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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
The objective for co-channel coexistence for LTE sidelink and NR sidelink has been updated in RAN#97-e [1] as below:
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A.
Band 47 for LTE sidelink and band n47 for NR sidelink share the same bandwidth range (i.e. 5855 MHz ~ 5925 MHz). Thus, LTE sidelink and NR sidelink can coexist on the same spectrum, i.e. co-channel coexistence. RAN1 has concluded that the TDM-based semi-static resource pool partitioning is a solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs [2].
	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 this contribution, issues about how to support the co-channel coexistence by dynamic resource pool sharing are discussed, including potential solutions associated with higher SCS, resource allocation and PSFCH. Simulation results for dynamic resource sharing are also provided in the section 4.
2 [bookmark: _Ref111062683][bookmark: _Ref114151556]Device types and combination of resource allocation modes 
In RAN1#109-e, the following agreement on resource allocation mode combination A was made. In RAN1#110, RAN1 made a working assumption that co-channel coexistence between LTE SL and NR SL is supported for device type A.
	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).
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.


In RAN#97, it is further agreed that Type A devices are considered with high priority due to its characteristics that including both LTE sidelink and NR sidelink module. It also agreed that operating combination A (i.e. LTE SL mode 4 + NR SL mode 2) is treated with high priority considering other combinations may be not typical deployment s for co-channel co-existence. Thus, WID is updated to guide as following study in RAN1.
	(WID for NR sidelink evolution[1])
5. 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.


In addition, we give the simulation results in dynamic solution for type A device under combination A in section 4. LTE-V’s reservations are shared to its in-device NR-V module. The simulation results show that the PRR performance of LTE-V can be protected whilst with a relatively small PRR performance impact on NR-V in a shared resource pool. 
Therefore, based on the WA reached in earlier meetings and RAN guidance, there is no need to discuss other device types nor operating combinations.  
3 Dynamic resource pool sharing for co-channel coexistence
Based on the agreement in RAN1#110, dynamic resource pool sharing is agreed for a possible solution to study the feasibility [2]. 
	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.
· 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:
· 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.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.


For the dynamic resource pool sharing, some resources configured to LTE-V are dynamically used by NR-V. Since LTE-V devices are already commercially deployed in some countries/regions, such kind of resource sharing shall not impact the LTE-V performance, neither the specification of LTE-V. To study the feasibility of dynamic resource sharing, following issues should be discussed and clarified.
3.1 [bookmark: _Ref115206129]Issues due to different SCS configured for NR-V and LTE-V
Based on design of Rel-16/17, NR-V supports numerology with multiple subcarrier spacing including 15 kHz, 30 kHz, and other higher SCS. To consider dynamic resource pool sharing for co-channel coexistence, which SCS is supported by NR-V for coexistence should be further investigated. According to the agreement reached in RAN1#110, dynamic resource pool sharing is studied with constraint that NR SL resource pool is configured with 15 kHz SCS [2].
	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.
· 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
…


However, in NR sidelink, SCS is (pre-)configured per BWP and only a single BWP is supported in NR-V. More critically, 30 kHz SCS is mandatory for Rel-16/17 UEs and all legacy UEs may support only such SCS. Hence, if the Rel-18 UE needs to support both co-existing with LTE-V and meanwhile communicating with legacy Rel-16 UEs within one BWP, 30 kHz SCS should be supported by Rel-18 UEs. Otherwise, the UE that supports co-existence cannot communicate with legacy Rel-16 UE. And vice versa.
Observation 1: 30 kHz SCS is necessary for a Rel-18 UE to support both co-existing with LTE-V UEs and communicating with legacy Rel-16/Rel-17 UEs within the same SL BWP.
Furthermore, supporting higher SCS would lead to much less latency and higher date rate, which is a significant advantage of NR-V beyond LTE-V. Therefore, when NR SL coexists with LTE-V using dynamic resource pool sharing, NR SL resource pool can be configured with higher SCS in addition to 15 kHz SCS.
In co-channel co-existence, if the two RATs sharing the same resource pool have different numerologies, e.g. 15 kHz SCS for LTE-V and 30 kHz SCS of NR-V, AGC issue is caused by misaligned frame boundaries between LTE-V and NR-V. And LTE-V’s performance will be impacted by NR-V transmitted in the same subframe. As shown in Figure 1 case 2, more NR-V transmission may occur at the second half subframe of LTE-V, where the received power may exceed the maximum power threshold if the AGC result corresponding to the 1st LTE-V symbol is still applied to the reception in the second half subframe. And thus, the LTE-V data in the second half subframe cannot be decoded correctly.
 [image: ]
[bookmark: _Ref115205327]Figure 1 frame structure when NR SL BWP is configured with 15 kHz and 30k Hz SCS
A simple method for NR-V module to handle this issue is excluding all the resources overlapping with LTE-V’s reservation in time when SCS of NR-V BWP is (pre-)configured higher than 15 kHz. Thus, the transmissions from two RATs are TDMed in the same resource pool, and the above AGC issue is avoided. Details will be discussed in the subsection 3.2 for sensing and resource allocation.
Proposal 1: For NR-V and LTE-V co-channel co-existence via dynamic resource sharing,
Support 30 kHz and higher SCS in addition to 15 kHz SCS for NR-V.
To overcome the AGC issue when SCS of NR-V is higher than 15 kHz, all the resources overlapping with LTE-V’s reservation in time are excluded in resource allocation procedure at NR-V module. 
3.2 [bookmark: _Ref115205498]Sensing and resource allocation
From RAN guidance, type A device is considered with high priority [1]. Thus, sharing LTE-V’s sensing results between two modules within a type A device is a reasonable and simple way for resource allocation. In RAN1#109-e meeting [3], RAN1 has made an agreement for resource allocation in dynamic solution as following. However, details have not been clarified.
	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.
· FFS details on how the NR SL module uses this information.
· 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.



