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Introduction
[bookmark: _Hlk525462591]The following justification is given as background for the objective to support LTE SL and NR SL co-channel coexistence in V2X deployments in ITS spectrum:
	Another aspect to consider is the V2X deployment scenario where both LTE V2X and NR V2X devices are to coexist in the same frequency channel. For the two different types of devices to coexist while using a common carrier frequency, it is important that there is mechanism to efficiently utilize resource allocation by the two technologies without negatively impacting the operation of each technology. This requirement was also mentioned as part of the input from 5G Automotive Association to the Rel-18 RAN Workshop.


The main motivation to consider co-channel coexistence between LTE SL and NR SL, is associated to the expectation that most (if not all) of the ITS spectrum will be allocated by regulators to LTE SL, leaving limited (or no) dedicated spectrum for NR SL. The motivation to prioritize LTE SL in the ITS spectrum, is related to the need to enable the basic safety V2X use cases (such as the ones described in TS 22.885) in a relatively short term in as many vehicles as possible to minimize the occurrence of traffic related accidents and fatalities. As new vehicles (that support both LTE SL and NR SL, and further in the future potentially NR SL only) are introduced into the market then at some point in time there will be enough market penetration to enable the use of advanced V2X use cases (such as the ones described in TS 22.886). However, for these advanced V2X use cases to be feasible it is required that enough spectrum is made available for NR SL both in non-ITS bands as well as the ITS band While the former case is being tackled by the introduction in NR SL of features such as carrier aggregation, operation in unlicensed band and beam management at FR2, the latter is to be enabled via LTE SL and NR SL co-channel coexistence.
In RAN Meeting #99, the WID on NR sidelink evolution was revised in RP-230077 [1] such that the objective on co-channel coexistence of NR sidelink and LTE sidelink operation in common spectrum is now:
	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



Additionally, RAN#99 provided the following guidance [2] [2]
· WGs are tasked to complete Co-Ex objective (#4) by June 2023.

