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Introduction
In this contribution, we provide discussions and our views on the remaining issues in dynamic resource pool sharing. Specifically, we focus on the essential remaining issues and also discuss other remaining details.
· Remaining essential issues in dynamic resource pool sharing.
· AGC issue due to PSFCH transmission.
· [bookmark: _Hlk134262175]Timeline for the shared information from LTE to NR SL module.
· Other remaining issues in dynamic resource pool sharing.
· SL RSRP threshold list and Q formula used by NR SL module.
· Details for step 5a performed by NR SL module.
· Resource re-selection in multi-shot transmissions.
· Collision between LTE/NR SL SSB and NR/LTE SL resource pool.
· Clarification for re-evaluation and pre-emption checking due to LTE SL reservation.
· Enable/disable dynamic resource pool sharing based on (pre-)configuration.
[bookmark: _Hlk100248997]Discussion
1.1 Remaining essential issues in dynamic resource pool sharing
AGC issue due to PSFCH transmission.
The WID on NR SL evolution was revised in RAN#99 and it was agreed that NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain to handle the AGC issue caused by PSFCH transmission [1]. According to this guidance from RAN plenary, the details of resource exclusion by considering time locations of PSFCH resources and LTE SL reservations were extensively discussed in the last RAN1 meeting (i.e., RAN1#112bis-e) and the following agreement was achieved.
	Agreement
[bookmark: _Hlk134275791]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


The main difference between the Option 1 and Option 2 in the above agreement is whether a separately (pre-)configured SL RSRP threshold list is considered during resource exclusion. In our understanding, the SL RSRP threshold list can help to filter some unnecessary resource exclusions and it is useful especially when NR and LTE SL UEs are located in the same area. Furthermore, Option 2 can be achieved by Option 1 when the SL RSRP threshold list is (pre-)configured with relative low values, hence Option 1 provides more flexibility than Option 2. Taking all these factors into account, we propose to adopt the above Option 1. Additionally, we do not see a motivation or a benefit to set different SL RSRP thresholds for different PSFCH resources. In other words, the FFS highlighted with yellow in Option 1 should not be pursued.
Proposal 1: When NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources in time domain, adopt Option 1 from the agreement in RAN1#112bis-e. And it is not necessary to (pre-)configure the initial SL RSRP threshold list per subset of PSFCH resources.

Timeline for the shared information from LTE to NR SL module.
The timeline for the shared sensing and reservation information was also discussed during the last RAN1 meeting and finally it is decided to define the earliest and latest time for the shared information as below.
	Agreement
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


In the above agreement, the value of T_start and T_valid corresponding to the starting and ending LTE SL subframe is still open to be discussed and further down-selected. From our perspective, it should be guaranteed that the LTE SL reservation with the largest resource reservation interval (i.e., 1000ms) can be utilized by NR SL module when the starting LTE SL subframe is determined. Obviously, only Option 1-2 for T_start satisfies such condition because T_0 in NR SL can be (pre-)configured to 100ms. Similarly, n-T is the latest time where the shared information ought to be known by NR SL module based on the existing agreements. Hence, our preference is to adopt Option 2-2 for T_valid2 due to the ending LTE SL subframe should be no later than n-T and there could be a transmission delay from LTE to NR SL module depending on UE capability. In addition, it should be a common understanding that T_valid2 is not smaller than T.
Proposal 2: When determining the starting and ending LTE SL subframe for the shared information from LTE to NR SL module, T_start = 1100ms and T<= T_valid2 <= T+4ms.

1.2 Other remaining issues in dynamic resource pool sharing
[bookmark: _Hlk134261824]SL RSRP threshold list and Q formula used by NR SL module.
As a fundamental feature for dynamic resource pool sharing in co-channel coexistence, NR SL module performs resource exclusion based on the decoded SCIs of LTE SL to achieve the full utilization of all available radio resources and avoid resource collisions between LTE and NR-based SL transmissions. The following agreements were reached for this point in RAN1#112bis.
	Agreement
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
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.



