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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 above solutions for AGC issues due to higher SCSs and PSFCH since those solutions were already approved at TSG RAN#99.
This contribution discusses some details that need to be considered for the co-channel coexistence objective, as a way forward.

2  RAN1#112-e-bis agreements
Agreements achieved during RAN1#112-e-bis meeting [2] are stated below:

	
Agreement 1
In NR SL resource (re)selection procedure, for dynamic resource pool sharing, the list of initial SL RSRP thresholds is separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
· FFS: whether a different initial SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.

Agreement 2
In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the formula of Q in Section 8.1.4 in TS 38.214 is used.
· FFS: whether the formula of Q in Section 14.1.1.6 in TS 36.213 is used additionally to derive the largest value between the two formulas
Note: The reservation period and the location of the LTE SL periodic reserved resources are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213.

Agreement 3
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module 
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 
· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool
· The same formula of Q for determining the LTE SL periodic reserved resources by other SL UE is used
· Note: The reservation period and the location of the LTE SL resources repeated Q times in the above procedure are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213
· The PHY layer of NR SL module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· FFS: whether the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a 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 NR SL slots that overlap with LTE SL resource pool where NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframes of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214
· Note: The NR SL module excludes NR SL candidate resources overlapping with NR SL resources (including NR SL resource reservation period(s) (pre)configured in a NR SL resource pool) associated with non-monitored slot as specified in Section 8.1.4 of TS 38.214 (i.e., NR SL slot in which UE has not monitored due to its own transmission), which is the existing Rel-16/17 NR SL behavior
· Note: It is assumed that the information relevant to LTE SL resources associated with non-monitored subframe of LTE SL module used in the above procedure is shared from LTE SL module to NR SL module

Agreement 4
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

Agreement 5
For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe.
· Note: How to ensure the above condition is up to UE implementation
· FFS on whether same or different frequency allocation may be used in the second overlapping slot


Agreement 6
When the same TB is transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing
· FFS: whether/how to differently handle the case when different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe and the NR SL transmission in the first overlapping NR SL slot is dropped or reselected.

Agreement 7
RAN1 does not pursue further enhancements except for the following to handle NR SL candidate resources overlapping with LTE PSCCH for non-adjacent LTE SL resource pool in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.
· NR SL module uses LTE SL RSRP measurement results (as specified in TS 36.213) shared from LTE SL module to determine excluding NR SL candidate resources overlapping with LTE PSCCH and/or LTE PSSCH resources reserved by other LTE SL UE in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.

Agreement 8
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, Down-selection one of followings:
· Option 1: 
· 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
· The list of the above initial SL RSRP thresholds is separately (pre)configured
· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL 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 NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and 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
· Option 2: 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· FFS: whether to apply the above procedure based on the priority of the LTE SL reserved resources and/or the priority of the NR SL transmission
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 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

Agreement 9
The NR SL module uses the information from the starting LTE SL subframe to the ending LTE SL subframe in the shared information from the LTE SL module.
· The starting LTE SL subframe is no later than the time (n-T_start)
· n is the time where NR module triggers its NR SL resource (re)selection procedure as defined in clause 8.1.4 of TS 38.214
· Down-selection one of followings for T_start:
· Option 1-1: T_start is T_0 as defined in clause 8.1.4 of TS 38.214
· Option 1-2: T_start is 1100ms
· Option 1-3: T_start is up to UE implementation
· The ending LTE SL subframe is no earlier than the time (n-T_valid2)
· Down-selection one of followings for T_valid2:
· Option 2-1: T_valid2 is T
· Option 2-2: T_valid2 <= T+4ms
· Option 2-3: T_valid2 is up to UE implementation
 



3  Left-over decisions to take
3.1  Different initial SL RSRP threshold lists for NR resource (re)selection

Agreement 1 from RAN1#112-e-bis reads [2]:
	Agreement 1
In NR SL resource (re)selection procedure, for dynamic resource pool sharing, the list of initial SL RSRP thresholds is separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
· FFS: whether a different initial SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.