With the latest changes the scope of the objective is as follows:
· Dynamic co-channel coexistence has high priority
· Support 15 and 30kHz SCS for dynamic co-channel coexistence
· Type A devices are considered with high priority 
· Only Mode 2 and high priority on operating combination A (i.e. Mode 2 NR and Mode 4 LTE). 
· 30 kHz SCS is to be supported with no changes to the PHY resource allocation procedure.
· Starting symbol of the first NR SL slot is aligned with the first symbol of the LTE subframe.
· Existing NR SL slot structure is reused.
· PSFCH support for dynamic co-channel coexistence is supported by the NR SL Tx UE avoiding to select resources where the PSFCH will be overlapping an LTE SL reservation.
In this contribution we are addressing the open issues to be resolved under the constraints of the RAN guidance above.
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634] 
Dynamic co-channel coexistence
Dynamic co-channel coexistence comes with a few challenges which RAN1 should study how to solve. In this section we will discuss the remaining issues related to dynamic co-channel coexistence.
NR using PSFCH
HARQ feedback is carried over PSFCH, which is transmitted in 2 symbols within the last 4 symbols (guard, PSFCH AGC, PSFCH and guard) in an NR slot configured with PSFCH. However, while HARQ will improve NR SL resource usage (by reducing the need for blind retransmissions) the use of PSFCH is another cause of LTE Rx AGC issue when the PSFCH overlaps with an LTE transmission. 
In RAN1#112bis-e the following agreements was made regarding PSFCH support:
	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, 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 agreement from RAN1#112bis-e mentions two options for how to exclude candidate resources which maps to a PSFCH that will overlapping an LTE SL reservation. In Option 1, exclusion is based on an RSRP threshold derived on the reserved LTE SL and the NR SL priority. The exclusion in Option 1 is done in Step 6. In Option 2, exclusion of candidate resources mapped to PSFCH which overlaps an LTE SL reservation is done without consideration of an RSRP threshold, but may be done based on priority. Exclusion in Option 2 is done in Step 5. The key discussion point is then whether or not an RSRP threshold is considered to be useful for exclusion of candidate slots which maps to a PSFCH that is overlapping an LTE SL reserved resource. One point to consider here, is that it is the Tx UE and not the Rx UE that will make this decision on whether to exclude or not, which means that a threshold that accurately can ensure that exclusion is done when the Rx UE will interfere an LTE SL receiver will not be feasible. On the other hand, in most cases the NR SL Tx and NR SL Rx UE will be close, meaning there is not a huge difference on which one of them is transmitting from an LTE SL receiver point of view. Then another point to consider is that a threshold will always be present, no matter whether it is in the specifications or not, as the UE will have to apply one by implementation to distinguish noise from actual data, and that means that Option 2 will punish the UEs that have the receivers with a high sensitivity contrary those that are not as good (and hence effectively acts as they have a higher threshold).
Based on the above discussion, it is clear that Option 1 is to be preferred.
[bookmark: Proposal35571][bookmark: Proposal65864][bookmark: Proposal133]Proposal 1: Support Option 1, where the NR SL Tx UE will exclude candidate resources if it is mapping to a PSFCH resource that is overlapping an LTE SL reserved resource, if the RSRP value is higher than an RSRP threshold derived by priority of the NR SL transmission and the LTE SL reservation.  
During the discussions in RAN1#112bis-e the issue on whether the NR SL Tx UE should exclude a candidate resource if it maps to a PSFCH resource where the Type-A module own LTE SL module has selected a resource to transmit, with the consequence that the IDC framework would step-in and can force the NR SL Tx UE to not be able to receive the PSFCH transmission. The PSFCH transmission is only useful if it is both transmitted and received, and since the NR SL Tx UE is already agreed to take into account PSFCH overlapping with LTE SL reservations from other LTE SL modules, and also take into account resource selections from its own LTE module overlapping a candidate resource, it is straight forward that the NR SL Tx module should also exclude candidate resources that are mapping to a PSFCH resource that is overlapping a resource selected to be used by its own LTE module. 
[bookmark: Proposal35573][bookmark: Proposal65866][bookmark: Proposal134]Proposal 2: The NR SL Tx module excludes candidate resources that are mapping to a PSFCH resource that is overlapping a LTE SL resource selected to be used by its own LTE module.
In RAN1#112bis-e it was agreed that a separate RSRP threshold list should be introduced for exclusion of candidate resources overlapping reservations from other LTE modules. This agreement contains an FFS on whether another RSRP threshold should be used for candidate resources that are in NR slots where PSFCH is configured. The motivation for introducing yet another RSRP threshold list for candidates in an NR slot that is in an NR slot where PSFCH is configured, is to make it easier for NR SL to find candidate resources in these slots compared to a slot where PSFCH is not configured, which in turn is intended to increase the likelihood that an LTE SL module will exclude candidate resources overlapping a pattern with these NR slots due to LTE SL module measuring a higher RSSI in these slots. The procedure has some challenges, such as whether an LTE SL module in practice, which requires that the LTE module would see the NR slots with PSFCH as periodic, and that the RSSI caused by NR transmissions is sufficiently strong to not become a part of the candidate resource set SB. 
Based on the above discussion, it is out proposal to not introduce a separate RSRP threshold list for exclusion of candidate resources in NR SL slots with PSFCH configured.
[bookmark: Proposal35574][bookmark: Proposal65867][bookmark: Proposal135]Proposal 3: Do not introduce a separate RSRP threshold list for exclusion of candidate resources in NR SL slots where PSFCH configured.
During the discussions in RAN1#112bis-e it was also raised whether PSFCH should be constrained to be only in first or second NR slot when 30kHz SCS is used. The argumentation for placing PSFCH in only the second NR slot is that, in the case that the NR SL Rx UE transmits PSFCH on top of an LTE SL transmission (despite of NR SL Tx UE doing exclusion to prevent this case), the NR PSFCH would only interfere with the last LTE PSSCH/PSCCH symbol. If PSFCH would occur in the first slot it would interfere with two LTE PSSCH/PSCCH symbols. By interfere, it can be either by transmitting directly on top of the resources used by the LTE SL transmission, but it can also be by influencing the LTE receiver ADC with an energy difference that it was not taking into account in its AGC setting. The drawback of limiting PSFCH in specification is that a constraint of PSFCH periodicity is needed (to only allow 2 or 4 slot periodicities) and then a mechanism for ensuring that the modulo 2 NR logical slots are following the logical subchannels such that this constraint is maintained. With that in mind, if a mechanism for alignment between NR logical slots and LTE logical subframes is introduced, placement of PSFCH in the second slots can be ensured by configuration, e.g. by setting the NR resource pool bitmap such that bits are grouped into pairs of adjacent slot and bits in a pair are set to the same value. The effort for introducing this feature for the sole purpose of PSFCH interference reduction to LTE does not seem to outweigh the specification effort.
[bookmark: Proposal35575][bookmark: Proposal65868][bookmark: Proposal136]Proposal 4: For NR with SCS=30 kHz, no need to introduce a constraint in specification that PSFCH can only be in NR slots whose starting (or ending) symbol is overlapped with the starting (or ending) symbol of an LTE SL subframe.
There is an FFS on Option 1 regarding whether the RSRP threshold list can be configured only for a sub-set of the PSFCH resources. As we understand this FFS point it would mean for that for example every second PSFCH resource can use a separate RSRP threshold list. If that understanding is correct, at least one meaningful use of such mechanism is when PSFCH with a periodicity of 1 slot is used and NR use 30kHz SCS, this can bias selection of PSSCH resources to map to PSFCH resources in either the first or second slot overlapping an LTE SL subframe. This would have the same challenges as discussed above, and would on top of that probably be solved better by configuration (i.e. using PSFCH periodicity of 2 slots instead). 
[bookmark: Proposal65869][bookmark: Proposal137]Proposal 5: The same RSRP threshold list is applied for all PSFCH resources.


NR SL using a numerology with higher SCS than LTE
The following agreements was made in RAN2#112bis-e on the aspect of supporting 15 and 30kHz SCS:
	Agreement
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
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.