As can be observed in the yellow highlight of the above agreements, there are two FFSs for the SL RSRP threshold list and formula used in the resource exclusion performed by NR SL module, respectively.
The main motivation of the first FFS is to increase the possibility for NR SL module to select resources in the slots with PSFCH such that LTE SL UE is able to avoid the collision with NR SL UE by RSSI measurement and ranking. According to the current specification, RSSI measurement result is calculated periodically within a set of logical subframes in LTE SL mode 4 RA while PSFCH resources are defined periodically in NR SL resource pool. Considering that different definitions of logical subframes/slots are used in LTE and NR SL, it is hard to ensure the periodic relationship between RSSI measurement and PSFCH occasions which is a key point for the feasibility of the first FFS. In addition, the first FFS does not work when PSFCH period is equal to one. Therefore, we propose that RAN1 does not pursue specifying (pre-)configuration of the additional SL RSRP threshold list for NR SL slots with PSFCH.
Proposal 3: RAN1 does not pursue specifying (pre-)configuration of the additional SL RSRP threshold list for NR SL slots with PSFCH.
In both LTE and NR SL, the value  in resource exclusion is equal to one in most cases. For some small reservation periodicities,  can be larger than one based on a scaling factor  which corresponds to 100ms in LTE SL and  in NR SL. In our view, the value  has already been scaled according to the size of resource selection window in NR SL module such that all of resources within the resource selection window will have a chance to be excluded. Therefore, the  formula in section 8.1.4 of TS 38.214 is enough for dynamic resource pool sharing and the largest  value between LTE and NR SL is not needed.
Proposal 4: RAN1 does not pursue additionally using the formula of  in Section 14.1.1.6 of TS 36.213 to derive the largest  value between LTE and NR SL.

Details for step 5a performed by NR SL module.
Another open issue is how to apply current step 5a when NR SL module performs resource exclusion based on both non-monitored NR SL slots and non-monitored LTE SL subframes. During the last RAN1 meeting, there was a draft proposal that the candidate resource set  is re-initialized to the set of all candidate single-slot resources excluding the candidate resources overlapping with LTE SL resources associated with non-monitored subframes when X*Mtotal resources cannot be reached. In other words, only the resources excluded due to the non-monitored NR SL slots are put back to the candidate resource set  in step 5a according to this draft proposal. However, the step 5a may become meaningless in this case because the candidate resources excluded based on the non-monitored subframes may also result in an infinite loop issue due to the value of X in NR SL can be equal to 50%. Therefore, we propose that all of candidate resources excluded in step 5 are re-included in the candidate resource set  when the amount of remaining candidate single-slot resources after step 5 is not sufficient to achieve X*Mtotal, which is also aligned with current description in section 8.1.4 of TS 38.214.
Proposal 5: The step 5a in section 8.1.4 of TS 38.214 is reused.
· All of candidate resources excluded in step 5 are re-included/re-initialized in the candidate resource set  when the amount of remaining candidate single-slot resources after step 5 is not sufficient to achieve X*Mtotal.
[bookmark: _Hlk134289495]
Resource re-selection in multi-shot transmissions.
In RAN#99, it was agreed to support the SCS of 30kHz in co-channel coexistence and the solution to address the AGC issue caused by higher SCSs was also approved.
	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


As can be observed from the above, NR SL UE selects at least the first of NR SL slots overlapping with an LTE SL subframe such that LTE SL UE is able to perform AGC training at the beginning of the LTE SL subframe. In the last RAN1 meeting, it is also discussed how to handle the cases in which the above principle approved by RAN plenary cannot be satisfied. For example, NR SL UE uses both the first and the second of NR SL slots overlapping with an LTE SL subframe for the transmission of the same TB or different TBs while the transmission in the first slot is dropped. However, another similar case in multi-shot transmissions has not been noticed. More specifically, there is no guarantee that the corresponding reserved resources in the non-initial periods are the first of NR SL slots overlapping with an LTE SL subframe in the case of multi-shot transmissions. 
In the current specification, NR SL UE selects transmission resources of the initial period first and then reserves corresponding resources in the following periods based on the resource reservation interval in multi-shot transmissions. Thus, the corresponding reserved resources in the non-initial periods may be the second of NR SL slots overlapping with an LTE SL subframe although UE selects the first of NR SL slots during the initial period. This is mainly due to the conversion from resource reservation period to logical slot (i.e., ) and the non-contiguous resource pool in physical time. One possible solution is to trigger resource re-selection when the above case occurs, but it will cause the overbooking issue and is not aligned with the intention of semi-static transmissions. Therefore, we suggest that it can be up to UE implementation to trigger resource re-selection when the reserved resource in the non-initial period is the second of NR SL slots overlapping with an LTE SL subframe and the first slot is not occupied by the UE.
Observation 1: There is no guarantee that the corresponding reserved resources in the non-initial periods are the first of NR SL slots overlapping with an LTE SL subframe in the case of multi-shot transmissions.
Proposal 6: It can be up to UE implementation to trigger resource re-selection when the reserved resource in the non-initial period is the second of NR SL slots overlapping with an LTE SL subframe and the first slot is not occupied by the UE.

Collision between LTE/NR SL SSB and NR/LTE SL resource pool.
	[bookmark: _Hlk134455535]Updated proposal 5-1 (III):
[bookmark: _Hlk134455882]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.


