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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 SL UEs and NR SL 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 SL UEs and NR SL 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 the solutions for resource allocation Alt 1 and Alt 2 and resource allocation procedure to support higher SCS. Solutions for PSFCH transmission Alt 1 and Alt 2 are also analyzed. Simulation results are provided in the corresponding sections.
2 [bookmark: _Ref111062683][bookmark: _Ref114151556]Device types and combination of resource allocation modes 
In RAN1#109-e, the following agreement was made to study resource allocation mode combination A, and 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 as following to guide RAN1 study.
	(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 3.2. LTE SL’s reservations are shared to its in-device NR SL module. The simulation results show that the PRR performance of LTE SL can be protected whilst with a relatively small PRR performance impact on NR SL 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
As the guidance form updated WID, following issues about dynamic resource pool sharing in Section 3.2~3.4 should be discussed and clarified. More importantly, a general principle described in Section 3.1 shall be obeyed for the study.
3.1 [bookmark: _Ref117710472]Overall design principle
For the dynamic resource pool sharing, some resources configured to LTE SL are dynamically used by NR SL on the co-existence band (i.e. ITS band), where LTE SL devices are already commercially deployed in some countries/regions. Dynamic sharing with NR SL shall not impact the LTE SL performance. Because one of the main traffic of LTE SL is safety-related information. If these resources, carrying safety related messages, are interfered by NR SL devices, traffic accidents may happen and endanger human’s life.
Proposal 1: RAN1 studies how to specify dynamic resource pool sharing subject to the principle that LTE SL’s performance is not impacted by NR SL.
3.2 [bookmark: _Ref115205498]Sensing and resource allocation
[bookmark: _Ref117710698]From RAN guidance, type A device is considered with high priority [1]. Thus, sharing LTE SL’s sensing results to NR SL module within a type A device for NR SL resource allocation is a reasonable and simple way to realize dynamic resource pool sharing between them. In RAN1#110bis-e meeting [3], RAN1 has made an agreement for resource allocation in dynamic solution as following. Two alternatives are identified for further study as follows:
	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


In this section, Alt1 (sharing sensing information in PHY) and Alt2 (reporting candidate resource set to MAC) are discussed with simulation provided:
3.2.1 Alt 2 (LTE SL module reporting candidate resource set to MAC)
3.2.1.1 [bookmark: _Ref117883357]How information can be shared
An essential issue of Alt2 (reporting candidate resource set to MAC) is how LTE SL PHY is triggered and how candidate resource set SB is delivered to NR SL MAC. According to TS 36.213 below, LTE SL PHY is requested by higher layer to perform resource exclusion and determine the candidate resource set, i.e. SB, which is then reported to higher layer: 
	(copied from TS 36.213)
14.1.1.6	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4 and in sensing measurement in sidelink transmission mode 3



In sidelink transmission mode 4, when requested by higher layers in subframe n for a carrier, the UE shall determine the set of resources to be reported to higher layers for PSSCH transmission according to the steps described in this Clause. Parameters  the number of sub-channels to be used for the PSSCH transmission in a subframe,  the resource reservation interval, and  the priority to be transmitted in the associated SCI format 1 by the UE are all provided by higher layers (described in [8]).
…

The UE shall report set  to higher layers.


However, considering Type A devices with two modules inside, such request information could be also delivered from NR SL MAC layer by allowing an internal interface between MAC of NR SL module and PHY of LTE SL module, which is illustrated in Figure 1. It is noted that such the internal interface is implemented by the UE and does not have specification impact.
[image: ]
[bookmark: _Ref117946722]Figure 1: Internal interface (NR MAC and LTE PHY) allowing information sharing between LTE SL module and NR SL module
Observation 1: For Alt2 (reporting candidate resource set to MAC), resource allocation trigger information and candidate resource set are shared between LTE SL physical layer and NR SL MAC layer via an internal interface. The internal interface is implemented by the UE and does not have specification impact on LTE SL.
Similar cross-RAT inter-operation is already allowed in Rel-16 on support of NR Uu controlling LTE sidelink, where gNB can provide sidelink configured grants to an LTE SL UE, which can be activated by DCI format 3_1 for mode 1 resource allocation. There are no specification changes for LTE SL, where from perspective of LTE SL specification, it does not distinguish whether the sidelink grants are provided from NR gNB or LTE eNB for mode 3 operation. See relevant agreement as follows:
	Agreements:
· RRC-based activation/deactivation is not supported
· DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
· The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V
· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V
· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs
· X>0. FFS value(s) of X, and if one or multiple values of X are possible