The guidance from RAN#99 states the following PHY and MAC behavior when supporting 30kHz SCS:
	…
· 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
…



This behavior will likely result in cases where no suitable candidate resources are provided to MAC. The issue arising particular when the load increases, it may occur that PHY will only identify candidate resources in the second slot, if PHY considers candidate resources in the first and second slot as independent resources. This means that PHY will not increase its RSRP threshold due to insufficient resources in the first slot only, and it is not aware that it has returned no candidate resources in a first slot. 
[bookmark: Obs46145][bookmark: Obs69756][bookmark: Obs72065]Observation 1: There is a risk that set S_A will contain only candidate single-slot resources from “second slot” and MAC will not be able to identify candidate resources for the case of 30kHz SCS NR SL with dynamic co-channel coexisting with LTE SL. 
[bookmark: Proposal35578]This issue, can be resolved in at least three ways, but requires changes to the resource (re-)selection procedure;
a. PHY is configured to always provide only candidate resources from the first slot.
b. PHY is configured to provide a multi-slot candidate resource set for first and second slot
c. MAC layer instructs PHY on whether it wants candidate resources for either;
· The first slot only
· The second slot only, if first and second slot has been requested for different TBs
Approach a. is a simple solution that would require a change in the PHY resource (re-)selection procedure such that the initial set of candidate resources is defined to be only in the first slot, which would also mean that the procedure of increasing RSRP thresholds if there are not sufficient number of candidate resource remaining continues to work. The drawback of this approach a. is that it requires MAC to autonomously extend the candidate resource from the first slot into the second slot. This requires MAC to know when it can extend to the second slot and when it cannot.
Approach b. is a solution where PHY provides a multi-slot candidate resource set which contains pairs of first and second slots. This removes the responsibility of determining when extensions to the second slot can be done, but it has a larger specification impact to PHY. 
Approach c. is a more flexible solution where MAC can decide whether it needs candidate resources for the first only, or for both. This solution is simple to implement in PHY and simple to handle in MAC where the only thing it need to do is to select a pair of candidate resources (one from the first and another from the second set) and check that the pair is in consecutive slots. This approach is also useful when MAC is seeking to fit a transmission in a second slot where another transmission is already scheduled in the first slot.
The minimum RAN1 impact is to restrict the resource (re-)selection procedure to consider only the first slots in the candidate resources and counted in Mtotal. This would also imply that MAC will be responsible for creating a resource allocation for a transmission in the second slot which will require a mapping rule for frequency resources from the first to the second slot as well as a method for MAC to identify when it is allowed to do such extension and when it is not (for example when an extension exceeds the NR SL RP or when the slots are not overlapping the LTE SL RP. The last PHY change is to introduce a parameter that is provided by MAC which states if candidate resources should belong to the first or the second slot. 
As we see it, the most straight forward solution is the latter case, which involves a small impact to PHY and a small impact to MAC. When it comes to how MAC may determine that two candidate resources are matching, a simplest association is that the slots are consecutive and are indicating the same subchannel indices.
[bookmark: Proposal35579][bookmark: Proposal65870][bookmark: Proposal138]Proposal 6: RAN1 should discuss how to prevent the case where no suitable candidate resources are provided to MAC, due to the resource (re-)selection procedure is not checking if there are sufficient number of candidate resources in slots which starting symbol overlaps an LTE subframe starting symbol.
[bookmark: Proposal35580][bookmark: Proposal65871][bookmark: Proposal139]Proposal 7: The MAC layer is constrained to select only the same subchannel indices in the second slot as selected in the first slot.
Then there is an FFS on whether the same or different TBs should be allowed in the two slots. Provided that the transmit power constraint is enforced for the transmission in the second slot depending on the transmit power in the first slot, there should not be any issues in allowing two different TBs to be generated in the first and second slot. That said, since the logical channel selection and destination is selected from MAC layer and power control is managed by the PHY layer, there is a need to some level of coordination to ensure that this transmit power constraint is enforced. 
By enforcing, it could be done by changing the desired transmit power of the second slot, which obviously would not be ideal as the signal power would then be less than what was anticipated for example in the MCS selection. For a transmission with transmit power control, this would be an exception. Other exceptions could obviously be to not decrease the transmit power in the second slot bit instead increase the transmit power in the first slot if the transmit power in the second slot is desired to be higher than the transmit power desired in the first slot or even considering a compromise transmit power in the two slots such that one is increased, and another is decreased. Clearly, none of these exceptions are ideal, as it can both lead to increased interference or too low signal power. 
A simple mechanism to complement an implementation based constraint of the transmit power between the first and second slot, is to enforce MAC to only use the same destination for a TB in the first and the second slot, which would not completely solve the problem, but it would reduce the cases where the desired transmit power would differ in the two slots.
Based on the above discussion, it is our proposal that at least a note on transmit power constraint is needed in specifications, but how to ensure it can be enforced may be left for UE implementation. But, it is also clear that it can be beneficial with a MAC mechanism to help avoiding the cases where the transmit power would need to be altered in order to comply with this constraint. 
[bookmark: Proposal35581][bookmark: Proposal65872][bookmark: Proposal140]Proposal 8: RAN1 to add a note on the transmit power constraint between the first and second slots. Mechanisms on how to avoid such situation can be left for RAN2.

The last FFS is regarding whether MCSt can be reused for dynamic co-channel coexistence. RAN1 send an LS to RAN2 on MCSt in R1-2304257 describing the considered options for MCSt:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.
Approach 1: “best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”
· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)
Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time
Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt


In the LS from RAN1 to RAN2 on MCSt feasibility, three Approaches are described. In Approach 1, no changes is introduced to the resource (re-)selection procedure, and MAC will either select multiple single-slot candidates or select candidate resources according to a “multi-slot criterion”. The issue with that, from sidelink co-channel coexistence point of view is that the MAC layer would not be able to iterate PHY multiple times for each TB if, PHY is only providing candidate resources in the first slot which is a part of a necessary solution among with MAC asking separately for resources in first and second slots.
Approach 2 and Approach 3 are variants where PHY is instructed to provide a set of candidate slots complying with a requested “number of MCSt slots”. While these would require significantly larger changes to the resource (re-)selection procedure, they could likely be used for sidelink co-channel coexistence as well. However, provided that sidelink co-channel coexistence will have to complete in this meeting, there is no time to await for SL-U to conclude on which method to use.
[bookmark: Obs46146][bookmark: Obs69757][bookmark: Obs72066]Observation 2: MCSt Approach 2 or Approach 3 may be suitable for dynamic co-channel coexistence with 30kHz SCS
[bookmark: Proposal35582][bookmark: Proposal65873][bookmark: Proposal141]Proposal 9: Do not wait for SL-U to conclude on which MCSt approach to be utilized. 

Type A resource (re-)selection procedure
In RAN1#112 the following agreement was reached regarding the options on how the NR module in a Type A device use the information shared from the LTE module.
	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 



The following agreements were made in RAN1#112bis-e
	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.




	Agreement
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
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



The agreement from RAN1#112bis-e regarding the Q-formula has an open FFS regarding whether the LTE Q-formula is used additionally to derive the largest value between the NR and LTE Q-formulas. The argument of doing so, is that the Q-formula from LTE will, on some occasions, provide a larger value than the NR Q-formula, which in turn means that in these occasions, a selection of a periodic candidate resource will not account for a potential overlap in this reservation indicated by the larger Q value. The obvious question is whether this is a problem that would cause systematic and frequent overlap between NR SL and LTE SL transmissions or not, and whether this would not be captured by the pre-emption or re-evaluation procedure.
It is our understanding that using the NR Q-formula will be sufficient and hence no need to introduce the LTE Q-formula as well.
[bookmark: Proposal35583][bookmark: Proposal65874][bookmark: Proposal142]Proposal 10: Do not introduce the use of selecting the largest Q-value from the NR Q-formula and LTE Q-formula.  

There is obviously also a potential need for scaling due to differences in time and/or frequency domain. If NR and LTE RP are only partly overlapping (in time), for example due to NR using a higher SCS than LTE, that should not require any scaling. In the frequency domain, a partly overlap can occur due to NR and LTE are not using the same frequency resources, NR subchannels are configured to be larger or smaller than LTE. In this case, scaling might be needed to handle this partial overlap, but it should be feasible do leave that for UE implementation as it is not dissimilar than converting RSRP from a transmission using a particular number of subchannels to another number of subchannels.
Regarding partial overlap between LTE sub-channels and NR sub-channels, the easiest case is of course that these sub-channels are of the same size and aligned such that partial overlap does not occur. Since it may be the case the LTE sidelink devices have already been deployed and that their configuration cannot be updated we can investigate which LTE sub-channel size(s) is/are likely to be used. For LTE sidelink, ETSI TC ITS has published a recommended sub-channel size (sizeSubchannel) of 10 RBs (for 15 kHz SCS) [3]. 
For NR sidelink, the ETSI TC ITS recommendation has not been published yet, but the most recent draft version of EN 303 798 recommends a sub-channel size (sl-SubchannelSize) of 12 RBs for a 10 MHz channel and 10 RBs for a 20 MHz channel (for 30 kHz SCS). It is clear that using a combination of NR sub-channel size of 12 RBs (with 30 kHz SCS) and LTE sub-channel size of 10 RBs (with 15 kHz SCS) would lead to multiple situations of partial overlap of NR sub-channels and LTE sub-channels with varying degree of overlap. 
That situation, however, can easily be avoided by (pre)configuring an NR sub-channel size of 10 RBs. For NR SCS 15 kHz, an NR sub-channel will then have the same size (in Hz) as an LTE sub-channel and partial overlap can be completely avoided by aligning the NR and LTE sub-channels. Moreover, a sub-channel size of 10 RBs allows configuring 5 sub-channels in a 10 MHz carrier, wasting only 2 RBs out of the 52 RBs of the maximum transmission bandwidth configuration for SCS 15 kHz in 10 MHz channel bandwidth.
For NR SCS 30 kHz, for the smallest supported sub-channel size of 10 RBs, an NR sub-channel will have twice the size (in Hz) as an LTE sub-channel of 10 RBs and partial overlap cannot be avoided. However, by aligning LTE sub-channels and NR sub-channels it can at least be ensured that one LTE sub-channel overlaps with only one NR sub-channel. One could consider introducing a new NR sub-channel size of 5 RBs for 30 kHz SCS to achieve the same NR sub-channel size (in Hz) as an LTE sub-channel. However, the smallest currently supported number of PRBs for PSCCH transmission is 10 PRBs (sl-FreqResourcePSCCH) and the PSCCH design assumed that PSCCH is contained within one sub-channel; therefore, introducing such a new smaller NR sub-channel size would require additional work on PSCCH design. One drawback of using an NR sub-channel size of 10 RBs in this configuration is that only 2 NR sub-channels can be configured in a 10 MHz channel, wasting 4 out of the 24 RBs of the maximum transmission bandwidth configuration for SCS 30 kHz in 10 MHz channel bandwidth. If, however, a 20 MHz channel bandwidth can be used for NR then a sub-channel size of 10 RBs is very efficient – 5 NR sub-channels can be configured, wasting only 1 RB out of the 51 RBs of the maximum transmission bandwidth configuration for SCS 30 kHz in 20 MHz channel bandwidth.
[bookmark: Obs46147][bookmark: Obs69758][bookmark: Obs72067]Observation 3: Assuming that LTE and NR will use sub-channels of same size and that NR and LTE sub-channels are aligned, LTE SL RSRP needs no special overlap-dependent scaling (compared to an NR SL RSRP) before being used in the NR SL resource selection procedure. The NR module will need to be able to associate LTE subchannels and LTE subframes with NR slots and LTE subchannels.  
[bookmark: Obs46148][bookmark: Obs69759][bookmark: Obs72068]Observation 4: When 30kHz SCS is used, it is currently not feasible for NR SL to be configured to use the same subchannel size as LTE SL. However, configuration should strive for a 2x scaling between the subchannel sizes for NR SL and LTE SL. The differences of subchannel sizes and the corresponding RSRP measurements can be accounted for in the RSRP threshold list. 