[image: ]
Figure 2 candidate resource set based on LTE-V’s reservation is reported to NR-V’s MAC layer
For the case when SL BWP is configured with 15 kHz SCS, candidate resource set of LTE-V module is delivered to the NR-V module. NR-V MAC layer can select resources from intersection of candidate resource sets obtained from NR-V module and from LTE-V module. Therefore, Rel-18 UE can avoid to select those resources which is assessed to be interfered to another LTE-V UEs. This shares some similarities in terms of handling sensing results in Rel-17 IUC, where a UE has sensing results of its own and from a coordinating UE (UE-A), and thus we can reuse such “intersection” operation performed in MAC layer in Rel-17 IUC framework on handling of sensing results from two modules in Rel-18. 
For the case when NR SL BWP is configured with SCS higher than 15 kHz, in addition to the procedure above, the NR-V module shall additionally exclude all the resources overlapping with LTE-V’s reservation in time to avoid AGC impact to LTE-V, shown as in Figure 3. 
[image: ]
[bookmark: _Ref115458402]Figure 3 exclude all the resources overlapping with LTE-V’s reservation in time
As shown in Figure 3, slot #0 and slot #1 are overlapped with subframe #0, from which an LTE-V’s reservation is detected. Then, the NR-V module shall exclude all the resources in slot #0 and slot #1 to avoid AGC impact to LTE-V. A new candidate resource set, which exclude resources overlapping in time with LTE-V’s reservation, shall be identified by the NR-V module to reflect this. Based on the analysis, the following proposal is given:
Proposal 2: For resource allocation at NR-V module in Rel-18 co-channel co-existence via dynamic resource sharing,
· In-device LTE-V module shares LTE-V candidate resource set to NR-V module.
· NR-V module obtains NR-V candidate resource set as per legacy NR-V design.
· When NR SL BWP is configured with SCS higher than 15 kHz,
· NR-V module updates the LTE-V candidate resource set by excluding resources overlapping in time with LTE-V’s reservation. 
· NR-V module MAC layer takes intersection between LTE-V candidate resource set and NR-V candidate resource set to obtain a final candidate resource set.
· NR-V module MAC layer selects resource from the final candidate resource set as per legacy design.

According to above analysis, it is important to exclude resources overlapping in time with LTE-V’s reservation to avoid AGC issue, i.e., NR-V modules needs to determine whether there is LTE-V’s reservation on a subframe.
Considering resources reserved by LTE-V with lower RSRP measurement results may still be included LTE-V’s candidate resource set as per LTE-V sensing procedure, it is necessary to clarify “how to determine whether there is LTE-V’s reservation on a subframe” to avoid ambiguity. A straightforward way to determine this is based on LTE-V’s candidate resource set. As shown in Figure 4, assume the maximum number of candidate resources in each LTE-V subframe is 4. If the number of candidate resources in a subframe is 3 (i.e., less than 4), RAN1 can assume there is LTE-V’s reservation on this subframe. 
 [image: ]
[bookmark: _Ref115211185]Figure 4 E.g., assume the max and actual num of candidate resource is 4 and 3 in a subframe, then RAN1 assumes there is LTE-V's reservation on this subframe
Proposal 3: Regarding how to determine whether there is LTE-V’s reservation on a subframe based on LTE-V candidate resource set,
· If the number of LTE-V candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE-V reservation; 
· Otherwise, this subframe has no LTE-V reservation.