For this cross-RAT scheduling feature, there is no specification changes for LTE SL MAC and PHY, where a SL UE performs SL mode 3 SPS transmissions, regardless of such sidelink grants are provided from NR gNB or LTE eNB. See relevant specs as follows:
	(copied from TS36.321)
5.14.1.1	SL Grant reception and SCI transmission
In order to transmit on the SL-SCH the MAC entity must have at least one sidelink grant.
Sidelink grants are selected as follows for sidelink communication:
<other parts are omitted>
-	else, if the MAC entity is configured by upper layers to receive multiple sidelink grants dynamically on the PDCCH and more data is available in STCH than can be transmitted in the current SC period, the MAC entity shall for each received sidelink grant:
-	using the received sidelink grant determine the set of subframes in which transmission of SCI and transmission of first transport block occur according to clause 14.2.1 of TS 36.213 [2];
-	consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was received, overwriting a previously configured sidelink grant received in the same subframe number but in a different radio frame as this configured sidelink grant occurring in the same SC period, if available;

	(copied from TS36.213)
For sidelink transmission mode 3,
<other parts are omitted>
-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-SPS-V-RNTI , the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field.
<other parts are omitted>

	[bookmark: _Toc90452518][bookmark: _Toc51595723][bookmark: _Toc44619985][bookmark: _Toc35531647][bookmark: _Toc29388772][bookmark: _Toc29387743][bookmark: _Toc20409202][bookmark: _Toc10818792](copied from TS36.212)
5.3.3.1.9A	Format 5A
DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the scheduling of PSSCH.
The following information is transmitted by means of the DCI format 5A:
-	Carrier indicator –3 bits. This field is present according to the definitions in [3].
-	Lowest index of the subchannel allocation to the initial transmission - [image: ] bits as defined in clause 14.1.1.4C of [3].
-	SCI format 1 fields according to 5.4.3.1.2:
-	Frequency resource location of initial transmission and retransmission.
-	Time gap between initial transmission and retransmission.
-	SL index – 2 bits as defined in clause 14.2.1 of [3] (this field is present only for cases with TDD operation with uplink-downlink configuration 0-6).
When the format 5A CRC is scrambled with SL-SPS-V-RNTI, the following fields are present:
-	SL SPS configuration index – 3 bits as defined in clause 14.2.1 of [3].
-	Activation/release indication – 1 bit, where value 0 indicates release and value 1 indicates activation.

	(copied from TS36.331)
SPS-ConfigSL-r14 ::=	SEQUENCE {
	sps-ConfigIndex-r14				SPS-ConfigIndex-r14,
	semiPersistSchedIntervalSL-r14	ENUMERATED {
										sf20, sf50, sf100, sf200, sf300, sf400,
										sf500, sf600, sf700, sf800, sf900, sf1000,
										spare4, spare3, spare2, spare1}
}

sps-ConfigIndex
Indicates the index of one of multiple SL/UL SPS configurations.



On the NR specification part, a new NR DCI, DCI format 3_1 is introduced for scheduling of LTE PSCCH and LTE PSSCH, where SPS index, same as defined in TS 36.212 is provided, see TS 38.212.
	(copied from TS38.212)
[bookmark: _Toc114127241][bookmark: _Toc51852460][bookmark: _Toc45209286][bookmark: _Toc36046369][bookmark: _Toc36046223][bookmark: _Toc36045963][bookmark: _Toc29327773][bookmark: _Toc29326623]7.3.1.4.2	Format 3_1
DCI format 3_1 is used for scheduling of LTE PSCCH and LTE PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_1 with CRC scrambled by SL Semi-Persistent Scheduling V-RNTI:
-	Timing offset – 3 bits determined by higher layer parameter sl-TimeOffsetEUTRA-List, as defined in clause 16.6 of [5, TS 38.213] 
-	Carrier indicator –3 bits as defined in 5.3.3.1.9A of [11, TS 36.212].
-	Lowest index of the subchannel allocation to the initial transmission - [image: ] bits as defined in 5.3.3.1.9A of [11, TS 36.212].
-	Frequency resource location of initial transmission and retransmission, as defined in 5.3.3.1.9A of [11, TS 36.212]
-	Time gap between initial transmission and retransmission, as defined in 5.3.3.1.9A of [11, TS 36.212]
-	SL index – 2 bits as defined in 5.3.3.1.9A of [11, TS 36.212]
-	SL SPS configuration index – 3 bits as defined in clause 5.3.3.1.9A of [11, TS 36.212].
-	Activation/release indication – 1 bit as defined in clause 5.3.3.1.9A of [11, TS 36.212].
If the UE is configured to monitor DCI format 3_0 and the number of information bits in DCI format 3_1 is less than the payload of DCI format 3_0, zeros shall be appended to DCI format 3_1 until the payload size equals that of DCI format 3_0.