There is an FFS on 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. Exclusion based on non-monitored LTE subframes in addition to exclusion based on not-monitored NR slots can lead to extensive exclusion. When this occurs, it would mean that the trigger for reinitializing the candidate resource set as to the set before Step 5 would be frequently triggered, and then there is no point in having Step 5. One solution is to split Step 5 into segments and consider Step 5a for each segment. That is, exclusion due to non-monitored NR slots is handled in one segment, exclusion due to non-monitored LTE subframes in another segment, and exclusion due to LTE own module is handled in a third segment. 
[bookmark: Proposal35584][bookmark: Proposal65875][bookmark: Proposal143]Proposal 11: Introduce separate parts for exclusion and a corresponding check on whether to reinitialize for exclusion due to non-monitored NR slots, exclusion due to non-monitored LTE subframes and exclusion due to LTE own module selections.   

Timeline for data exchange between LTE and NR module
The timeline discussion on information from LTE to the NR module was further discussed and the following agreement was made in RAN1#112bis-e:
	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



The NR module will have to take into account information from the LTE module, and therefore it is important that the information from the LTE module is not significantly delayed in the process of being processed at the LTE module, delivered over some interface to the NR module and in the end processed at the NR module. A simplified time representation of the LTE information acquisition, and then delivery to the NR module is provided in Figure 1. Upon sensing, at some point the LTE module processes the sensing results for transmission, then the information is transmitted and processed at the NR module. At the NR module the information is then available at slot n and used in the resource selection procedure. The agreement above states that “the information shared by the LTE module is known by the NR SL module at least T ms prior to slot n”, and T is bounded by Tmax which is 4 ms. In principle, the current definition of T might only capture the NR processing time, in other words the agreement imposes an upper bound only on the NR processing time , but there is currently no bound or assumption on the other components of the overall processing delay, namely LTE processing time  and time taken to transfer the information from LTE SL module to the NR SL module, .
[image: ]
[bookmark: _Ref134982200]Figure 1. Illustration of a the time delays expected for exchange of LTE information from an LTE module to the NR module.

This timeline is important, as the assumptions made on the timeline affects the performance of the NR and LTE co-channel coexistence performance. For example, NR will not be able to account for the LTE sensing information in the time gap from the LTE sensing window till the NR timeslot n () so the larger this is, the large risk of NR colliding with an LTE transmission due to selecting resources based on “old” information. It is also important the NR module take a full LTE sensing window into account, otherwise reservations for the longest LTE periodicity (1000 ms) might be ignored by the NR module. The timing constraints cannot be fully left to UE implementation, otherwise a lazy UE implemented might opt to effectively ignore LTE sensing results while claiming to be compliant with the specifications.
[bookmark: Proposal35585][bookmark: Proposal65876][bookmark: Proposal144]Proposal 12: For the timeline starting LTE subframe, support Option 1-2: T_start is 1100ms, to ensure all LTE periodicities are covered. 
[bookmark: Proposal35586][bookmark: Proposal65877][bookmark: Proposal145]Proposal 13: For the timeline ending LTE subframe, support Option 2-1 or Option 2-2. Do not leave the ending LTE subframe up to UE implementation.
Synchronization between NR and LTE
Semi-static FDM-based and dynamic co-channel coexistence modes require at least slot and subframe boundary alignment between LTE and NR SL transmissions to avoid AGC issues. Strict slot and subframe boundary alignment is not necessary for semi-static TDM, if guard slots/subframes are configured between NR and LTE in the resource pool configurations and the timing offset between LTE and NR is known. However, since the slot and subframe boundaries in Rel-16 in-device coexistence framework are assumed to be aligned, it is reasonable to do the same assumption in co-channel coexistence operation to avoid unnecessary overhead. In case of device type A, the alignment may be achieved by implementation means as in Rel-16.
[bookmark: Obs46149][bookmark: Obs69760][bookmark: Obs72069]Observation 5: For any co-channel coexistence mode, slot and subframe boundary alignment between LTE and NR SL is assumed.
During RAN1#110 the following conclusion was made:
	Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated


In addition to slot and subframe alignment, configuration of non-overlapping resource pools for LTE SL and NR SL requires 10240ms DFN period alignment so that resource pool bitmaps in LTE and NR have the same starting point. Rel-16 in device framework states that UE must know frame indexes of LTE and NR. Our understanding is that this is not sufficient but frame indexes in LTE and NR should be aligned in TDM based co-channel coexistence operation.
[bookmark: Proposal35587][bookmark: Proposal65878][bookmark: Proposal146]Proposal 14: When non-overlapping resource pools are configured for semi-static TDM based co-channel coexistence, DFN/SFN and subframe/slot alignment between NR SL and LTE SL is assumed.
GNSS or eNB can be used as synchronization source for both LTE and NR SL operation. If the UE synchronizes to one of them then DFN and subframe/slot alignment between NR and LTE is guaranteed. But if NR SL unit is synchronized to gNB then according to the current specification LTE SL unit needs to find some other synchronization source because gNB is not supported as a synchronization source for LTE. Also, NR S-SSB is not supported as synchronization source for LTE SL and LTE SLSS is not supported as synchronization source for NR SL. In case of type A device, the UE could compare priority of synchronization sources available for LTE unit and NR unit so that the device would be aware of synchronization priorities of LTE SL and NR SL. In case of type B device, the awareness of synchronization priority of LTE SL would require capability to receive LTE SLSS. The requirement that LTE operation should not be changed limits the choice of synchronization sources for LTE SL but at least for the case when LTE SLSS is the highest priority synchronization source, NR should support to use it as a synchronization reference source.
[bookmark: Proposal35588][bookmark: Proposal65879][bookmark: Proposal147]Proposal 15: Type A device should support transmitting NR S-SSB that is based on reception of LTE SLSS in co-channel coexistence operation.
In the RAN1#112bis meeting the following draft proposal was discussed but not agreed: 
	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.



(Pre)configuration of resource pool in LTE and NR SL is based on bitmap that is repeated during the DFN period. The intention of the updated proposal above is to configure LTE resource pool bitmap so that LTE subframe overlapping with NR S-SSB does not belong to resource pool. And vice versa so that NR slot(s) overlapping with LTE SLSS/PSBCH would not belong to NR resource pool. For LTE this type of configuration is not straightforward because the length of the LTE bitmap can only be 16, 20 or 100 subframes in FDD or dedicated SL carriers. On the other hand, the periodicity of synchronization signals is 160 subframes in LTE. Because the two (or three) LTE SLSS/PSBCH subframes per 160ms synchronization period are skipped in the resource pool bitmap definition, the starting position of the resource pool bitmap cannot continuously be aligned with synchronization signal periodicity. In addition to the SLSS/PSBCH subframes, also reserved subframes are skipped when subframes belonging to resource pool bitmap are defined. 
For 15 kHz SCS the problem can be solved by using bitmaps of the same length in NR and LTE and configuring LTE SLSS/PSBCH and NR S-SSB to overlapping subframes/slots and transmitting both of them using FDM or just using LTE SLSS/PSBCH for synchronization in the carrier.
[bookmark: Obs69762][bookmark: Obs72070]Observation 6: For 30 kHz SCS the existing bitmap configurations will not allow alignment of NR slots and LTE subframes, which means that no configuration can ensure that the LTE and NR RP will not overlap NR S-SSB and LTE SLSS respectively.

Instead of the updated proposal above NR Rel-16 in-device coexistence operation has been proposed to solve the problem of overlapping transmissions. However, in the coexistence carrier there can be LTE only devices that do not support NR Rel-16 IDC operation and they would not consider priority of their transmissions compared to priority of potential overlapping NR transmission. This would probably mean that LTE transmissions should always be prioritized over NR.
[bookmark: Proposal35589][bookmark: Proposal65880][bookmark: Proposal148]Proposal 16: RAN1 to discuss how the overlap of LTE SLSS and NR PSSCH and the overlap of NR S-SSB and LTE PSSCH can be avoided.

How Type B devices can support dynamic co-channel coexistence
A NR SL Type B device, compared to a Type A device, is a device which contains only an NR module (or has no interface or shared hardware to an LTE SL module). That means that it will not have an internal interface to provide it with information on LTE SL sensing results. We consider the Type B (NR only) device to be essential for the co-channel coexistence framework as it can be expected that new (at some point in time) will not be deployed with an LTE module and that this module allow deploying a existing LTE only connected vehicle with NR SL capabilities. For a Type B device to act fairly towards NR Type A devices and LTE devices it will need to have some mechanisms to become LTE SL aware in its resource selection and re-selection procedures to not be LTE SL agnostic. 
In general, three options can be considered, when it is assumed that these devices must work in Mode 2, which are:
Option a)	relying on IUC from a Type A device; or
Option b)	be equipped with LTE detection capabilities
Option c)	be equipped with LTE sensing capabilities
However, given that only one RAN1 meeting remains to complete the objective on sidelink co-channel coexistence, a Type-B device could be supported if it provided with capabilities as close to a Type A device. That would be feasible if it contains a module that gives it LTE sensing capabilities that can deliver the same information as an LTE module in a Type A device. 
	[bookmark: Proposal37958][bookmark: Proposal57342][bookmark: Proposal80448][bookmark: Proposal67321][bookmark: Proposal76429][bookmark: Proposal65881][bookmark: Proposal149]Proposal 17: Support Type B devices with a capability to do LTE sensing and reuse the Type-A framework for information exchange from LTE SL sensing to the NR SL module.

	



Semi-static co-channel coexistence
In RAN1#109e the agreement below was made regarding the study of the feasibility of both semi-static and dynamic resource sharing.
	Agreement
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.


