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1 Introduction
At the RAN1#112 meeting and TSG-RAN#99 meeting, the followings were agreed and assumed for co-channel coexistence for LTE SL and NR SL [1], [2].
	Agreement at RAN1#112 meeting
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
· [bookmark: _Hlk131797546]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 
Working assumption at RAN1#112 meeting
For dynamic resource pool sharing, select one option between 1-1 and 1-2, and select one option between 3-1 and 4-1-a, and define how the two selected options can be used in the operation:
· Option 1-1: Avoiding PSFCH transmissions overlapping with LTE SL resources reserved for LTE SL transmissions in the time domain is performed by the UE transmitting PSFCH
· FFS whether/how to define condition(s) under which the UE transmitting PSFCH drops its PSFCH transmission overlapping with the LTE SL resources reserved for LTE SL transmission
· Option 1-2: Avoiding PSFCH transmissions overlapping with LTE SL resources reserved for LTE SL transmissions in the time domain is ensured by the UE transmitting PSSCH
· FFS whether/how to define condition(s) of selecting NR SL candidate resources for NR SL PSCCH/PSSCH
· Option 3-1: Additional PSFCH periodicity(ies) is introduced
· Alt 3-1-a: 10 logical slots
· Alt 3-1-b: 8 logical slots
· Alt 3-1-c: 5 logical slots
· FFS: Alignment between PSFCH periodicity and LTE logical subframes should be ensured by proper configuration
· Option 4-1: PSFCH resources and LTE SL resources are TDMed
· Alt 4-1-a: PSFCH resources is confined within the guard symbol of the LTE SL subframe in the time domain
Note: selecting a single option is not precluded
Agreement at RAN1#112 meeting
[bookmark: _Hlk131797954]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
Agreement at RAN#99 meeting
· 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 this contribution, we discuss issues on co-channel coexistence for LTE sidelink and NR sidelink and provide our views.

[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Discussion on co-channel coexistence for LTE sidelink and NR sidelink
[bookmark: OLE_LINK69]In this section, we discuss issues on dynamic resource sharing of co-channel coexistence for LTE sidelink and NR sidelink with respect to Type A devices and operating combination A.
Issue 1: NR SL PSFCH handling
In the previous RAN1 meeting, several options were proposed as working assumption. However, in the last plenary meeting, Option 1-2 was finally agreed for NR SL PSFCH handling. Based on this agreement, we discuss enhancement of NR sidelink Mode 2 resource allocation procedure for co-channel coexistence of LTE sidelink and NR sidelink. For Option 1-2, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain. Hence, the PHY layer of NR SL module excludes NR SL candidate resources if PSFCH occasions of candidate resources are overlapping with LTE SL reserved resources by other LTE SL UE in time domain.
Note that, NR SL UE transmitting PSCCH/PSSCH does not have an information related to NR SL UE transmitting PSFCH and LTE SL UE. In other words, NR SL UE transmitting PSCCH/PSSCH does not know or calculate the impact of PSFCH transmission of other NR SL UE on LTE SL UE sides. Therefore, to prevent AGC issues that can occur to LTE SL UE, NR SL UE transmitting PSCCH/PSSCH should perform resource exclusion process regardless of SL RSRP value associated with the LTE SL reserved resources. However, resource exclusion process considering overlapping PSFCH occasions can be performed based on both priority of NR SL transmission and priority of LTE SL transmission. According to current specification [3], Mode 2 resource allocation process is performed based on Tx priority and Rx priority. For NR SL UE transmitting PSCCH/PSSCH, we propose RAN1 to study whether/how to reflect the priority of NR PSFCH (i.e., the priority of PSCCH/PSSCH transmission) and the priority of LTE SL transmission for the candidate resource determination considering PSFCH resources of NR SL module. In our perspective, NR SL UE transmitting PSCCH/PSSCH may not consider the lower priority of LTE transmission to determine candidate resource set. Specifically, if the NR PSCCH/PSSCH’s priority (i.e., the corresponding PSFCH’s priority) is higher than the LTE PSCCH/PSSCH’s priority, NR PSCCH/PSSCH Tx UE may not need to exclude the resource from the candidate resource set even if the corresponding PSFCH transmission occasion overlaps with LTE SL reservations in time domain.
