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Introduction
The co-channel coexistence between LTE sidelink and NR sidelink has been discussed in the past RAN1 meetings. In RAN #100 meeting [1], [2] , the WI status report states that co-channel coexistence objective is completed. 

In this contribution, we provide our views on the remaining issues on co-channel coexistence. 
Discussion
In RAN1 #112 meeting, we have the following agreement on co-channel coexistence between LTE sidelink and NR sidelink, for NR sidelink considers the LTE sidelink reserved resources by other LTE sidelink UE.

	RAN1 #112 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 




To avoid NR sidelink selecting a resource overlapping with LTE sidelink reservation by other LTE sidelink UEs, a new step is introduced in NR sidelink mode 2 resource selection procedure (i.e., “step 6LTE”) following the above RAN1 agreement. In this step, the LTE PSSCH RSRP measurement is compared with RSRP threshold  where  is the priority of LTE sidelink reservation and  is the priority of NR sidelink data for transmission. 

It is unclear from the above RAN1 agreement whether the RSRP threshold   needs to be increased by 3 dB in Step 7, if the number of candidate single-slot resources or candidate multi-slot resources remaining in the set  is smaller than . This is in brace in the current specification copied below, which needs to be clarified. 

	TS 38.214 Section 8.1.4
…
6LTE)	In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
a)	an LTE SCI format 1 is received in LTE subframe , and the 'Resource reservation' field and 'Priority' field in the received LTE SCI format 1 indicate the values  and , respectively according to Clause 14.2.1 in [19, TS 36.213], where LTE subframes are indexed according to Clause 14.1.5 in [19, TS 36.213];
b)	the LTE PSSCH-RSRP measurement according to the received LTE SCI format 1 is higher than 
c)	the SCI format received in LTE subframe  or the same SCI format which is assumed to be received in LTE subframe(s)  determines according to clause 14.1.1.4C or clause 14.2.4 in [19, TS 36.213] the set of LTE resource blocks and LTE subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is with  determined according to  Table 14.1.1-1 in [19, TS 36.213],  if  and , where if subframe  belongs to the set , otherwise subframe  is the first subframe after subframe belonging to the set ; Otherwise .  is set to selection window size T2 converted to units of msec. 
6a)	This step is executed only if the procedure in clause 8.1.4A is triggered.
6b)	This step is executed only if the procedure in clause 8.1.4C is triggered.
7)	If the number of candidate single-slot resources or candidate multi-slot resources remaining in the set  is smaller than , then  [ and , if set, ] is increased by 3 dB for each priority value  and the procedure continues with step 4.
7a)	If sidelink DRX active time of RX UE is provided by the higher layer and there is no candidate single-slot or multi-slot resource remained within the sidelink DRX active time in the set , the UE based on its implementation additionally selects and includes at least one candidate single-slot resources within the sidelink DRX active time in the set .
…



In our view, the RSRP threshold  should be increased in a similar way as the RSRP threshold . This RSRP threshold  increment results in a larger number of candidate resources in  as so to reach the limit of  and to terminate the resource selection procedure. If this RSRP threshold  does not increase in Step 7, then the set of candidate resources in  will include more resources reserved by other NR sidelink UEs, while not include more resources reserved by other LTE sidelink UEs. This leads to more interference to NR sidelink transmissions than interference to LTE sidelink transmissions, which is not desirable. Hence, we have the following proposal. 

Proposal 1: In Step 7 of mode 2 resource (re)selection procedure, if the number of candidate single-slot resources or candidate multi-slot resources remaining in the set  is smaller than , the RSRP threshold is increased by 3 dB for each priority value . 

Following Proposal 1, the corresponding reference modification of the specification is as follows:

	TS 38.214 Section 8.1.4
…

7)	If the number of candidate single-slot resources or candidate multi-slot resources remaining in the set  is smaller than , then  [ and , if set, ] is increased by 3 dB for each priority value  and the procedure continues with step 4.
..




In RAN1 #112b-e meeting, we have the following agreement on co-channel coexistence between LTE sidelink and NR sidelink, for NR sidelink considers the LTE sidelink resources selected to be used for LTE sidelink module’s own LTE sidelink transmission.

	RAN1 #112b-e Agreement
In NR SL resource (re)selection procedure for dynamic resource pool sharing, 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 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 SL 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 all NR SL candidate resources in a NR SL slot where NR SL periodic resources are in the 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 SL 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
· Alt 1: The above procedure is applied at least when the priority of LTE SL transmission is higher than the priority of NR SL transmission
· It is up to UE implementation whether or not to apply the above procedure when the priority of LTE SL transmission is not higher than 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




Following the above RAN1 agreement, a new step is introduced in NR sidelink mode 2 resource selection procedure (i.e., “step 5LTE2”). In this step, a NR sidelink candidate resource is excluded if it has time overlap with a selected LTE sidelink resource. This step is copied below.  

	TS 38.214 Section 8.1.4
…

5LTE2) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the UE has a selected sidelink grant for LTE V2X according to [19, TS 36.321].
-	the selected sidelink grant for LTE V2X determines the set of LTE resource blocks and LTE subframes which overlaps in time with  for j=0, 1, …, ;
-	the priority value associated with the selected sidelink grant for LTE V2X is lower than ; It is up to UE implementation whether or not to apply this exclusion step if the priority value associated with selected sidelink grant for LTE V2X is higher than or equal to .
…



It is unclear in the above RAN1 agreement how the LTE sidelink resources selected are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count. Here, we may have two options of repeating LTE sidelink resources: 
1). MAC layer parameter of SL_RESOURCE_RESELECTION_COUNTER times
2). PHY layer parameter of  times

On the other hand, it is unclear how to define “a selected sidelink grant” for LTE V2X. There are three possibilities: 
1). The selected sidelink grant is repeated with resource reservation period for infinite times
2). The selected sidelink grant is repeated with resource reservation period for SL_RESOURCE_RESELECTION_COUNTER times. 
3). The selected sidelink grant is repeated with resource reservation period for  times.

In our view, the resource selection procedure at NR sidelink PHY layer should follow the legacy PHY layer behavior where the PHY layer parameter  is used, since otherwise, there is mismatch between Step 5LTE2) and other steps. Note that even within Step 5LTE2,  is used for NR sidelink resources. 

Proposal 2: In Step 5LTE2 of mode 2 resource reselection procedure, the number of repetitions used for selected LTE sidelink grant is equal to , where 

Following Proposal 2, the corresponding reference modification of the specification is as follows:

	TS 38.214 Section 8.1.4
…

5LTE2) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the UE has a selected sidelink grant for LTE V2X according to [19, TS 36.321].
-	the selected sidelink grant for LTE V2X determines the set of LTE resource blocks and LTE subframes  for q=0, 1, …,  and m is the subframe of the selected sidelink grant, which overlaps in time with  for j=0, 1, …, ;
-	the priority value associated with the selected sidelink grant for LTE V2X is lower than ; It is up to UE implementation whether or not to apply this exclusion step if the priority value associated with selected sidelink grant for LTE V2X is higher than or equal to .
…



Conclusion
In this contribution, we provided our views on the remaining open issues on co-channel coexistence. Our proposals are as follows:

Proposal 1: In Step 7 of mode 2 resource (re)selection procedure, if the number of candidate single-slot resources or candidate multi-slot resources remaining in the set  is smaller than , the RSRP threshold is increased by 3 dB for each priority value . 

Proposal 2: In Step 5LTE2 of mode 2 resource reselection procedure, the number of repetitions used for selected LTE sidelink grant is equal to , where 
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