[bookmark: OLE_LINK9][bookmark: OLE_LINK10]3GPP TSG RAN WG1 #109-e			R1-2203333
e-Meeting, May 9th – 20th, 2022

Agenda Item: 	9.4.2
Source:		Spreadtrum Communications
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK1]Title:		Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Document for:		Discussion and decision

Introduction
According to the WID [1] of RAN #94, Rel-18 NR sidelink evolution will study co-channel coexistence for LTE sidelink and NR sidelink, and the objective for co-channel coexistence is as following:
	4. Study 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


In this contribution, we discuss the co-channel coexistence issues between LTE sidelink and NR sidelink.

Discussion
In Rel-16, coexistence of LTE sidelink and NR sidelink has been studied in the “not co-channel” scenario, which means the carrier used for LTE sidelink is different with that used for NR sidelink. For sake of smooth evolution from LTE sidelink to NR sidelink, Rel-18 considers to study the coexistence of LTE sidelink and NR sidelink in the co-channel scenario, i.e., using the same carrier.
Similar to the study of coexistence in Rel-16, for the co-channel coexistence, it is not expected to make any change to the specification of LTE sidelink, in principle. Besides, considering the same carrier used in Rel-18, the NR sidelink transmission should not affect the performance of LTE sidelink transmission.
Proposal 1: The R18 enhancement of co-channel coexistence cannot affect the performance of LTE sidelink.
For the LTE sidelink and NR sidelink co-channel coexistence, two basic mechanisms for sharing the resources within a channel are identified, i.e., semi-static resource pool separation and dynamic resource sharing.

Semi-static resource pool separation
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Semi-static resource pool separation, where LTE sidelink and NR sidelink share the same carrier with FDM or TDM, as shown in Figure 1, could be a baseline for co-channel coexistence since it is simple and Rel-16 coexistence design can be reused.
Regarding to the semi-static TDM solution, the LTE resource pool and NR resource pool (pre-) configured in the same carrier with different subframes/slots. The resource allocation procedure is separate performing for LTE V2X and NR V2X. Thus, there is no need for specific enhancement. 
Semi-static FDM solution provides a flexible frequency resource sharing design, in which the frequency resources of LTE V2X resource pool and NR resource pool are configured with different sub-channels. In our opinion, for the FDM solution, there exists an issue that needs to be clarified, i.e., whether LTE sidelink and NR sidelink could transmit simultaneously in the same device. If the in-device coexistence framework adopted in Rel-16 LTE-NR sidelink coexistence is reused, the simultaneous transmission on two RATs in the same device is prevented. Alternatively, if UE supports the simultaneous transmission on both RATs in the same device, the in-device interference is a serious issue that needs to be handled. 
Proposal 2: The semi-static TDM resource pool separation and the semi-static FDM resource pool separation should be supported for co-channel coexistence.
Proposal 3: For semi-static FDM resource pool separation, in-device and non in-device coexistence of LTE sidelink and NR sidelink should be clarified.


Figure 1: Illustrate the semi-static TDM resource pool separation (left) and the semi-static FDM resource pool separation (right).
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Dynamic resource sharing
Dynamic resource sharing allows LTE sidelink and NR sidelink to select resources from the same/partial overlapping resource pool(s) as shown in Figure 2. It makes resources utilization more flexible and effective compared with semi-static resource pool separation. 
Proposal 4: The dynamic resource sharing should be supported for co-channel coexistence.
For the co-channel coexistence studied in Rel-18, the basic feature of Rel-16 and Rel-17 NR sidelink should be supported, e.g., resource allocation in Mode 2, HARQ feedback, power control, etc. In order to support the above features, some possible enhancements should be studied.
0. Enhancement of resource selection in Mode 2
For resource allocation in Mode 2, the NR sideink UE should consider the resources selected by LTE sidelink UEs in resource exclusion procedure, so as to avoid the conflict with LTE sidelink transmission. How NR sideink UEs obtain the resources selected by LTE sidelink UEs should be studied firstly. From our point of view, there are two mechanisms could be considered:
· Alt 1: NR module has the capability for sensing LTE sidelink transmission;
· Alt 2: NR module obtains the sensing results of LTE sidelink transmission from in-device LTE module.
Obviously, for Alt 1, the high NR sidelink UE capability is required to support sensing LTE sidelink transmission. Alt 2 that exchanging sensing results of LTE sidelink transmission between the LTE module and NR module under the in-device coexistence framework defined in Rel-16 is simpler. However, for Alt 2, the latency of signaling exchange between two modules should be further analyzed.
Proposal 4: Dynamic resource sharing should consider the following two mechanisms:
· Alt 1: NR sidelink module can sense the resource occupation of LTE sidelink UE;
· Alt2: NR sidelink module can obtain the resource occupation of LTE sidelink UE through the sensing results provided by the LTE sidelink module.


Figure 2: illustrate a case of dynamic resource sharing.

Besides, the possible specific enhancement for resource allocation in Mode 2 should be re-evaluated. From our point of view, the following aspects should be considered: 1) how to use the sensing results of LTE transmission by NR module, i.e., the possible specification modification for the procedure of resource exclusion in the PHY layer; 2) the impacts on re-evaluation and pre-emption mechanisms, etc.
Proposal 5: RAN1 studies the possible enhancement of resource allocation in Mode 2 when the dynamic resource sharing is supported.
0. Supporting of HARQ feedback
When the LTE sidelink and NR sidelink share the same or partially overlapping resource pool(s), some LTE transmissions may occupy the PSFCH resources configured for the NR resource pool, which will seriously impact the HARQ feedback of NR sidelink transmission. From our point of view, there are several possible approaches to deal with this issue, i.e., supplying another corresponding PSFCH occasion(s) for a NR PSSCH transmission, and configuring PSFCH resources outside the intersection of the NR resource pool and LTE resource pool, etc. Anyway, the study on HARQ feedback enhancement is necessary for dynamic resource sharing.
Proposal 6: Sidelink HARQ feedback enhancement should be studied for dynamic resource sharing.
0. Other issues
If the simultaneous transmission of LTE sidelink and NR sidelink in the same device is supported for the co-channel coexistence of Rel-18, the power control and interference between LTE sidelink module and NR sidelink module should be considered.
Proposal 7: Power control and in-device interference between LTE sidelink transmission and NR sidelink transmission should be further studied for dynamic resource sharing, if simultaneous transmission of LTE sidelink and NR sidelink is supported in a device.

Conclusions
In the contribution, we provides our view on the co-channel coexistence issues between LTE sidelink and NR sidelink, and propose that,
Proposal 1: The R18 enhancement of co-channel coexistence cannot affect the performance of LTE sidelink.
Proposal 2: The semi-static TDM resource pool separation and the semi-static FDM resource pool separation should be supported for co-channel coexistence.
Proposal 3: For semi-static FDM resource pool separation, in-device and non in-device coexistence of LTE sidelink and NR sidelink should be clarified.
Proposal 4: Dynamic resource sharing should consider the following two mechanisms:
· Alt 1: NR sidelink module can sense the resource occupation of LTE sidelink UE;
· Alt2: NR sidelink module can obtain the resource occupation of LTE sidelink UE through the sensing results provided by the LTE sidelink module.
Proposal 5: RAN1 studies the possible enhancement of resource allocation in Mode 2 when the dynamic resource sharing is supported.
Proposal 6: Sidelink HARQ feedback enhancement should be studied for dynamic resource sharing.
Proposal 7: Power control and in-device interference between LTE sidelink transmission and NR sidelink transmission should be further studied for dynamic resource sharing, if simultaneous transmission of LTE sidelink and NR sidelink is supported in a device.
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