At RAN1#112-e-bis, two companies mentioned that the FFS (Alt 4) improves the resource exclusion, based on simulations. Note that there have been other simulations from one company showing that the earlier Alt. 1 was better than Alt. 3, however other simulations from another company showed the opposite. With regards to Alt. 4 (the FFS), since this is claimed by the two proponent companies to protect the system better, in the absence of further simulations at RAN1#113, for the sake of progress we suggest to agree on the content of the FFS (Alt. 4). Alternatively, in case there is consensus on Alt 3 on its own, this would be acceptable to us.

Observation 1: For Alt 4 (a different initial SL RSRP threshold list (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH), simulations from one company showed improvements to the system over Alt 3.
Proposal 1: In NR SL resource (re)selection procedure, for dynamic resource pool sharing, in addition to the list of initial SL RSRP thresholds separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE, a different initial SL RSRP threshold list is (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.

3.2  Use of formula Q
Agreement 2 from RAN1#112-e-bis reads [2]:
	Agreement 2
In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the formula of Q in Section 8.1.4 in TS 38.214 is used.
· FFS: whether the formula of Q in Section 14.1.1.6 in TS 36.213 is used additionally to derive the largest value between the two formulas
Note: The reservation period and the location of the LTE SL periodic reserved resources are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213.



We think that using the LTE Q formula in addition to the NR Q formula with the largest value between the two is beneficial as it contributes to protect better both LTE SL and NR SL because it avoids that NR SL UE transmits in a resource that would likely fail due to resource collision.

Observation 2: In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, using the LTE Q formula in addition to the NR Q formula with the largest value between the two is beneficial as it contributes to protect better both SL LTE and SL NR.

Proposal 2: In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the LTE Q formula is used in addition to the NR Q formula, with the largest value between the two being used as the final value.

3.3  Overlapping with LTE SLSS/PSBCH and with NR S-SSB
Below is the latest proposal from RAN1#112-e-bis from the FL on this point [3]:
	Updated proposal 5-1 (III):
For NR SL with dynamic resource pool sharing, UE does not expect to be (pre)configured such that overlapping in time domain between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool are present.



At RAN1#112-e-bis, at the third round of email discussions, 21 companies supported the above proposal, while two companies commented that these overlaps can be handled by R16 IDC. However, it does not seem that the current IDC can solve the problem of inter-UE interference between SL synchronization signal and SL communication signal of different RATs. The fact that the IDC cannot solve this was mentioned by four companies during the first related round of email discussions. Another point is that LTE SL-only UEs (i.e., Type C UEs) do not consider NR priorities when determining if they can transmit LTE PSSCH or SLSS.
While we had supported another solution in the first round of discussions (Option 2-1: In NR resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SLSS/PSBCH in time domain and NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SLSS/PSBCH in time domain), given the majority views, for the sake of progress, our position is the same as during the second and third rounds of discussions from RAN1#112-e-bis, i.e., support proposal 5-1 (III) for the reasons described above. 

Observation 3: For NR SL with dynamic resource pool sharing, Rel-16 IDC cannot solve the issue of overlapping in time between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool.

Proposal 3: For NR SL with dynamic resource pool sharing, UE does not expect to be (pre)configured such that overlapping in time domain between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool are present.

3.4  Different frequency allocation may be used in the second overlapping slot
Agreement 5 from RAN1#112-e-bis reads [2]:
	Agreement 5
For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe.
· Note: How to ensure the above condition is up to UE implementation
· FFS on whether same or different frequency allocation may be used in the second overlapping slot



Regarding the ‘FFS’, one company raised the point at RAN1#112-e-bis that frequency-selective fading in case of frequency allocation may cause AGC issue at the Rx UE if the fading coefficient for the second transmission is higher the first one. One view, since RAN1#112-e-bis already agreed to have the main text ensured by UE implementation, would be to leave this point too to UE implementation by removing the FFS line. Another solution would be to allow second slot transmission only if the first and second transmissions use the same frequency allocation. 

Observation 4: For the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe for NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, since RAN1#112-e-bis already agreed to leave how this is ensured to UE implementation,  there is no need for specifics on frequency allocation. However, if some companies still want to specify this, one way forward would be to allow second slot transmission only if the first and second transmissions use the same frequency allocation.
Proposal 4: For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, for the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe, down-select between the two:
- remove the FFS line on the frequency allocation; or
- second transmission is performed only if the first and second transmissions use the same frequency allocation.

3.5  NR SL resource exclusion for NR SL resource (re)selection
Agreement 3 from RAN1#112-e-bis reads [2]:
	Agreement 3
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module 
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 
· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool
· The same formula of Q for determining the LTE SL periodic reserved resources by other SL UE is used
· Note: The reservation period and the location of the LTE SL resources repeated Q times in the above procedure are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213
· The PHY layer of NR SL module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· FFS: whether the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a 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 NR SL slots that overlap with LTE SL resource pool where NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframes of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214
· Note: The NR SL module excludes NR SL candidate resources overlapping with NR SL resources (including NR SL resource reservation period(s) (pre)configured in a NR SL resource pool) associated with non-monitored slot as specified in Section 8.1.4 of TS 38.214 (i.e., NR SL slot in which UE has not monitored due to its own transmission), which is the existing Rel-16/17 NR SL behavior
· Note: It is assumed that the information relevant to LTE SL resources associated with non-monitored subframe of LTE SL module used in the above procedure is shared from LTE SL module to NR SL module



The FFS in Agreement 3 relates to SA initialization and Step 5a in Section 8.1.4 of TS 38.214. We think that this is needed to avoid an infinite loop of 3 dB increase of RSRP thresholds in Step 7.

Observation 5: The current ‘FFS’ in the RAN1-112-e-bis agreement on NR SL resource exclusion for NR SL resource (re)selection (“FFS: whether the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a in Section 8.1.4 of TS 38.214”) is necessary to avoid infinite loop of 3 dB increase of RSRP thresholds in Step 7.
Proposal 5: For NR SL resource (re)selection procedure, when the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module, when the PHY layer of NR SL module applies this procedure in Step 5 in Section 8.1.4 of TS 38.214, the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a in Section 8.1.4 of TS 38.214.

3.6  TBs transmitted on the two NR SL slots overlapping with the LTE SL’s subframe
Agreement 6 from RAN1#112-e-bis reads [2]:
	Agreement 6
When the same TB is transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing
· FFS: whether/how to differently handle the case when different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe and the NR SL transmission in the first overlapping NR SL slot is dropped or reselected.



At the RAN1-112-e-bis meeting, one company raised the point as to what is the UE behavior in handling the transmission in the subsequent slot when it is intending to transmit different TBs on both the overlapping slots, and the transmission in the first slot gets dropped or reselected. Our view is that it is better that the UE avoids transmitting in this case to avoid resource collision.

Observation 6: When different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing.
Proposal 6: When the same TB or different TBs is/are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing.

3.7  Timeline on how the NR SL module uses the information shared by the LTE SL module
Agreement 9 from RAN1#112-e-bis reads [2]:
	Agreement 9
The NR SL module uses the information from the starting LTE SL subframe to the ending LTE SL subframe in the shared information from the LTE SL module.
· The starting LTE SL subframe is no later than the time (n-T_start)
· n is the time where NR module triggers its NR SL resource (re)selection procedure as defined in clause 8.1.4 of TS 38.214
· Down-selection one of followings for T_start:
· Option 1-1: T_start is T_0 as defined in clause 8.1.4 of TS 38.214
· Option 1-2: T_start is 1100ms
· Option 1-3: T_start is up to UE implementation
· The ending LTE SL subframe is no earlier than the time (n-T_valid2)
· Down-selection one of followings for T_valid2:
· Option 2-1: T_valid2 is T
· Option 2-2: T_valid2 <= T+4ms
· Option 2-3: T_valid2 is up to UE implementation



As we mentioned during RAN1#112-e-bis, Option 1-1 (as currently phrased) includes T_start = 100 ms, which may be too short. Also, leaving the starting and ending LTE SL subframe to UE implementation may lead to a duration value which is too short, by this ignoring SL LTE sensing results. Therefore, we think that they should be defined in the specifications. This leads to Option 1-2 for the starting LTE SL subframe, and Option 2-1 or 2-2 for the ending LTE SL subframe. Either Option 2-1 or 2-2 would be acceptable to us.
Observation 7: Leaving the starting and/or ending LTE SL subframe to UE implementation may lead to a duration value which is too short, by this ignoring LTE SL sensing results.
Proposal 7: For the NR SL module using the information from the starting LTE SL subframe to the ending SL subframe in the shared information from the LTE SL module, the starting LTE SL subframe uses Option 1-2 (T_start is 1100 ms), and the ending LTE SL subframe uses either Option 2-1 (T_valid2 is T) or 2-2 (T_valid2 <= T+4ms) (down-selection required).

4  Conclusion
This contribution addresses the remaining details from the resource exclusion for the dynamic resource pool sharing. The contribution discusses the following observation and proposal:

Observation 1: For Alt 4 (a different initial SL RSRP threshold list (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH), simulations from one company showed improvements to the system over Alt 3.
Proposal 1: In NR SL resource (re)selection procedure, for dynamic resource pool sharing, in addition to the list of initial SL RSRP thresholds separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE, a different initial SL RSRP threshold list is (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.

Observation 2: In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, using the LTE Q formula in addition to the NR Q formula with the largest value between the two is beneficial as it contributes to protect better both SL LTE and SL NR.

Proposal 2: In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the LTE Q formula is used in addition to the NR Q formula, with the largest value between the two being used as the final value.

Observation 3: For NR SL with dynamic resource pool sharing, Rel-16 IDC cannot solve the issue of overlapping in time between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool.
Proposal 3: For NR SL with dynamic resource pool sharing, UE does not expect to be (pre)configured such that overlapping in time domain between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool are present.

Observation 4: For the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe for NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, since RAN1#112-e-bis already agreed to leave how this is ensured to UE implementation,  there is no need for specifics on frequency allocation. However, if some companies still want to specify this, one way forward would be to allow second slot transmission only if the first and second transmissions use the same frequency allocation.
Proposal 4: For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, for the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe, down-select between the two:
- remove the FFS line on the frequency allocation; or
- second transmission is performed only if the first and second transmissions use the same frequency allocation.

Observation 5: The current ‘FFS’ in the RAN1-112-e-bis agreement on NR SL resource exclusion for NR SL resource (re)selection (“FFS: whether the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a in Section 8.1.4 of TS 38.214”) is necessary to avoid infinite loop of 3 dB increase of RSRP thresholds in Step 7.
Proposal 5: For NR SL resource (re)selection procedure, when the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module, when the PHY layer of NR SL module applies this procedure in Step 5 in Section 8.1.4 of TS 38.214, the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a in Section 8.1.4 of TS 38.214.

Observation 6: When different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing.
Proposal 6: When the same TB or different TBs is/are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing.

Observation 7: Leaving the starting and/or ending LTE SL subframe to UE implementation may lead to a duration value which is too short, by this ignoring LTE SL sensing results.
Proposal 7: For the NR SL module using the information from the starting LTE SL subframe to the ending SL subframe in the shared information from the LTE SL module, the starting LTE SL subframe uses Option 1-2 (T_start is 1100 ms), and the ending LTE SL subframe uses either Option 2-1 (T_valid2 is T) or 2-2 (T_valid2 <= T+4ms) (down-selection required).

References
[1] [bookmark: _Ref109750066]RP-230077, “WID revision: NR sidelink evolution” RAN#99, March 2023.
[2] [bookmark: _Ref110071040]Draft_Minutes_report_RAN1#112b-e_v010.zip, “Draft Report of 3GPP TSG RAN WG1 #112bis-e v0.1.0”
https://www.3gpp.org/ftp/TSG_RAN/WG1_RL1/TSGR1_112b-e/Report
[3] R1-2304178 “FL Summary for AI 9.4.2 - Co-Channel Coexistence for LTE and NR Sidelink” RAN1#112-e-bis, November 2022, April 2023.
