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Introduction
In RAN1 #112 meeting, some agreements on co-channel coexistence for LTE sidelink and NR sidelink were made as below in [1]. And the WID was revised and approved as [2] in RAN #99 meeting. In this contribution, we further discuss the remaining issues for dynamic resource pool sharing and provide our views on potential specification impact.
Discussions 
The candidate information shared by LTE SL module to NR SL module
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module was discussed in the previous meeting and the candidate parameters were listed in the following FL Proposal.
	FL Proposal 1-3 (II) in RAN1 #111 meeting:
       For dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
o   Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
o   SL RSRP measurement results
o   Resource reservation periods based on decoded SCI and for own LTE SL transmissions
o   Priority based on decoded SCI and for own LTE SL transmissions
o   Time and frequency location of resources used for own LTE SL transmissions
o   LTE logical subframe related information
o   Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE
o   SL RSSI measurement results
It is RAN1’s understanding that the NR SL module is aware of the LTE SL resource pool configurations.


As discussed in the previous meetings, in the case of dynamic resource pool sharing, device type A is the major device type of interest. Device type A contains both LTE SL and NR SL modules for which both LTE and NR SL resource pool(s) are (pre-)configured. Thus, RAN1 can assume that NR SL module is aware of all parameters of LTE SL resource pool(s), including LTE logical subframe related information and subchannel related information.
[bookmark: _Toc131777021]For device type A, NR SL module is assumed aware of all parameters about LTE SL resource pool(s), including LTE logical subframe related information and subchannel related information.
[bookmark: _Toc24792][bookmark: _Toc939][bookmark: _Toc6764]Candidate resource determination of NR SL module
In the last meeting, one agreement about how to determine candidate resource set for NR SL considering the LTE SL reserved resources by other LTE SL UEs was made to be further studied as follows:
	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 


For initial SL RSRP threshold, Alt 1 is unreasonable and insensible relying on NR SL RSRP threshold list given the involving resources are LTE SL reserved resources by other LTE SL UEs. Alt 1 will either lead to inappropriate exclusion with the threshold not considering LTE SL reserved resources or end up with restriction to the NR resource exclusion due to the RSRP threshold targeting as well the LTE reserved resources. Alt 2 considers the LTE SL RSRP threshold list when NR performs the exclusion of resources overlapping with other detected LTE UE's resources. This alternative is beneficial compared with Alt 1 in the sense that the exclusion of resources from interfering NR UE and LTE UE is done separately. It should be emphasized that Alt 2 requires that the LTE SL RSRP threshold list to be shared with NR SL module as the shared information, because whether these resources are excluded from the candidate resource set of NR SL is executed by the NR SL module in the end. However, the benefits of Alt 3 or Alt 4 are unclear with respect to Alt 2 introduce RAN2 additional specification work. Therefore, Alt 2 is workable and simple.
[bookmark: _Toc131777022][bookmark: _Toc22738][bookmark: _Toc8085][bookmark: _Toc95396001][bookmark: _Toc12185][bookmark: _Toc31266][bookmark: _Toc87036168][bookmark: _Toc11974]Alt 2 with LTE SL RSRP threshold list (pre)configured in a LTE SL resource pool should be supported. And LTE SL RSRP threshold list should be shared to NR SL module in addition to the shared information in proposal 1.
For determining the LTE SL reserved resources by other LTE SL UE, NR UE needs to take into consideration the periodic reservation which is up to Q times based on LTE SL resource reservation interval. Given the resource exclusion targets the NR selection window with duration , we think that this Q can be derived using the formula in Section 8.1.4 in TS 38.214, i.e., .  can be reused as well, but the reservation period in the denominator shall be determined taking into account the difference between calculation method of NR resource reservation period and calculation method of LTE resource reservation interval.
[bookmark: _Toc131777023]For determining the LTE SL reserved resources by other LTE SL UE, repeated times Q should be derived by reusing the formula in Section 8.1.4 in TS 38.214, as well as .
For the issue whether/how LTE SL RSRP is applied, first of all, we think that LTE SL RSRP must be applied in the NR SL resource (re) selection procedure, otherwise the NR SL module could not accurately exclude LTE SL reserved resources. For NR SL, the RSRP measurement is performed using PSCCH or PSSCH DMRS based on the configuration sl-RS-ForSensing. However, this has nothing to do with the exclusion of reserved LTE resources using the measured LTE RSRP . If the configuration is based on PSCCH-RSRP and NR SL module uses the compensated RSRP, e.g.,  due to the 3dB PSD boosting for LTE PSCCH compared with PSSCH, NR SL module excludes too many resources and degrades the NR performance. 
[bookmark: _Toc131777018]The way with LTE SL RSRP having a compensation due to LTE PSCCH with +3dB PSD boosting makes the NR SL module exclude too many resources.
[bookmark: _Toc131777024]Regardless of whether NR SL RSRP is based on PSCCH or PSSCH, shared LTE SL RSRP can be directly applied by NR SL module.
[bookmark: _Toc131777025]No power boosting is applied
In addition, one agreement about 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 was made to be further studied as follows:
	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