· Proposal 1: RAN1 to study whether/how to reflect the priority of NR PSFCH and the priority of LTE SL transmission to the candidate resource determination of NR SL module.
· Proposal 2: If the NR PSCCH/PSSCH’s priority (i.e., the corresponding PSFCH’s priority) is higher than the LTE PSCCH/PSSCH’s priority, NR PSCCH/PSSCH Tx UE may not need to exclude the resource from the candidate resource set even if the corresponding PSFCH transmission occasion overlaps with LTE SL reservations in time domain.

Issue 2: Candidate resource determination of NR SL module
Issue 2-1: Consideration of the LTE SL reserved resources by other LTE SL UE
[bookmark: _Hlk118472514]In the previous meeting, for candidate resource determination of NR SL module considering the LTE SL reserved resources by other LTE SL UE, Option 1 was agreed. Based on this agreement, we discuss the SL RSRP threshold configuration for the list of initial SL RSRP threshold in case of co-channel coexistence of LTE SL and NR SL. Since the Option 1 is that, for coexistence of LTE SL and NR SL, new SL RSRP threshold list can be configured, which may consider the simultaneous NR and E-UTRA Tx/Rx of Rel-16 in-device coexistence specification. Hence, Alt 3 is preferred to other alternatives for SL RSRP threshold configuration.
· Proposal 3: For the list of the initial RSRP threshold, Alt 3 is preferred, that SL RSRP threshold may be configured based on the simultaneous NR and E-UTRA Tx/Rx of Rel-16 in-device coexistence specification.
Also, for determining the LTE SL reserved resources, the time-frequency resources of LTE SL reserved resources by other LTE SL UE are repeated Q times according to the LTE SL resource reservation period. For the value of Q, the formula of Q in Section 8.1.4 in TS 38.214[3] can be used since the NR SL module determines the candidate resource set for co-channel coexistence.
· Proposal 4: For the value of Q, the formula of Q in Section 8.1.4 in TS 38.214 can be used since the NR SL module determines the candidate resource set for co-channel coexistence.
Issue 2-2: Consideration of the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
In the previous meeting, in NR SL resource (re)selection procedure, two options are considered 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. For Option 1, it makes NR SL module to exclude candidate resources in an NR slot overlapping with selected LTE SL resources from candidate resource set. On the other hand, Option 2 does not exclude candidate resources in an overlapping NR slot from candidate resource set, but according to Rel-16 in-device co-existence rule, NR SL UE can select either LTE SL transmission or NR SL transmission if selected resources are overlapped. In our perspective, for the reliability of NR SL, Option 1 is preferred. Since Option 1 avoids selecting overlapping resources with selected resources from LTE SL module, it can ensure NR SL transmission from NR SL module. Hence, Option 1 may be better choice than Option 2 in perspective of NR SL reliability. Also, since NR SL module avoids selecting resources in an NR slot overlapping with selected LTE SL resources, LTE SL transmissions can also be ensured. Therefore, in NR SL resource (re)selection procedure, we support Option 1 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.
· Observation 1: Since Option 1 may ensure transmissions of both NR SL and LTE SL, Option 1 may be better choice than Option 2 in perspective of both NR SL and LTE SL’s reliability.
· Proposal 5: In NR SL resource (re)selection procedure, RAN1 to support Option 1 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.
However, for Option 1, NR SL module should not exclude all resources selected to be used for LTE SL module’s own LTE SL transmission. For example, NR SL module excludes the resource in an NR slot overlapping with LTE SL resources from candidate resource set if the priority of NR SL module’s transmission is equal to or lower than the priority of LTE SL module’s transmission. In other words, NR SL module may not exclude the overlapping resource if the priority of NR SL is higher than the priority of LTE SL module’s transmission. For the transmission with small packet delay budget and a high priority, considering the lower priority LTE SL transmission can lead not to have enough cardinality of candidate resource set. Since the candidate resource set would be re-initialized if the cardinality of the candidate resource set is lower than the (pre-)configured value after the resource exclusion procedure, NR SL transmission may not be ensured after the initialization procedure due to in-device coexistence rule. For example, after the initialization procedure for determining the candidate resource set, if NR SL module selects the overlapping resource with the LTE SL module’s selected resource and the priority of NR SL is equal to or lower than the priority of LTE SL, then NR SL transmission may be cancelled due to in-device co-existence rule.