This operation allows LTE SL UE to obtain SPS grant (activated by DCI) provided by NR and to perform SL transmission using LTE SL module which is implemented based on LTE SL specifications without any changes. The above operation can be illustrated in Figure 2.
[image: ]
[bookmark: _Ref117954176]Figure 2: In Rel-16 cross-RAT scheduling for LTE SL mode 3, an LTE SL UE can be provided a grant from both LTE and NR RRC without LTE SL specification changes
Observation 2: In Rel-16 gNB scheduling for LTE SL mode 3, SL grant is provided by upper layer from both NR-Uu and LTE-Uu without specification changes in LTE SL. 
Observation 3: In Rel-18 SL, mechanism in Rel-16 gNB scheduling for LTE SL mode 3 is reused in Alt2 (reporting candidate resource set to MAC). LTE SL resource exclusion procedure in physical layer is triggered by an upper layer of either LTE SL or NR SL without any specification changes in LTE SL. 
3.2.1.2 Details in Alt 2
In the agreement from RAN1 #110bis-e, either candidate resource sets SA or SB is shared by the LTE SL module in Alt 2. Based on the LTE SL spec in clause 14.1.1.6 of TS 36.213, candidate resource set SB is generated in PHY layer and finally reported to the higher layer (in this case NR SL MAC layer). Thus, to avoid potential spec changes on LTE SL, the candidate resource SB should be shared by the LTE SL module.
Proposal 2: For the Alt 2 (reporting candidate resource set to MAC) agreed in RAN1 #110bis-e, candidate resource set SB should be shared by the LTE SL module.
After the candidate resource set SB is generated, which is then provided to NR SL MAC layer via its internal interface, NR SL MAC layer can select resources from intersection of candidate resource sets obtained from NR SL module and from LTE SL module. Therefore, Rel-18 UE can avoid to select those resources which is assessed to be interfered to both NR and LTE SL UEs. This design shares some similarities in terms of handling sensing results in Rel-17 inter-UE coordination (IUC), where a UE (UE-B) has sensing results of its own and from a coordinating UE (UE-A). With this, such “intersection” operation performed in MAC layer in Rel-17 IUC framework can be reused in Rel-18 coexistence. 
There are a few FFS points, such as insufficient resources and parameter settings for Alt2 as discussed in RAN1#110bis-e [6].
For insufficient resources issue, it can be resolved by restoring the candidate resources similar with that in Rel-17. For inter-UE coordination in Rel-17, the MAC layer of UE B takes intersection between preferred resources set and its own candidate resource set. For the case of insufficient resource, UE-B randomly selects more resources from its own candidate resource set. In co-channel coexistence, NR SL can randomly select additional resources from the LTE SL’s candidate resource set, since these resources in LTE SL’s candidate resource set will not overlap with transmissions from other LTE SL devices.
Proposal 3: For Alt 2 (reporting candidate resource set to MAC), NR SL MAC layer randomly selects resources from the LTE SL’s candidate resource set SB, if there is insufficient resource after intersection. 
For resource pool parameters, there is no impact for sensing when sub-channel size of NR SL and LTE SL resource pools are not aligned. For sub-channel size misalignment, the PRBs location of LTE SL candidate resources is considered when the intersection is performed. Only these NR SL candidate resources of which all PRBs are included by the LTE SL candidate resources would be used for NR SL transmission. For example, in Figure 3, R1 and R2 are included in LTE SL’s candidate resource set SB, where R1 and R2 consist of PRB #1 to #10 and PRB #11 to #20 separately. NR SL’s candidate resource set includes R3 and R4 which occupies PRB #1 to #15 and PRB #16 to #30 respectively. In this case, R3 is regarded as intersection of the two candidate resource sets but R4 is not.
[image: ]
[bookmark: _Ref118382258]Figure 3: the PRBs location of LTE SL candidate resources is considered when the intersection is performed
For resource selection period Prsvp_Tx of NR SL, the simplest direction is to ensure the same set of period list are (pre-)configured for the LTE SL resource pool and NR SL resource pool. Similar with that in Rel-16, if NR SL UE uses any period that does not belong to the period list (pre-)configured in LTE SL resource pool, it can select to transmit in other NR SL resource pools.
Observation 4: For Alt 2 (reporting candidate resource set to MAC), given that LTE SL’s resource pool is shared to NR SL UEs, a reasonable implementation is that period list of NR SL resource pool should be aligned with that of LTE SL.