And in RAN1#110e we reached the following conclusion on TDM based co-channel coexistence:
	Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated


The use of semi-static TDM to enable co-channel coexistence between LTE SL and NR SL has the advantage that it can be achieved via resource pool configuration (i.e. without specification impact). However, once a resource pool pre-configuration is established, then it is expected that this TDM configuration will remain static for several decades due to regulatory concerns associated with traffic safety. In other words, transition/re-farming of LTE SL spectrum resources to NR SL is very unlikely to occur if co-channel coexistence is implemented via TDM.
The use of semi-static FDM to enable co-channel coexistence, has again the advantage that it can be achieved via resource pool configuration. However, the semi-static co-channel coexistence mode has two main drawbacks. First, the same drawback as semi-static TDM, that it might be infeasible to update the resource pre-configuration once it has been established. Secondly, there is a risk of causing LTE SL receiver AGC issues, where the LTE’s AGC setting is impacted by the power variations associated with the NR’s V2X transmission in the case of NR slots configured with PSFCH symbols as also discussed for dynamic co-channel coexistence. 
[bookmark: Obs71642][bookmark: Obs54107][bookmark: Obs34907][bookmark: Obs55565][bookmark: Obs89603][bookmark: Obs9837][bookmark: Obs53147][bookmark: Obs46150][bookmark: Obs69763][bookmark: Obs72071]Observation 7: Semi-static co-channel coexistence approaches (FDM and TDM) prevent transition/re-farming of LTE SL spectrum resources to NR SL due to the inability to update a V2X pre-configuration once it has been established.
Should we have to choose between TDM and FDM (to supplement dynamic) it seems that a FDM approach is not as straightforward to support as an TDM approach, and hence a TDM approach should be the chosen. 
[bookmark: Proposal4981][bookmark: Proposal37961][bookmark: Proposal57345][bookmark: Proposal50728][bookmark: Proposal80451][bookmark: Proposal67324][bookmark: Proposal76432][bookmark: Proposal35592][bookmark: Proposal65882][bookmark: Proposal150]Proposal 18: RAN1 does not further discuss an FDM semi-static approach to co-channel coexistence as a TDM approach is already agreed to be feasible. 

Resource allocation modes of LTE and NR SL for co-channel coexistence
The RAN#97e agreed to add a note to the objective stating to focus on Combination A (Mode 2 NR SL with Mode 4 LTE SL) and RAN#99 added a further guidance on “Mode 2 operation only”. This basically means that only Mode 2 and Mode 4 (Combination A) and Mode 2 and Mode 3 (Combination C) are now in scope of the WID. It is our view, that existing LTE deployments only support Mode 4, and that it is unlikely that a Mode 3 LTE SL mode will be deployed. It is also our view that the predominant mode for NR in co-channel coexistence will be Mode 2, meaning that both LTE and NR would operate in a UE-autonomous manner. 
[bookmark: Proposal67329][bookmark: Proposal76437][bookmark: Proposal35596][bookmark: Proposal65883][bookmark: Proposal151]Proposal 19: RAN1 to limit the scope of resource allocation modes to Combination A (Mode 2 NR SL with Mode 4 LTE SL).
Conclusions
In this contribution, we have the following observations and contributions:
Proposal 1: Support Option 1, where the NR SL Tx UE will exclude candidate resources if it is mapping to a PSFCH resource that is overlapping an LTE SL reserved resource, if the RSRP value is higher than an RSRP threshold derived by priority of the NR SL transmission and the LTE SL reservation.  
Proposal 2: The NR SL Tx module excludes candidate resources that are mapping to a PSFCH resource that is overlapping a LTE SL resource selected to be used by its own LTE module.
Proposal 3: Do not introduce a separate RSRP threshold list for exclusion of candidate resources in NR SL slots where PSFCH configured.
Proposal 4: For NR with SCS=30 kHz, no need to introduce a constraint in specification that PSFCH can only be in NR slots whose starting (or ending) symbol is overlapped with the starting (or ending) symbol of an LTE SL subframe.
Proposal 5: The same RSRP threshold list is applied for all PSFCH resources.
Observation 1: There is a risk that set S_A will contain only candidate single-slot resources from “second slot” and MAC will not be able to identify candidate resources for the case of 30kHz SCS NR SL with dynamic co-channel coexisting with LTE SL. 
Proposal 6: RAN1 should discuss how to prevent the case where no suitable candidate resources are provided to MAC, due to the resource (re-)selection procedure is not checking if there are sufficient number of candidate resources in slots which starting symbol overlaps an LTE subframe starting symbol.
Proposal 7: The MAC layer is constrained to select only the same subchannel indices in the second slot as selected in the first slot.
Proposal 8: RAN1 to add a note on the transmit power constraint between the first and second slots. Mechanisms on how to avoid such situation can be left for RAN2.
Observation 2: MCSt Approach 2 or Approach 3 may be suitable for dynamic co-channel coexistence with 30kHz SCS
Proposal 9: Do not wait for SL-U to conclude on which MCSt approach to be utilized. 
Proposal 10: Do not introduce the use of selecting the largest Q-value from the NR Q-formula and LTE Q-formula.  
Observation 3: Assuming that LTE and NR will use sub-channels of same size and that NR and LTE sub-channels are aligned, LTE SL RSRP needs no special overlap-dependent scaling (compared to an NR SL RSRP) before being used in the NR SL resource selection procedure. The NR module will need to be able to associate LTE subchannels and LTE subframes with NR slots and LTE subchannels.  
Observation 4: When 30kHz SCS is used, it is currently not feasible for NR SL to be configured to use the same subchannel size as LTE SL. However, configuration should strive for a 2x scaling between the subchannel sizes for NR SL and LTE SL. The differences of subchannel sizes and the corresponding RSRP measurements can be accounted for in the RSRP threshold list. 
Proposal 11: Introduce separate parts for exclusion and a corresponding check on whether to reinitialize for exclusion due to non-monitored NR slots, exclusion due to non-monitored LTE subframes and exclusion due to LTE own module selections.   
Proposal 12: For the timeline starting LTE subframe, support Option 1-2: T_start is 1100ms, to ensure all LTE periodicities are covered. 
Proposal 13: For the timeline ending LTE subframe, support Option 2-1 or Option 2-2. Do not leave the ending LTE subframe up to UE implementation.
Observation 5: For any co-channel coexistence mode, slot and subframe boundary alignment between LTE and NR SL is assumed.
Proposal 14: When non-overlapping resource pools are configured for semi-static TDM based co-channel coexistence, DFN/SFN and subframe/slot alignment between NR SL and LTE SL is assumed.
Proposal 15: Type A device should support transmitting NR S-SSB that is based on reception of LTE SLSS in co-channel coexistence operation.
Observation 6: For 30 kHz SCS the existing bitmap configurations will not allow alignment of NR slots and LTE subframes, which means that no configuration can ensure that the LTE and NR RP will not overlap NR S-SSB and LTE SLSS respectively.
Proposal 16: RAN1 to discuss how the overlap of LTE SLSS and NR PSSCH and the overlap of NR S-SSB and LTE PSSCH can be avoided.

