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Introduction
According to the WID agreed in RAN#97[1], the objective of co-channel coexistence for LTE sidelink and NR sidelink is as follows:

	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
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A


 
In RAN1#110 meeting, RAN1 has made the following agreements [2]:

	Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools
· For NR PSFCH (if configured), at least the following alternatives are studied:
· Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.




We will analysis and discuss our views on sidelink co-channel coexistence in this contribution.
Discussion on information sharing in dynamical co-channel coexistence

For the dedicated ITS spectrum in 5.9GHz band, the amount of available bandwidth for cellular-V2X services is very scarce. In order to share this very limited spectrum resource to support both LTE V2X basic safety transmission and advanced NR V2X service, coexistence mechanism between LTE sidelink and NR sidelink has been agreed to study and identify.  

In Rel-16 IDC (In-device coexistence) mechanism, semi static resource pool separation between two RATs and priority regulations have been approved for non co-channel coexistence. In Rel-18, for supporting automotive industry, 5GAA has proposed co-channel co-existence as high priority topic. Traffic collision will frequently happen when LTE sidelink service and NR sidelink service happened in the co-channel, the previous dropping behaviour will seriously impact the sidelink service performance. And for more and more NR sidelink vehicles on the road, sharing the LTE V2X channels can increase the spectrum usage efficiency and enhance reliability of NR sidelink. 

Study the feasibility of dynamic information sharing to allocate non-overlapped resource to LTE sidelink and NR sidelink has been agreed in RAN1#109 meeting. Information exchange between LTE RAT and NR RAT can assist sidelink UE to dynamically allocate resource to LTE sidelink and NR sidelink. 

As illustrated in figure 1, UE’s LTE RAT will send its own LTE sidelink resource allocation to its NR RAT using coordination message 1. Besides coordination message1, when LTE sidelink and NR sidelink can coexist in the co-channel, UE1 needs to know all the other LTE sidelink and NR sidelink resource usage for its own NR sidelink resource (re-)selection through coordination message2. Though UE1 knows part of the other UE’s LTE resource allocation information form its own LTE RAT’s sensing behaviour, half-duplex and hidden node, exposed node problem are still exist and will cause UE1 can’t obtain enough LTE channel resource usage information. As NR sidelink UE will occupy LTE sidelink channel, we need very carefully assign LTE sidelink channel to NR sidelink service. Rel-17 sidelink supports inter-UE coordination scheme for resource allocation transmission to overcome the half-duplex, hidden node, exposed node problem, we can reuse this inter-UE coordination scheme to transmit coordination message2. Coordination message2 contains other UE’s LTE sidelink and NR sidelink resource allocation information. 
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Figure1 Coordination information exchange between UE(s)

Proposal 1: Reuse inter-UE coordination scheme to exchange LTE/NR sidelink resource allocation information.

Challenges faced by dynamic co-channel coexistence

After coordination information exchange procedure, NR SL UE obtains the resource usage in dynamically coexistent resource pool. However, some challenges in dynamically coexistent resource sharing still need to be solved, especially AGC issue caused by different SCS configuration between LTE SL and NR SL. As NR sidelink can be configured with multiple numerologies and higher SCS can reduce the communication latency, support different SCS in dynamically coexistent resource pool is beneficial for LTE sidelink coexist with NR sidelink. Another challenge is transmission collision between LTE SL transmission and NR PSFCH transmission. We will discuss those challenges in this section.

· NR SL using higher SCS than LTE SL

If NR SL applies a different SCS with LTE SL in a dynamically coexistent resource pool, the higher SCS configuration for NR SL will degrade the LTE RX transmission performance. For instance, in Figure 2, NR SL applies 30kHz SCS while LTE SL applies 15kHz. That means 2 NR SL slots corresponding to one LTE SL slot. In this case, the LTE SL UE performs the AGC adjustment in the start half of the LTE Tx1 slot as there is no NR SL transmission, when NR SL transmission happened in the second half of LTE slot, this LTE SL AGC’s gain is not suitable for LTE transmission receiving. 

This can be solved by NR SL UE select NR transmission slots in consecutive slots, like LTE SL transmission happened in LTE Tx2, once NR SL UE select 2 consecutive slots NR Tx3 and Tx4, LTE SL UE can get the accurate AGC adjustment.
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Figure 2 NR SL using higher SCS than 15kHz

Proposal 2: Different SCS configuration between LTE sidelink and NR sidelink in dynamically coexistent resource pool need to be supported.
· NR SL UE can select resource in consecutive slots depending on the SCS configuration to avoid the AGC issue.
· NR SL PSFCH configuration

NR sidelink support HARQ feedback in unicast and groupcast and ACK/NACK information is carried by PSFCH which periodically happened in the NR sidelink slot. LTE SL transmission will overlap with NR SL PSFCH and this will degrade the LTE SL performance. The simple way to solve this issue is that NR SL UE get the LTE transmission information from its LTE module (Type A device) or from inter-UE coordination scheme (Type B device) and avoid the PSFCH and related PSSCH transmission in the same slots with LTE SL.

Proposal 3: NR SL UE can avoid the PSFCH/PSCCH transmission in the same time slots with LTE SL transmission through intra/inter-UE coordination.

Conclusion

Proposal 1: Reuse inter-UE coordination scheme to exchange LTE/NR sidelink resource allocation information.

Proposal 2: Different SCS configuration between LTE sidelink and NR sidelink in dynamically coexistent resource pool need to be supported.
· NR SL UE can select resource in consecutive slots depending on the SCS configuration to avoid the AGC issue.

Proposal 3: NR SL UE can avoid the PSFCH/PSCCH transmission in the same time slots with LTE SL transmission through intra/inter-UE coordination.
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