3.2.1.3 Simulation results of Alt 2
In order to check whether the presence of NR SL UEs will affect LTE SL UEs’ performance, dynamic resource sharing under different number of LTE SL and NR SL UEs are simulated. Different UE are simulated with the same medium traffic density. The simulation results under periodic traffic in urban scenario are shown in 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 subsection, the simulation results of PRR for the different number of LTE SL UEs and NR SL 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 SL UE has no impact to LTE SL’s performance. On the contrary, the PRR performance of LTE SL is improved.
· Case 1: Only 500 LTE SL UE in the shared resource pool
· Case 2: Only 500 NR SL UE with dual-module in the shared resource pool 
· Case 3: 250 NR SL with dual-module and 250 LTE SL UE in a shared resource pool 
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(a)                                                                                   (b)
[bookmark: _Ref117882900]Figure 4: LTE SL’s and NR SL’s PRR performance with periodic traffic in Alt 2: (a) LTE SL’s PRR performance; (b) NR SL’s PRR performance
Simulation results of Case1 and Case 3 in Figure 4 (a) are used to evaluate whether the presence of NR SL has impact on LTE SL’s performance. For Case 3 the NR SL UE performs sensing and resource exclusion based on reservation information from both LTE SL and NR SL via its dual-module, i.e. a NR SL UE can avoid resources reservation potentially collide with LTE SL. Re-evaluation and pre-emption checking are also performed by NR SL UE.
Compared with the case of LTE SL only, PRR performance of LTE SL is improved when co-existing with NR SL. In case 3, both number of LTE SL UEs and number of LTE SL’s reserved resources are decreased in half. Thus, there are more available resources can be selected by LTE SL UE in Case 3 (250 LTE SL + 250 NR SL) compared to Case 1 (500 LTE SL only).  Whilst a NR SL UE still have to avoid collisions due to resource reservation from both by LTE SL and NR SL UEs, i.e. a NR SL still needs to consider 500 UEs in total when it performs sensing. It’s reasonable that the PRR performance of LTE SL is better in Case 3 at the cost of additional sensing and selection efforts by NR SL UEs.
In addition, we also simulate the case that there are only NR SL UEs in the resource pool (i.e. Case 2). The simulation results of Case 2 and Case 3 are compared in Figure 4 (b). It can be observed that the PRR performance of NR SL is decreased when coexisting with LTE SL, compared with the NR SL only case. Because NR SL cannot use the resources reserved by LTE SL. 
Based on all the simulation results above for resource allocation Alt2, the existence of NR SL UEs in the shared resource pool can increase the average PRR of LTE SL UEs. Because NR SL will avoid to use the resources reserved by LTE SL.
Observation 5: Based on simulation results for Alt2 (sharing candidate resource set), the PRR performance of LTE SL can be protected whilst with a relatively small PRR performance impact for NR SL in a shared resource pool.
3.2.2 [bookmark: _Ref117884490]Alt 1 (LTE SL module sharing sensing information in PHY)
3.2.2.1 How information can be shared
Alt1 (sharing sensing information in PHY) is another alternative discussed for NR SL’s resource allocation [4]. 
	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: …
· In the next meeting strive to decide between the two alternatives


For Alt1, as show in Figure 5, an internal interface is needed between LTE SL PHY and NR SL PHY, so that NR SL PHY can obtain information from LTE PHY and determine candidate resource set SB. 
[image: ] 
[bookmark: _Ref118393657]Figure 5: The internal interface between NR SL module and LTE SL module for Alt1 (sharing sensing information in PHY) 
3.2.2.2 Details in Alt 1
Details of Alt1 are not clearly discussed in last meeting. 
[bookmark: _GoBack]The first issue is how to identify the set of resources to be excluded. As analyzed in section 3.1, no impact on LTE SL needs to be ensured even if Alt1 is adopted by RAN1. To avoid impact on LTE SL, the most reliable manner is that the NR SL performs resource allocation procedure according to TS 36.213 clause 14.1.1.6 to generate a candidate resource set SB. 
The second issue is how to exclude these identified resources. Resources out of LTE SL’s candidate resource set SB are reserved by other LTE SL devices in the resource pool. NR SL cannot use these resources, otherwise the resource conflict will decrease the performance of LTE SL. A simple direction is that NR SL PHY excludes resources not belonging to LTE SL’s candidate resource set SB from its own candidate resource set. Similar with that in Alt2, in case of insufficient resource, NR SL can randomly select from the generated candidate resource set SB. Because these resources in the candidate resource set SB will not overlap with transmissions from other LTE SL devices.
3.2.2.3 Simulation results of Alt1
We also provide simulation for resource allocation Alt1 analyzed in subsection 3.2.2. Same simulation assumption as for Alt 2 is applied. Similar simulation results are observed from Figure 6, where LTE SL performance is guaranteed when NR SL shared the same resource pool. And at same time, NR SL performance is decreased a little bit, which can be neglected.
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(a)                                                                                   (b)
[bookmark: _Ref117884651]Figure 6: LTE SL’s and NR SL’s PRR performance with periodic traffic in resource allocation Alt 1: (a) LTE SL’s PRR performance; (b) NR SL’s PRR performance 