Information exchange and timeline about NR SL module’s resource selection were discussed in RAN1#109 [3], and an FFS was left for further study. For information exchange issue, information such as DFN, slot index, and priority are exchanged between LTE-V module and NR-V module to support Rel-16 short-term co-existence as specified in TS 38.213[4]. 
	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.
· …
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· …

	(Copied from TS 38.213 clause 16.2.4.1[4])
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and second channels/signals using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channels/signals, and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest of the two transmissions, where  and is based on UE implementation, 


Similar with that in Rel-16, candidate resource set from in-device LTE-V module will be further exchanged in the same way. Thus, there would be no issue on the interaction between LTE-V module and NR-V module within a given processing latency.
For the timeline issue in the resource allocation of NR-V module, no additional specification is necessary in RAN1. In Rel-16, information from LTE-V are delivered to in-device NR-V module in advance of T ms, where T≤4 and is based on UE implementation [4]. The same timeline can be reused in Rel-18 and no further modification is necessary.
Proposal 4: For Rel-18 co-channel co-existence via dynamic resource sharing, 
· Rel-16 NR-V timeline for in-device coexistence is reused, i.e., information from LTE-V are delivered to in-device NR-V module in advance of T ms, where T≤4 and is based on UE implementation.
3.3 NR-V PSFCH occasion 
[image: ]
[bookmark: _Ref111227794]Figure 5 PSFCH from NR-V is not allowed in any shared resource reserved by LTE-V
The configuration of PSFCH on the resource pool shared from LTE-V would lead to impact on the LTE-V transmissions. Following the Rel-16 procedure, the PSFCH resource is configured semi-statically in a resource pool and not overlapped with any resources for NR-V PSCCH/PSSCH transmission. However, in the resource pool shared from LTE-V, the resource of PSFCH may be overlapped with a resource carrying LTE-V PSCCH/PSSCH, as shown in Figure 5. Thus, decoding reliability at both LTE-V and NR-V sides will be affected. 
In additional to resource conflict, AGC issues on LTE-V also occurs when the PSFCH is FDMed with LTE-V PSCCH/PSSCH. Too many PSFCH transmissions in the last three symbols of a subframe may invalidate the AGC of LTE-V adjusted on the first symbol of the subframe.
Observation 2: For dynamic resource sharing, resource collision issue and AGC issue may occur when LTE-V PSCCH/PSSCH and NR-V PSFCH are transmitted in the shared resource.
To resolve the above issues and allow PSFCH transmitted in shared resources, two alternatives on PSFCH are listed for studying dynamic resource pool sharing in RAN1#110 .
	Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
…
· For NR PSFCH (if configured), at least the following alternatives are studied:
· 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.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.
…