· Proposal 6: 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, NR SL module excludes the candidate resource in an NR slot overlapping with selected LTE SL resources from the candidate resource set if the priority of NR SL module’s transmission is equal to or lower than the priority of LTE SL module’s transmission.
Issue 3: SCS other than 15kHz
In the RAN#99 meeting, the agreement related to higher SCS in DRPS was captured as follows [2]:
	Agreement at RAN#99 meeting
· 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


In the TSG-RAN#99 meeting, it was agreed that 30kHz of SCS is supported for dynamic resource pool sharing. Also, it was agreed for NR PSCCH/PSSCH transmissions in 30kHz SCS that 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. This is about to resolve the AGC issue that can occur to LTE SL UE side. However, if NR SL UE selects the subsequent overlapping NR SL slot and transmit with higher transmission power than the transmission power of the first slot, AGC issue can occur to LTE SL UEs. Hence, to resolve AGC issue in case of 30kHz SCS, if NR SL UE selects both the first and the subsequent overlapping NR SL slots, the transmission power of the subsequent overlapping NR slot should be at least equal to or lower than the transmission power of the first overlapping NR slot.
· Observation 2: For the case of higher SCS, if NR SL UE selects the subsequent overlapping NR SL slot and transmit with higher transmission power than the transmission power of the first slot, AGC issue can occur to LTE SL UEs.
· Proposal 7: For the case of higher SCS (i.e., 30kHz SCS), if NR SL UE selects both the first and the subsequent overlapping NR SL slots, the transmission power of the subsequent overlapping NR slot should be at least equal to or lower than the transmission power of the first overlapping NR slot.
2 Conclusion
In this contribution, we have discussed issues on co-channel coexistence for LTE sidelink and NR sidelink. As a conclusion, we summarize our view as follows:
· Proposal 1: RAN1 to study whether/how to reflect the priority of NR PSFCH and the priority of LTE SL transmission to the candidate resource determination of NR SL module.
· Proposal 2: If the NR PSCCH/PSSCH’s priority is higher than the LTE PSCCH/PSSCH’s priority, NR PSCCH/PSSCH Tx UE does not exclude the resource from the candidate resource set even if the corresponding PSFCH transmission occasion overlaps with LTE SL reservations in time domain.
· Proposal 3: For the list of the initial RSRP threshold, Alt 3 is preferred, that SL RSRP threshold may be configured based on the simultaneous NR and E-UTRA Tx/Rx of Rel-16 in-device coexistence specification.
· Proposal 4: For the value of Q, the formula of Q in Section 8.1.4 in TS 38.214 can be used since the NR SL module determines the candidate resource set for co-channel coexistence.
· Observation 1: Since option 1 ensures transmissions of both NR SL and LTE SL, option 1 performs better than option 2 in perspective of both NR SL and LTE SL’s reliability.
· Proposal 5: RAN1 to support option 1 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.
· Proposal 6: 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, NR SL module excludes the candidate resource in an NR slot overlapping with selected LTE SL resources from the candidate resource set if the priority of NR SL module’s transmission is equal to or lower than the priority of LTE SL module’s transmission.
· Observation 2: For the case of higher SCS, if NR SL UE selects the subsequent overlapping NR SL slot and transmit with higher transmission power than the transmission power of the first slot, AGC issue can occur to LTE SL UEs.
· Proposal 7: For the case of higher SCS (i.e., 30kHz SCS), if NR SL UE selects both the first and the subsequent overlapping NR SL slots, the transmission power of the subsequent overlapping NR slot should be at least equal to or lower than the transmission power of the first overlapping NR slot.
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