial for reducing the workload in RAN1. However, it may provide less resource efficiency compared to Alt 2 because the configuration is semi-static. 
[bookmark: OLE_LINK371][bookmark: OLE_LINK372][bookmark: OLE_LINK514][bookmark: OLE_LINK515][bookmark: OLE_LINK527][bookmark: OLE_LINK528][bookmark: OLE_LINK450][bookmark: OLE_LINK451][bookmark: OLE_LINK217][bookmark: OLE_LINK218]Observation 1: The method of semi-static resource pool partitioning has less specification impact and more benefits for reducing the workload of RAN1, but it may have a lack of resource efficiency.
For alternative 2, more efficiency and flexibility for resource allocation is able to be obtained since the resources can be dynamically shared b/w the two RATs. However, the number of potential issues existing in this method are hard to be predicted and it may bring too much complexity in design. For example, some features in NR sidelink are different from LTE, such as NR sidelink supports the use of PSFCH to transmit HARQ-ACK feedback, larger SCS than 15kHz, and different multiplexing rules of PSCCH and PSSCH, all of which may cause misunderstandings about the physical layer structure between these two RATs. In addition, due to the need for exchanging resource reservation information, it also has a negative impact on the complexity of UE implementation. In our views, Alt 2 obviously needs more workload in RAN1 to solve the unpredictable number of issues caused by sharing resource pool.
[bookmark: OLE_LINK529][bookmark: OLE_LINK530]Observation 2: The method of dynamic resource sharing may provide more efficiency and flexibility for resource allocation but have a risk of introducing more issues, e.g., issues caused by PSFCH and variable SCS additionally supported in NR sidelink.
[bookmark: OLE_LINK520][bookmark: OLE_LINK521][bookmark: OLE_LINK524]Based on above analysis, we think RAN1 should take Alt 1 as baseline method in Rel-18, and then further evaluate whether to additionally introduce Alt 2 with the consideration of the complexity and RAN1 workload.
[bookmark: OLE_LINK531]Proposal 3: Semi-static resource pool partitioning (Alt 1) should be studied with a first priority in Rel-18. 
· Dynamic resource sharing (Alt 2) can be studied with a second priority and needs more evaluations for studying the feasibility with the consideration of the complexity and RAN1 workload.
[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our views on how to achieve co-channel coexistence for LTE sidelink and NR sidelink, the following observations and proposals are provided:
Observation 1: The method of semi-static resource pool partitioning has less specification impact and more benefits for reducing the workload of RAN1, but it may have a lack of resource efficiency.
Observation 2: The method of dynamic resource sharing may provide more efficiency and flexibility for resource allocation but have a risk of introducing more issues, e.g., issues caused by PSFCH and variable SCS additionally supported in NR sidelink.
Proposal 1: For the study of co-channel coexistence for LTE sidelink and NR sidelink:
· Type A devices are studied for both semi-static partitioning solutions and dynamic resource sharing solutions;
· Type B devices can only be studied for semi-static partitioning solutions.
· Other types of devices are not considered in Rel-18.
Proposal 2: For the study of co-channel coexistence solutions in Rel-18, only support the following combination of operational modes: 
· Mode 2 NR SL with Mode 4 LTE SL (Combination A);
· Other combinations are not considered in Rel-18.
Proposal 3: Semi-static resource pool partitioning (Alt 1) should be studied with a first priority in Rel-18. 
· Dynamic resource sharing (Alt 2) can be studied with a second priority and needs more evaluations for studying the feasibility with the consideration of the complexity and RAN1 workload.
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