	Proposal 17: Support Type B devices with a capability to do LTE sensing and reuse the Type-A framework for information exchange from LTE SL sensing to the NR SL module.



Observation 7: Semi-static co-channel coexistence approaches (FDM and TDM) prevent transition/re-farming of LTE SL spectrum resources to NR SL due to the inability to update a V2X pre-configuration once it has been established.
Proposal 18: RAN1 does not further discuss an FDM semi-static approach to co-channel coexistence as a TDM approach is already agreed to be feasible. 
Proposal 19: RAN1 to limit the scope of resource allocation modes to Combination A (Mode 2 NR SL with Mode 4 LTE SL).
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Appendix - List of previous agreements

The topic was discussed in RAN1#112bis-e with the following agreements:
	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.

Agreement
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
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
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
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
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
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
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



The topic was discussed in RAN1#112 with the following agreements:
	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 

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

Working assumption
· 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




The topic was also discussed in RAN1#111 with the following agreements:
	Agreement
Based on the agreement in RAN1#110bis-e, the value of Tmax = 4 ms.
Agreement
For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.
· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.
· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.
· FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.



The topic was also discussed during RAN1#110e-bis with the following agreements:
	Agreement
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters, to be down-selected:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Candidate resource set SA or SB
· SL RSSI measurements
· LTE logical subframe related information
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE

Agreement
For dynamic resource pool sharing, the NR SL module uses the information shared by the LTE SL module to the NR SL module to determine the set of resources for its own transmission.
· FFS: which layer carries out the resource determination: PHY layer or MAC layer.

Agreement
For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module
· The LTE PHY SL module is provided information from the higher layer to generate a candidate resource set SA or SB. The resource set SA or SB is then shared to NR SL module.
· The NR SL module performs an intersection operation with the candidate resource set received from the LTE SL module and the candidate resource set generated by the NR SL module.
· FFS: how to handle the case where this results in an insufficient set of resources
· The intersection operation is performed in the MAC layer.
· FFS: How to handle NR V2X parameter settings that are not supported by LTE V2X, e.g., periodicities, sub-channel sizes, etc
· Note: implementation of Alt 2 should not have specification impact to LTE
· In the next meeting strive to decide between the two alternatives

Agreement
For dynamic resource pool sharing, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission.
· T is defined using 
· T≤Tmax ms, and is based on UE implementation, according to the Rel-16 NR SL timeline for in-device coexistence.
· FFS: Value of Tmax
· FFS: any discussion on the earliest information, if needed




The topic was also discussed during RAN1#110e with the following agreements: 
	Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.

Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated

Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
A. FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools
· For NR PSFCH (if configured), at least the following alternatives are studied:
A. Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
B. Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.




The topic was also discussed during RAN1#109e with the following agreements: 
	Agreement
For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

Agreement
For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions, except for the UE dropping model.
	FFS: UE dropping model

Agreement
For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
	FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).

Agreement
For evaluation of co-channel coexistence solutions in Rel-18, support the inclusion of dual module devices with NR+LTE modules using the following UE dropping models: 
	UE Dropping Model A: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is modified by doubling the time in the upper limit, resulting in max{2 meter, an exponential random variable with the average of the speed * 4sec}.
	UE Dropping Model B: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is maintained the same as current assumptions, i.e., max{2 meter, an exponential random variable with the average of the speed * 2sec}.
Companies should mention the UE dropping model and the distribution of each device type (single/dual module) used in their simulation assumptions.

Agreement
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.

Agreement
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
	For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
o	FFS details on how the NR SL module uses this information.
o	FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
	FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
	FFS: Whether/how device type B should be supported.
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