3.2.3 Summary on Alt 1 and Alt 2
Given our evaluation on both alternatives have similar performance, either alternative is able to achieve dynamic resource sharing between NR SL and LTE SL. In both alternatives, already deployed LTE SL performance is not degraded with a minimal NR SL performance impact. However, the Alt 1 requires both specification changes in RAN1 and RAN2, particular for the complicated physical procedure modification. As a result, we prefer to support Alt 2 to reduce unnecessary specification workload considering the heavy scope in Rel-18 WI.
Proposal 4: Support Alt 2 with reporting candidate resource set SB to MAC only over Alt 1 (sharing sensing information in PHY) for dynamic resource pool sharing, considering similar PRR performance but potentially large specification work on Alt 1. 
Proposal 5: For co-channel co-existence by dynamic resource sharing, if Alt 1 (sharing sensing information in PHY) is supported by RAN1, 
· NR SL identifies LTE SL’s candidate resource set SB according to TS 36.213 clause 14.1.1.6 based on information shared from the LTE SL module.
· Note: the exchange of information between LTE SL module and NR SL module is up to UE implementation, i.e., not specified.
· NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.
· For the case of insufficient resource after exclusion, NR SL module randomly selects resources from the generated LTE SL’s candidate resource set SB. 
3.2.4 Timing-related issue
Information exchange and timeline about NR SL module’s resource selection were discussed in RAN1#110bis-e [4], and an FFS was left for further study. For information exchange issue, information such as DFN, slot index, and priority are exchanged between LTE SL module and NR SL module to support Rel-16 short-term co-existence as specified in TS 38.213[5]. 
	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.

	(Copied from TS 38.213 clause 16.2.4.1[5])
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 SL module will be further exchanged in the same way. In Rel-16, information from LTE SL are delivered to in-device NR SL module in advance of T ms, where T≤4 and is based on UE implementation [5]. The same timeline can be reused in Rel-18 and no further modification is necessary.
Proposal 6: Regarding value of Tmax in RAN1#110bis-e agreement, support Tmax=4.
3.3 Support 30 kHz and higher SCS for NR SL BWP
3.3.1 Solution to support to support 30 kHz and higher SCS for NR SL BWP
Based on design of Rel-16/17, NR SL 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 SL 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]. However, whether to support higher SCS should be further studied.
	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
…



In NR sidelink, a single BWP is supported and only one SCS is (pre-)configured on the SL BWP. Considering 30 kHz SCS is mandatory for Rel-16/17 UEs and legacy UEs may support only such SCS, 30 kHz SCS shall be supported in Rel-18 coexistence because of following reasons:
· Firstly, if the Rel-18 UE needs to support both co-existing with LTE SL and meanwhile communicating with legacy Rel-16 UEs within the SL BWP, 30 kHz SCS should be supported by Rel-18 UEs. Otherwise, the UE that supports co-existence feature cannot communicate with legacy Rel-16 UE. And vice versa. 
· Secondly, if only 15 kHz SCS is (pre-)configured for NR SL BWP, Rel-16 NR SL UEs that supports only 30kHz cannot operate on ITS band. Because, only a single BWP shall be (pre-)configured for sidelink transmission in ITS band.
Noted, BWP is specified in NR SL instead of LTE SL. Even if the SCSs of LTE SL and NR SL are different, it does not mean that two SCSs are configured in one BWP.
Observation 6: 30 kHz SCS is necessary for co-channel co-existence in Rel-18 because of following reasons:
· Legacy Rel-16 NR SL UEs that supports only 30 kHz cannot operate on ITS band, if 15 kHz SCS is (pre-)configured for NR SL BWP,
· For Rel-18 UE which support both co-existing with LTE SL UEs and communicating with legacy Rel-16/Rel-17 UEs, only one SCS is allowed in a NR SL BWP.
Proposal 7: For NR SL and LTE SL co-channel co-existence via dynamic resource sharing, support 30 kHz and higher SCS in addition to 15 kHz SCS for NR SL.
In co-channel co-existence, if the two RATs sharing the same resource pool have different numerologies, e.g. 15 kHz SCS for LTE SL and 30 kHz SCS of NR SL, AGC issue is caused by misaligned frame boundaries between LTE SL and NR SL. And LTE SL’s performance will be impacted by NR SL transmitted in the same subframe. As shown in Figure 7, if more NR SL transmissions occur at the second half subframe of LTE SL, the received power may exceed the maximum power threshold if the AGC result corresponding to the 1st LTE SL symbol is still applied to the reception in the second half subframe. As a result, the LTE SL data in the second half subframe cannot be decoded correctly.
[image: ]
[bookmark: _Ref117884987]Figure 7: frame structure when NR SL BWP is configured with 30k Hz SCS
To overcome the AGC issue by resource allocation at NR SL side. RAN1 discussed several candidate solutions to resolve the AGC issue [6].
	Proposal 1-5 (V) (copied from FLS R1-2210298):
· For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs if higher SCSs are supported:
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
· Option 2: NR SL UE transmits LTE SCIs (SCI format 0 or 1), indicating resources reserved by NR SL transmissions, informing the LTE SL UEs about the resource reservations used by NR SL UEs.
· Option 3: NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions.
· Other options are not precluded, including combination of more than one option.


 For option1, multi-consecutive slots resource is regarded as a candidate resource for NR SL. However, it will cause a significant impact on current specification. Such as how to deal with multi-consecutive slots resource selection, and how to deal with HARQ for the first resource within the multi-consecutive slots. Given the current time constraints, option1 is not preferable to be implemented. 
Observation 7: Option 1 as below for resource allocation will cause a significant impact on current specification and is not feasible to implement.
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
Option 3 is also supported by companies, and it is a simple direction to resolve the AGC issue due to different SCS. As shown in  Figure 8, slot #0 and slot #1 are overlapped with subframe #0, from which an LTE SL’s reservation is detected. Then, the NR SL module excludes all the resources which cause AGC issue to LTE SL within subframe #0. A new candidate resource set, which exclude the resources overlapping in time with LTE SL’s reservation, shall be identified by the NR SL module to reflect this. 
[image: ]   
[bookmark: _Ref118471318]Figure 8: exclude all the resources overlapping with LTE SL’s reservation in time
Proposal 8: For dynamic resource pool sharing, slots that cause AGC issue in LTE SL UEs are excluded by Option3 as below. 
· Option3: NR SL module updates the LTE SL candidate resource set by excluding resources overlapping in time with LTE SL’s reservation.
According to above analysis, it is important to for NR SL modules to determine whether there is LTE SL’s reservation on a subframe. Considering resources reserved by LTE SL with lower RSRP measurement results may still be included LTE SL’s candidate resource set as per LTE SL sensing procedure, it is necessary to clarify “how to determine whether there is LTE SL’s reservation on a subframe” to avoid ambiguity. For resource allocation Alt2, a straightforward way is to determine by the maximum number of candidate resources in each LTE SL subframe. As shown in Figure 9, assume the maximum number of candidate resources in each LTE SL 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 SL’s reservation on this subframe. 
 [image: ]
[bookmark: _Ref117885584]Figure 9: Example to determine whether there is LTE SL’s reservation on a subframe 
Proposal 9: Regarding how to determine whether there is LTE SL’s reservation on a subframe based on LTE SL candidate resource set SB,
· If the number of LTE SL candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE SL reservation; 
· Otherwise, this subframe has no LTE SL reservation.

3.3.2 Simulation result for excluding resources overlapping in time with LTE SL’s reservation 
In order to evaluate the impact on the performance of LTE SL UEs and NR SL UEs when NR SL UEs exclude slots that overlap with LTE SL transmission, i.e., Option 3, we give simulation result as following. LTE SL is configured with 15 kHz SCS, and NR SL BWP is configured with 30 kHz SCS. Different UEs are simulated with the same medium traffic density. And more simulation parameters are given in Table 1 in Appendix A. 
Different proportions of NR SL UE number are also considered. We give the simulation results of the following 4 cases. In both case 3 and case4, it can be seen that there is not large degradation in NR SL.
· Case 1: Only 500 LTE SL UE in the shared resource pool
· Case 2: Only 500 NR SL UE in the shared resource pool 
· Case 3: 250 NR SL UEs and 250 LTE SL UEs in a shared resource pool 
· Case 4: 200 NR SL UEs and 300 LTE SL UEs in a shared resource pool 
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(a)                                                                                   (b)
[bookmark: _Ref118472991]Figure 10: LTE SL’s and NR SL’s PRR performance with periodic traffic in option3: (a) LTE SL’s PRR performance; (b) NR SL’s PRR performance
For the Case 3 and Case 4, the NR SL UE with dual-modules can perform sensing and then exclude the slots overlapping with LTE SL transmission. Re-evaluation and pre-emption are also performed by NR SL UE.
By comparing Case 1 and Case3 shown in Figure 10(a), the performance of LTE SL UE is improved. Since slots overlapping with LTE SL transmission are excluded by NR SL UE, there are more resources available to LTE SL. From the simulation results in Case 3 and Case 4, it can be observed that with the number of LTE SL UEs decreasing, the improvement of the LTE SL UE’s PRR will be larger.
Correspondingly, Case 2 and Case 3 in Figure 10(b) show degradation of PRR of NR SL when coexisting with LTE SL. Because NR SL UE needs to exclude slots where being reserved by LTE SL UE. The larger number of NR SL UEs are dropped, the smaller degradation of the NR SL UE’s PRR is shown.
Observation 8: Based on simulation results for option3, the PRR performance of LTE SL is increased with a relatively small PRR performance impact for NR SL in shared resource pool.
· As the portion of NR SL UEs in the shared resource pool increases, NR SL’s PRR performance is degraded in an acceptable level.

