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The revised WID on NR sidelink evolution from 3GPP TSG RAN Meeting #99 is presented below[1], includes the following objective for co-channel co-existence of NR sidelink and LTE sidelink operation in common spectrum:  
	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




In the RAN#99, objective is agreed that in mode 2 operation to consider 15 and 30 KHz SCS for NR SL with dynamic resource pool sharing where at least first of NR slots overlaps with LTE SL subframe which is assumed to be aligned with the first symbol of the LTE SL subframe with no change in existing PHY resource allocation procedure in R16/17 and the existing SL slot format from Rel-16.
[bookmark: _Toc116995842]Discussion
Co-channel co-existence between two RATs can be achieved in a semi-static manner by enforcing TDM, FDM resource sharing, or it can be done using a dynamic radio resource sharing mechanism. Translated into NR-LTE sidelink co-channel coexistence that corresponds to NR and LTE being configured with a non-overlapping RP (in time) for TDM, or a non-overlapping RP (in frequency) for FDM or a fully or partially overlapping RP where a set of rules and observations of the other RATs behavior decides when the device can access the RP (for dynamic). RAN1 has concluded that TDM co-channel coexistence can be achieved with no specification changes needed (hence no RAN4 impact expected there either). RAN1 are currently focused on dynamic co-channel coexistence where RAN4 impact is also expected. As no specification changes are allowed on the LTE SL specifications to support co-channel coexistence with NR SL, the focus is on the NR behavior to dynamically coexist with LTE SL. Below we will discuss the different areas that will have RAN4 RRM impact. RAN1 currently puts high priority on what is known as a Type-A device, which consists of an NR and LTE module and it is assumed that these have an internal interface for in-device coexistence.


Synchronization for co-channel coexistence. 
It is expected that synchronization will be impacted by the co-channel coexistence framework to be specified. LTE and NR modules can have slightly different synchronization reference priority tables due to NR SL being able to synchronize to both gNB and eNB whereas LTE SL cannot synchronize to a gNB. To a far extend this can be handled by implementation such that a Type-A module can conform with the timing requirements for both the LTE and NR module, and RAN4 may not expect any work related to the Type-A device internal handling. 

Another issue that RAN1 is currently discussing is how to deal with the reserved subframes and reserved slots and LTE SLSS and NR SLSS being transmitted in each sets of reserved resources. Here, NR will need to take into account where the LTE reserved subframes by for example excluding them from its resources set, using them for receiving LTE SLSS or transmitting NR SLSS if they are not used by LTE. Depending on the solution RAN1 comes up with, it might have RAN4 impact for example if NR SL will use LTE SLSS entirely.

RAN4 awaits RAN1 outcome for solutions for synchronization between LTE and NR for co-channel coexistence.  
Test cases enhancements accounting for information from the LTE module
There are also come changes expected to the NR resource (re-)selection procedure which is currently captured in the test cases under A9.1.4. Based on current discussion in RAN1, the changes are expected to be the following:
a. Exclusion based on the received information from the LTE module from “other” LTE modules.
b. Exclusion based on the received information from the LTE module on its own resource selection(s).
c. Exclusion of candidate resources that will map to an NR PSFCH that overlaps an LTE subframe with a reserved LTE SL resource.
d. Exclusion of candidate resources based on non-monitored LTE subframes.

The specific solutions are still being discussed, so it would make sense that RAN4 awaits RAN1 for their completion of these discussions before RAN4 discusses how to capture these in an updated or new test case(s). From our point of view, it would be complicated to test all these features in a single test case as the inputs can come from either other LTE modules, or the LTE module itself and PSFCH can be enabled or disabled. 

RAN4 to wait for RAN1 to complete the resource (re-)selection procedure for a Type-A device before RAN4 continues to discuss the impact to the test for V2X UE autonomous Resource Selection/Reselection.
We will also need to derive a set of evaluation assumptions for testing NR SL and LTE SL in the same band. To keep things as simple as possible, it is our proposal that a LTE SL is configured with a SL resource pool, and NR SL is configured with another SL resource pool (details of resource pool configurations for NR for co-channel coexistence to be decided by RAN2 though), and aligning the sub-channel size for example to 10 RBs (that would mean 8 RBs for LTE PSSCH as 2RB for LTE PSCCH). For simplicity NR SL can use 15kHz SCS.
 RAN4 to determine a set of evaluation parameters for NR SL and LTE SL coexistence. This can be with two perfectly aligned resource pools (in time and frequency) as well as equal subchannel sizes.
In-device co-existence (IDC) 
The objective on co-channel coexistence builds on top of the existing in-device coexistence (IDC) framework, and it is assumed that a Type A device will still utilize this framework. The IDC framework provides a mechanism to resolve RX and TX event conflicts in a single device. It has been raised by some companies in RAN1 that enhancements are needed for the IDC framework but has not been discussed yet. It is our view that no enhancements are needed for the IDC framework to support Type A devices. 

No enhancements for the IDC framework from Rel-16 is needed to support Type A devices for LTE and NR co-channel coexistence.

[bookmark: _Toc116995848]Conclusion
In the paper, the following proposals were made:
1. RAN4 awaits RAN1 outcome for solutions for synchronization between LTE and NR for co-channel coexistence.  
1. RAN4 to wait for RAN1 to complete the resource (re-)selection procedure for a Type-A device before RAN4 continues to discuss the impact to the test for V2X UE autonomous Resource Selection/Reselection.
1. RAN4 to determine a set of evaluation parameters for NR SL and LTE SL coexistence. This can be with two perfectly aligned resource pools (in time and frequency) as well as equal subchannel sizes.
1. No enhancements for the IDC framework from Rel-16 is needed to support Type A devices for LTE and NR co-channel coexistence.
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Annex: RAN1 #112 Agreements on Co-channel coexistence for LTE sidelink and NR sidelink
	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 sharing
· Alt 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 
Agreement
In NR SL resource (re)selection procedure, down-select one of followings for how to determine candidate resource set for NR SL considering the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
· Option 1: The PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission 
· For the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, 
· For determining the above LTE SL selected resources, the time-and-frequency resources of LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count
· The PHY layer of NR module applies the above procedure in Step 5 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 in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214
· Note: When the PHY layer of NR module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule
· FFS: whether the above procedure is applied based on the priority of LTE SL transmission and the priority of NR SL transmission
· Note: It is assumed that the information relevant to LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission used in the above procedure is shared from LTE SL module to NR SL module
· Option 2: The PHY layer of NR SL module determines NR SL candidate resources regardless of whether the NR SL candidate resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
· UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule






