

[bookmark: _Toc20955728]3GPP TSG RAN WG1 Meeting #112bis-e                                             R1-2302581
e-Meeting, April 17th – April 26th, 2023

Agenda item:       9.4.2
Source: 	Toyota InfoTechnology Center
Title: 	Dynamic co-channel coexistence for LTE sidelink and NR sidelink
Document for:	Discussion and Decision
1  Introduction
[bookmark: _Hlk68200595]In RAN#99 meeting, the revised WID for Rel-18 NR sidelink evolution was approved [1]. This includes the support of co-channel coexistence for LTE sidelink and NR sidelink as shown below:
	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
· 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
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only




This contribution does not discuss the solutions for AGC issues due to higher SCSs and PSFCH since those solutions were already approved at TSG RAN#99.
This contribution discusses details that need to be considered for the co-channel coexistence objective, as a way forward.

2  Resource exclusion details
In RAN1 #112 meeting, the following agreements were made (note: Alt 3 was duplicated into a similar Alt 4 in the agreed text, the duplication was not in the FL summary [2]):

	Agreement
In NR SL resource (re)selection procedure, option 1 is adopted for how to determine candidate resource set for NR SL considering the LTE SL reserved resources by other LTE SL UE 
· Option 1: The PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission
· For the list of the above initial SL RSRP threshold, down-select one of followings:
· Alt 1: NR SL RSRP threshold list (pre)configured in a NR SL resource pool
· Alt 2: LTE SL RSRP threshold list (pre)configured in a LTE SL resource pool
· Alt 3: SL RSRP threshold list separately (pre)configured for dynamic resource pool sharingAlt 4: SL RSRP threshold list separately (pre)configured for dynamic resource pool sharing
· A different SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH
· For the LTE SL periodic reserved resources by other LTE SL UE, 
· For determining the above LTE SL reserved resources, the time-and-frequency resources of LTE SL reserved resources by other LTE SL UE are repeated Q times according to the LTE SL resource reservation period
· FFS details including at least whether the formula of Q in Section 14.1.1.6 in TS 36.213 or the formula of Q in Section 8.1.4 in TS 38.214 is used 
· The PHY layer of NR module applies the above procedure in Step 6 in Section 8.1.4 of TS 38.214
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold according to condition c in Step 6 in Section 8.1.4 of TS 38.214
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module
· FFS whether/how LTE SL RSRP is applied. 




2.1  Which SL RSRP threshold to use
If the NR SL module performs resource exclusion based on Rel-16/17 NR SL resource exclusion procedure without taking into account LTE SL RSRP threshold list, this may lead to sub-optimal performance because:
· If the NR SL module is using a higher RSRP threshold than the LTE SL module, the NR SL module may select resources which should have been excluded (i.e. deemed occupied) from LTE SL point of view, therefore causing more interference/collisions than LTE SL.
· If the NR SL module is using a lower RSRP threshold than the LTE SL module, it may end up excluding resources which could have been considered available from LTE SL point of view, therefore limiting the candidate resources for NR SL unnecessarily.
Therefore, the NR SL module should take into account LTE SL RSRP threshold list in its resource exclusion procedure. Thus, LTE SL RSRP threshold list for dynamic resource pool sharing needs to be used. Using only the NR SL RSRP threshold list would not work because LTE SL transmissions are involved. Therefore, Alt 2 appears as the one required here.

Observation 1: In NR SL resource (re)selection procedure, LTE SL RSRP threshold list needs to be used by NR SL module for properly excluding LTE SL reserved resources by other LTE SL UEs. This leads to Alt 2 from the related RAN1#112 agreement.

Proposal 1: In NR SL resource (re)selection procedure, with reference to the related RAN1#112 agreement, the NR SL module uses Alt 2 in the NR SL candidate resource exclusion.

3  Conclusion
This contribution addresses remaining details from the resource exclusion for the dynamic resource pool sharing. The contribution discusses the following observation and proposal:
Observation 1: In NR SL resource (re)selection procedure, LTE SL RSRP threshold list needs to be used by NR SL module for properly excluding LTE SL reserved resources by other LTE SL UEs. This leads to Alt 2 from the related RAN1#112 agreement.
Proposal 1: In NR SL resource (re)selection procedure, with reference to the related RAN1#112 agreement, the NR SL module uses Alt 2 in the NR SL candidate resource exclusion.
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