3.4 NR SL PSFCH occasion 
[image: ]
[bookmark: _Ref111227794]Figure 11: PSFCH from NR SL is not allowed in any shared resource reserved by LTE SL
The configuration of PSFCH on the shared resource pool would lead to impact on the LTE SL 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 SL PSCCH/PSSCH transmission. However, in the resource pool shared from LTE SL, the resource of PSFCH may be overlapped with a resource carrying LTE SL PSCCH/PSSCH, as shown in Figure 11. Thus, decoding reliability at both LTE SL and NR SL sides will be affected. 
In additional to resource conflict, AGC issues on LTE SL also occurs when the PSFCH is FDMed with LTE SL PSCCH/PSSCH. Too many PSFCH transmissions in the last three symbols of a subframe may invalidate the AGC of LTE SL adjusted on the first symbol of the subframe.
Observation 9: For dynamic resource sharing, resource collision issue and AGC issue may occur when LTE SL PSCCH/PSSCH and NR SL PSFCH are transmitted in the shared resource.
To resolve the above issues and allow PSFCH transmission in shared resources, two alternatives on PSFCH are listed for studying dynamic resource pool sharing in RAN1#110, i.e. Alt1: avoid PSFCH transmission and Alt2: periodically repeating PSFCH set.
	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.
…

	Proposal 1-1 (V) (copied from FLS R1-2210298):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
· FFS: NR SL UEs use a periodically repeating set of PSFCH slots (Alt 2).
· Within these periodically repeating slots, the NR SL UE may be optionally (pre-)configured with the following options:
· The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· The PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· Both.
· Determine details including 
· Periodicity of the basic set of PSFCH slots and the location (in time) of PSFCH slots within the basic set.
· FFS: whether/how to handle the case where the RX UE has a PSCCH/PSSCH transmission in the same time slot as a PSFCH transmission, in the overlapping slot with an LTE SL transmission.




For PSFCH transmission Alt 1, it can be performed by PSSCH TX UE and RX UE side. Considering the location and channel status of PSSCH TX UE and RX UE may be different, both sides can be used to avoid resource collision with LTE SL.
For the UE transmitting PSSCH, a possible way is to avoid selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain. However, it’s possible that the PSSCH Tx UE may not be able to detect some LTE SL reservations. E.g., as shown in Figure 12, the LTE SL SCIs between NR SL’s PSSCH and PSFCH cannot 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 SL’s reservation. The PSFCH resource is regarded as overlapped with LTE SL’s reservation if the number of candidate resource in this subframe is less than the maximum number of candidate resources.
[image: ] 
[bookmark: _Ref115269953]Figure 12: The UE transmitting PSFCH can determine the collision more accurate

For PSFCH transmission Alt 2, one company proposed that the collision of LTE SL and NR SL PSFCH transmissions can be avoided based on introducing a new set of PSFCH periodicities. From our understanding, following two main steps are necessary in PSFCH transmission Alt 2.  
· Step 1: (pre-)configure a Tx set for NR SL transmission including a new set of PSFCH periodicities.
· Step 2: LTE SL excludes NR SL’s resources in Tx set by RSSI ranking procedure in Rel-14.
However, it is still infeasible because of following reasons. 
For the step 1, NR SL’s NR SL performance cannot be ensured since insufficient resources with large interval are (pre-)configured in the Tx set. As shown in Figure 13, only 2 slots within 20 slot can be used by NR SL. It leads to very large latency impact to NR SL. Addtionally, it will be hard to support NR SL’s  traffic with PDB requirement less than 20ms.
[image: ] 
[bookmark: _Ref118388842]Figure 13: Example of a Tx set (marked as yellow) for NR SL transmission.
Observation 10: For Alt2 (periodically repeating PSFCH set), NR SL’s NR SL performance cannot be ensured since insufficient resources with large interval are (pre-)configured in the Tx set.
For the setp 2, resources with PSFCH may also be included in LTE SL’s SB after RSSI ranking.
Firstly, LTE SL cannot distinguish resource occupied by NR SL and LTE SL by RSSI ranking. As shown in Figure 14, in the resource (marked as R1) only PSFCH is transmitted. RSSI is measured as an average of the whole subframe in LTE SL. For the resource (marked as R2) with LTE SL PSSCH/PSCCH transmission or NR SL PSSCH/PSCCH transmission last 13 symbols, the RSSI measurement results is high. However, for the resource (marked as R3) that both PSCCH/PSSCH and PSFCH are transmitted in the same slot, RSSI measurement result could also be high. LTE SL cannot distinguish R2 and R3 when performing RSSI ranking.
[image: ] 
[bookmark: _Ref118398096]Figure 14: Resources with PSFCH may also be included in the SB after RSSI ranking
Secondly, the RSSI measurement results of the PSFCH only slot might not be high. Thus, LTE SL will not exclude the R1 by RSSI ranking. And then, the resource corresponding to R1 is still included in LTE SL’s candidate resource set. If LTE SL device use these resources, it will impact the performance of LTE SL.
Thirdly, LTE SL 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 15, 2 slots are (pre-)configured as Tx set for NR SL transmission. And the interval between resource R1 and resource R2 is 100 ms, which equals to LTE SL’s Prsvp_Tx. However, even if resource R1 (PSFCH only) with high RSSI is detected in a Rel-14 LTE SL device’s sensing window. The LTE SL device cannot derive the period of PSFCH (pre-)configured in NR SL’s resource pool. Thus, the periodically corresponding resource, marked as R2, in the selection window is not identified as a reserved resource with high RSSI. Then, the LTE SL device will not exclude this resource using current Rel-14 RSSI based resource avoidance.
[image: ]     
[bookmark: _Ref114163190]Figure 15: Period of PSFCH cannot be identified by LTE SL by current Rel-14 specification
Observation 11: For Alt2 (periodically repeating PSFCH set), LTE SL cannot exclude the periodically repeating PSFCH based on the RSSI ranking procedure in Rel-14.
Proposal 10:  Support Alt1 (avoid PSFCH transmission) for NR SL and LTE SL co-channel co-existence via dynamic resource sharing, 
· PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR SL.
· When HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions.