For Alt 1, a possible way is to disable the HARQ feedback in the SCI when the corresponding PSFCH is overlapped with any LTE-V’s reservation. However, it’s possible that the PSSCH Tx UE may not be able to detect some LTE-V reservations. E.g., as shown in Figure 6, the LTE-V SCIs between NR-V’s PSSCH and PSFCH can not be detected by PSSCH Tx UE. To address this, a straightforward way is that the PSFCH Tx UE does not transmit the HARQ feedback when the PSFCH is overlapped with any subframes of LTE-V’s reservation.
[image: ] 
[bookmark: _Ref115269953]Figure 6 The UE transmitting PSFCH can determine the collision more accurate
For Alt 2, one company proposed that the collision of LTE-V and NR-V PSFCH transmissions can be avoided based on introducing a new set of PSFCH periodicities and rely on RSSI ranking procedure in Rel-14 performed by LTE-V UE. However, Alt2 is still infeasible because of following reasons. 
[image: ]  
[bookmark: _Ref114163190]Figure 7 Period of PSFCH cannot be identified by LTE-V by current Rel-14 specification
Firstly, LTE-V UE cannot recognize the configuration of PSFCH periodicity, so it cannot perform exclusion periodically even it detects a resource with high RSSI. As shown in Figure 7, even if a resource, marked as R1, occupied by PSFCH with high RSSI is detected in a Rel-14 LTE-V device’s sensing window. The LTE-V device cannot derive the period of PSFCH (pre-)configured in NR-V’s resource pool. Thus, the periodically corresponding resource, marked as R2, in the selection is not identified as a reserved resource with high RSSI. Then, the LTE-V device will not exclude this resource using current Rel-14 RSSI based resource avoidance.
Secondly, resources with PSFCH may also be included in the SB after RSSI ranking. RSSI measurement results of PSFCH slot is more likely lower than other candidate resource PSCCH/PSSCH transmissions. Because PSCCH/PSSCH occupies 13 symbols, but PSFCH only occupies 2 symbols. The resource corresponding to the PSFCH may still belong to the candidate resource set of the LTE-V after RSSI ranking. If this resource is selected by LTE-V, the performance will be affected. 
Thirdly, large PSFCH period will result in higher HARQ latency of NR-V. For LTE-V device, period value ranging from 100 ms to 1000 ms can be detected in an LTE-V SCI. If the period of PSFCH is set as 100 ms (which is not supported yet), the interval between initial transmission and retransmission will be greater than 100 ms, which could beyond the PDB of NR-V. 
Observation 3: For Alt2, LTE-V cannot exclude the periodically repeating PSFCH based on the RSSI ranking procedure in Rel-14.
Proposal 5:  Support Alt1 for NR-V and LTE-V co-channel co-existence via dynamic resource sharing, 
· PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR-V.
· For the UE transmitting a PSFCH, the PSFCH is transmitted only if the PSFCH resource is not overlapped with LTE-V’s reservation in time.
4 [bookmark: _Ref115339222]Simulation results
[bookmark: _Ref520964094][bookmark: _Ref521488396]In order to check whether the presence of NR-V UEs will affect LTE-V UEs’ performance, dynamic resource sharing under different number of LTE-V and NR-V UEs are simulated. Different UE are simulated with same medium traffic density. The simulation results under periodic traffic in urban scenario are shown in the following. For simplification, we reuse the parameters of Rel-17 NR sidelink power consumption model with some necessary modifications as shown in Table 1 in Appendix A. 
In this section, the simulation results of PRR for the different number of LTE-V UEs and NR-V UEs in the shared resource pool are shown. Based on the simulation results of the following 3 cases, it can be seen that the existence of NR-V UE have no impact to LTE-V’s performance. On the contrary, the PRR performance of LTE-V is improved.
· Case 1: Only 500 LTE-V UE in the shared resource pool
· Case 2: Only 500 NR-V UE with dual-module in the shared resource pool 
· Case 3: 250 NR-V with dual-module and 250 LTE-V UE in a shared resource pool 
· The impact of coexistence on LTE-V UEs
[image: ]
[bookmark: _Ref100687469]Figure 8: LTE-V’s PRR performance in shared resource pool with periodic traffic
To begin with, simulation results of Case1 and Case 3 in Figure 8 are used to evaluate whether the presence of NR-V has impact on LTE-V’s performance. For Case 3 the NR-V UE performs sensing and resource exclusion based on reservation information from both LTE-V and NR-V via its dual-module, i.e. a NR-V UE can avoid resource reservation potentially collide with LTE-V. Re-evaluation and pre-emption checking are also performed by NR-V UE.
Compared with the case of LTE-V only, PRR performance of LTE-V is improved when co-existing with NR-V. Considering there are more available resources can be selected by a LTE-V UE in Case 3 (250 LTE-V + 250 NR-V) compared to Case 1 (500 LTE-V only) due to that a LTE-V UE can only sense those reserved by LTE-V UEs, where there are 250 UEs in total in this case down from 500 UEs in total in the baseline case. Whilst a NR-V UE still have to avoid collisions due to resource reservation from both by LTE-V and NR-V UEs, i.e. a NR-V still needs to consider 500 UEs in total when it performs sensing. It’s reasonable that the PRR performance of LTE-V is better in Case 3 at the cost of additional sensing and selection efforts by NR-V UEs.
· The impact of coexistence on NR-V UEs
[image: ]
[bookmark: _Ref100688180]Figure 9: NR-V’s PRR performance in shared resource pool with periodic traffic
In addition, we also simulate the case that there are only NR-V UEs in the resource pool (i.e. Case 2). The simulation results of Case 2 and Case 3 are compared in Figure 9. It can be observed that the PRR performance of NR-V is decreased when coexisting with LTE-V, compared with the NR-V only case. Because NR-V cannot use the resource reserved by LTE-V. 
Based on all the simulation results above, the existence of NR-V UEs in the shared resource pool can increase the average PRR of LTE-V UEs.
Observation 4: Based on simulation results, with LTE-V sensing and resource selection information shared via in-device modules to its NR-V for a Type-A UE, the PRR performance of LTE-V can be protected whilst with a relatively small PRR performance impact for NR-V in a shared resource pool.

5 Conclusions 
In this contribution, we discuss the co-channel coexistence issues between LTE sidelink and NR sidelink in Rel-18 sidelink evolution. For dynamic resource pool sharing, behavior and performance of LTE-V should not be impacted. We discussed the solutions for higher SCS, resource allocation, and PSFCH transmission. Observations and proposals are shown as following: 
Observation 1: 30 kHz SCS is necessary for a Rel-18 UE to support both co-existing with LTE-V UEs and communicating with legacy Rel-16/Rel-17 UEs within the same SL BWP.
Observation 2: For dynamic resource sharing, resource collision issue and AGC issue may occur when LTE-V PSCCH/PSSCH and NR-V PSFCH are transmitted in the shared resource.
Observation 3: For Alt2, LTE-V cannot exclude the periodically repeating PSFCH based on the RSSI ranking procedure in Rel-14.
Observation 4: Based on simulation results, with LTE-V sensing and resource selection information shared via in-device modules to its NR-V for a Type-A UE, the PRR performance of LTE-V can be protected whilst with a relatively small PRR performance impact for NR-V in a shared resource pool.
[bookmark: _GoBack]
Proposal 1: For NR-V and LTE-V co-channel co-existence via dynamic resource sharing,
Support 30 kHz and higher SCS in addition to 15 kHz SCS for NR-V.
To overcome the AGC issue when SCS of NR-V is higher than 15 kHz, all the resources overlapping with LTE-V’s reservation in time are excluded in resource allocation procedure at NR-V module. 
Proposal 2: For resource allocation at NR-V module in Rel-18 co-channel co-existence via dynamic resource sharing,
· In-device LTE-V module shares LTE-V candidate resource set to NR-V module.
· NR-V module obtains NR-V candidate resource set as per legacy NR-V design.
· When NR SL BWP is configured with SCS higher than 15 kHz,
· NR-V module updates the LTE-V candidate resource set by excluding resources overlapping in time with LTE-V’s reservation. 
· NR-V module MAC layer takes intersection between LTE-V candidate resource set and NR-V candidate resource set to obtain a final candidate resource set.
· NR-V module MAC layer selects resource from the final candidate resource set as per legacy design.
Proposal 3: Regarding how to determine whether there is LTE-V’s reservation on a subframe based on LTE-V candidate resource set,
· If the number of LTE-V candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE-V reservation; 
· Otherwise, this subframe has no LTE-V reservation.
Proposal 4: For Rel-18 co-channel co-existence via dynamic resource sharing, 
· Rel-16 NR-V timeline for in-device coexistence is reused, i.e., information from LTE-V are delivered to in-device NR-V module in advance of T ms, where T≤4 and is based on UE implementation.
Proposal 5:  Support Alt1 for NR-V and LTE-V co-channel co-existence via dynamic resource sharing, 
· PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR-V.
· For the UE transmitting a PSFCH, the PSFCH is transmitted only if the PSFCH resource is not overlapped with LTE-V’s reservation in time.
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Appendix A: Evaluation Assumptions
[bookmark: _Ref100764077]Table 1: Basic simulation assumptions for NR-V and LTE-V co-channel coexistence
	Parameter
	Assumption

	Frequency
	6 GHz

	Simulation bandwidth
	40 MHz

	RP configuration
	One RP, where 5 sub-CHs are configured, each consists of 10 PRBs. One PSSCH consists of 2 sub-CHs

	Resource allocation
	Full-sensing mode 2
For dynamic solution, assuming Rel-18 UE select resource based on the reservation information from both LTE-V and NR-V.

	Synchronization
	Ideal time frequency synchronization

	Link & cast type
	Direct vehicle-to-vehicle link, unicast; Interference is considered among V2V links.

	Antenna model
	TR 37.885 Option 1

	Deployment and UE drop
	Urban-A as defined in TR 37.885 for 500 V-UEs.

	Traffic model
	For both LTE-V and NR-V:
For periodic traffic:
Low traffic intensity
· Inter-packet arrival time: 100 ms
· Packet size: Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE
· Latency requirement: 100 ms
Medium traffic intensity
· Inter-packet arrival time: 50 ms
· Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
· Latency requirement: 50 ms

For aperiodic traffic:
Low traffic intensity
· Inter-packet arrival time: 100 ms + an exponential random variable with the mean of 100 ms
· Packet size: Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE
· Latency requirement: 100 ms
Medium traffic intensity
· Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms
· Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
· Latency requirement: 50 ms

	Retransmission
	Blind-retransmission

	Synchronization
	Ideal time frequency synchronization

	Link & cast type
	Direct vehicle-to-vehicle link, unicast; Interference is considered among V2V links.

	Antenna model
	TR 37.885 Option 1
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