For the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission, if a LTE SL module’s own LTE SL transmission is known by the NR module before NR SL module resource selection procedure, option 1 can be workable. However, if a LTE SL module’s own LTE SL transmission is not known by the NR module (e.g. the timing of LTE resource selection trigger is the same or later than that of NR resource selection trigger), option 1 is invalid because under such case LTE SL transmission and NR SL transmission shall take place at the same time. Option 2 can address such issue because the corresponding transmission priority can be applied to determine which transmission to be performed as Rel-16 NR SL in-device coexistence (IDC) rule and the device transmits only a SL transmission with the highest priority between LTE SL and NR SL. Based on the above, the operation mechanism for IDC is preferred to address co-channel coexistence case for NR SL transmission overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission.
[bookmark: _Toc131777026]The operation mechanism for IDC can be reused for co-channel coexistence case for NR SL transmission overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission, i.e. Option 2 is adopted.
Timeline for information shared by LTE SL module to NR SL module
In FL proposal in RAN1 #111 meeting, the timeline for information sharing from LTE SL module to NR SL module includes two alternatives as listed below. In FL proposal in RAN1 #112 meeting, an explicit definition about T_valid1 and T_valid2 was mentioned.
	FL Proposal 1-4 (II) in RAN1 #111 meeting:
    For dynamic resource pool sharing, for details regarding the timeline on how the NR SL module uses the information shared by the LTE SL module,
o   Alt 1: The latest LTE SL subframe used to determine the information shared with the NR SL module is at most Tvalid ms prior to the time of sharing the information.
o   Alt 2: Further time-related aspects are up to UE implementation.
FL Proposal 4-1(I) in RAN1 #112 meeting:
· For dynamic resource pool sharing, the starting LTE SL subframe used to determine the information shared with the NR SL module is at most T_valid1 ms prior to the time (n-T) where the shared information is known by the NR SL module.
· Down-select one of followings for the value of T_valid1:
· Option 1: T_valid1 is defined as a fixed value
· Alt 1-1: T_valid1 = 1000ms
· Alt 1-2: T_valid1 = 2000ms
· Alt 1-3: T_valid1 = 5000ms
· Option 2: T_valid1 is (pre)configured
· Option 3: T_valid1 is up to UE implementation
FL Proposal 4-2(I) in RAN1 #112 meeting:
· For dynamic resource pool sharing, the ending LTE SL subframe used to determine the information shared with the NR SL module is at the latest T_valid2 ms prior to the time (n-T) where the shared information is known by the NR SL module.
· Down-select one of followings for the value of T_valid2:
· Alt 1: T_valid2 is defined as a fixed value 
· FFS: Details 
· Alt 2: T_valid2 is up to UE implementation


In our understanding, T_valid1 is a time upper bound allowed to shared information, however, the functions of T_valid2 and T are duplicated, i.e., T_valid2 does not need to be discussed. We think that if the NR SL module receives multiple sets of shared information in different slots, the NR SL module can use the latest shared information by its implementation. In addition, whether to further set a time boundary for the shared information not earlier than a certain slot can be also left to UE implementation. Therefore, it also does not need to discuss the upper bound of the validity time of shared information.
[bookmark: _Toc131777027]It is unnecessary to discuss T_valid1 and T_valid2 for the validity of shared information, further time-related aspects are up to UE implementation.
Conclusion
According to the discussion above, we provide the following observations and proposals:
Observation 1:	The way with LTE SL RSRP having a compensation due to LTE PSCCH with +3dB PSD boosting makes the NR SL module exclude too many resources.

Proposal 1:	For device type A, NR SL module is assumed aware of all parameters about LTE SL resource pool(s), including LTE logical subframe related information and subchannel related information.
Proposal 2:	Alt 2 with LTE SL RSRP threshold list (pre)configured in a LTE SL resource pool should be supported. And LTE SL RSRP threshold list should be shared to NR SL module in addition to the shared information in proposal 1.
Proposal 3:	For determining the LTE SL reserved resources by other LTE SL UE, repeated times Q should be derived by reusing the formula in Section 8.1.4 in TS 38.214, as well as .
[bookmark: _GoBack]Proposal 4:	Regardless of whether NR SL RSRP is based on PSCCH or PSSCH, shared LTE SL RSRP can be directly applied by NR SL module.
•	No power boosting is applied
Proposal 5:	The operation mechanism for IDC can be reused for co-channel coexistence case for NR SL transmission overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission, i.e. Option 2 is adopted.
Proposal 6:	It is unnecessary to discuss T_valid1 and T_valid2 for the validity of shared information, further time-related aspects are up to UE implementation.
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