The collision between SL synchronization signal and other physical channels was studied and specified in Rel-16 in-device coexistence work. It is mainly handled by priority comparison and the priority of SL sync signal is indicated by higher layer. For co-channel coexistence, we think both the inter-UE and intra-UE collision between SL SSB and other SL transmissions should be avoided. The simplest way is to configure the LTE/NR SL SSB and NR/LTE SL resource pool in a TDM manner, which was proposed as the updated proposal 5-1 (III) in the above.
Proposal 7: 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.
[bookmark: _GoBack]
Clarification for re-evaluation and pre-emption checking due to LTE SL reservation.
[bookmark: _Hlk131428414]According to the current specification, the resource exclusion procedure in physical layer is common to initial selection, re-evaluation and pre-emption checking. Hence, when NR SL module performs resource exclusion based on the reserved resources of other LTE SL UEs, the resources associated with non-monitored LTE SL subframes or the selected resources for own LTE SL transmissions, it is better to clarify whether one or more of the above resource exclusion behaviors will trigger resource re-selection during re-evaluation and/or pre-emption checking or not. From our perspective, all of the resource exclusions for dynamic resource pool sharing should trigger resource re-selection in re-evaluation checking while only the resource exclusion according to the reserved resources of other LTE SL UEs can trigger resource re-selection in pre-emption checking.
Proposal 8: For re-evaluation and pre-emption checking in NR SL module,
· All of the resource exclusions for dynamic resource pool sharing should trigger resource re-selection in re-evaluation checking.
· Only the resource exclusion due to reserved resources of other LTE SL UEs should trigger resource re-selection in pre-emption checking.

Enable/disable dynamic resource pool sharing based on (pre-)configuration.
[bookmark: _Hlk134822530]In co-channel coexistence, both semi-static resource pool partitioning and dynamic resource pool sharing are supported. However, it has not been discussed by RAN1 when the semi-static approach is used and when UE should perform dynamic resource pool sharing. For example, a NR SL UE is capable of supporting dynamic resource pool sharing between LTE and NR SL but it is deployed in a region/country which does not require such feature (e.g., the region/country uses semi-static resource pool partitioning between LTE and NR SL). It should be determined which mechanism of co-channel coexistence is applied in this scenario. In our opinion, it can be handled by (pre-)configuration and the existing RRC parameter (i.e., the SL RSRP threshold list separately (pre-)configured for dynamic resource sharing) can be reused for this purpose. That is, NR SL UE ought to use dynamic resource pool sharing when the separate SL RSRP threshold list for dynamic resource pool sharing is (pre-)configured. Otherwise, semi-static resource pool partitioning is applied.
Proposal 9: Dynamic resource pool sharing is enabled/disabled based on (pre-)configuration.
· NR SL UE ought to use dynamic resource pool sharing when the separate SL RSRP threshold list for dynamic resource pool sharing is (pre-)configured.
· Otherwise, semi-static resource pool partitioning is applied.

Conclusion
In this contribution, we discussed the remaining details of dynamic resource pool sharing in co-channel coexistence, we have the following observations and proposals:
Observation 1: There is no guarantee that the corresponding reserved resources in the non-initial periods are the first of NR SL slots overlapping with an LTE SL subframe in the case of multi-shot transmissions.
Proposal 1: When NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources in time domain, adopt Option 1 from the agreement in RAN1#112bis-e. And it is not necessary to (pre-)configure the initial SL RSRP threshold list per subset of PSFCH resources.
Proposal 2: When determining the starting and ending LTE SL subframe for the shared information from LTE to NR SL module, T_start = 1100ms and T<= T_valid2 <= T+4ms.
Proposal 3: RAN1 does not pursue specifying (pre-)configuration of the additional SL RSRP threshold list for NR SL slots with PSFCH.
Proposal 4: RAN1 does not pursue additionally using the formula of  in Section 14.1.1.6 of TS 36.213 to derive the largest  value between LTE and NR SL.
Proposal 5: The step 5a in section 8.1.4 of TS 38.214 is reused.
· All of candidate resources excluded in step 5 are re-included/re-initialized in the candidate resource set  when the amount of remaining candidate single-slot resources after step 5 is not sufficient to achieve X*Mtotal.
Proposal 6: It can be up to UE implementation to trigger resource re-selection when the reserved resource in the non-initial period is the second of NR SL slots overlapping with an LTE SL subframe and the first slot is not occupied by the UE.
Proposal 7: 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.
Proposal 8: For re-evaluation and pre-emption checking in NR SL module,
· All of the resource exclusions for dynamic resource pool sharing should trigger resource re-selection in re-evaluation checking.
· Only the resource exclusion due to reserved resources of other LTE SL UEs should trigger resource re-selection in pre-emption checking.
Proposal 9: Dynamic resource pool sharing is enabled/disabled based on (pre-)configuration.
· NR SL UE ought to use dynamic resource pool sharing when the separate SL RSRP threshold list for dynamic resource pool sharing is (pre-)configured.
· Otherwise, semi-static resource pool partitioning is applied.
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