4 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 SL should not be impacted. We discussed the solutions for resource allocation Alt 1 and Alt 2, and resource allocation procedures to support higher SCS. Solutions for PSFCH transmission Alt 1 and Alt 2 are also analyzed. Observations and proposals are shown as following: 
Observation 1: For Alt2 (reporting candidate resource set to MAC), resource allocation trigger information and candidate resource set are shared between LTE SL physical layer and NR SL MAC layer via an internal interface. The internal interface is implemented by the UE and does not have specification impact on LTE SL.
Observation 2: In Rel-16 gNB scheduling for LTE SL mode 3, SL grant is provided by upper layer from both NR-Uu and LTE-Uu without specification changes in LTE SL. 
Observation 3: In Rel-18 SL, mechanism in Rel-16 gNB scheduling for LTE SL mode 3 is reused in Alt2 (reporting candidate resource set to MAC). LTE SL resource exclusion procedure in physical layer is triggered by an upper layer of either LTE SL or NR SL without any specification changes in LTE SL.
Observation 4: For Alt 2 (reporting candidate resource set to MAC), given that LTE SL’s resource pool is shared to NR SL UEs, a reasonable implementation is that period list of NR SL resource pool should be aligned with that of LTE SL.
Observation 5: Based on simulation results for Alt2 (sharing candidate resource set), the PRR performance of LTE SL can be protected whilst with a relatively small PRR performance impact for NR SL in a shared resource pool.
Observation 6: 30 kHz SCS is necessary for co-channel co-existence in Rel-18 because of following reasons:
· Legacy Rel-16 NR SL UEs that supports only 30 kHz cannot operate on ITS band, if 15 kHz SCS is (pre-)configured for NR SL BWP,
· For Rel-18 UE which support both co-existing with LTE SL UEs and communicating with legacy Rel-16/Rel-17 UEs, only one SCS is allowed in a NR SL BWP.
Observation 7: Option 1 as below for resource allocation will cause a significant impact on current specification and is not feasible to implement.
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
Observation 8: Based on simulation results for option3, the PRR performance of LTE SL is increased with a relatively small PRR performance impact for NR SL in shared resource pool.
· As the portion of NR SL UEs in the shared resource pool increases, NR SL’s PRR performance is degraded in an acceptable level.
Observation 9: For dynamic resource sharing, resource collision issue and AGC issue may occur when LTE SL PSCCH/PSSCH and NR SL PSFCH are transmitted in the shared resource.
Observation 10: For Alt2 (periodically repeating PSFCH set), NR SL’s NR SL performance cannot be ensured since insufficient resources with large interval are (pre-)configured in the Tx set.
Observation 11: For Alt2 (periodically repeating PSFCH set), LTE SL cannot exclude the periodically repeating PSFCH based on the RSSI ranking procedure in Rel-14.

Proposal 1: RAN1 studies how to specify dynamic resource pool sharing subject to the principle that LTE SL’s performance is not impacted by NR SL.
Proposal 2: For the Alt 2 (reporting candidate resource set to MAC) agreed in RAN1 #110bis-e, candidate resource set SB should be shared by the LTE SL module.
Proposal 3: For Alt 2 (reporting candidate resource set to MAC), NR SL MAC layer randomly selects resources from the LTE SL’s candidate resource set SB, if there is insufficient resource after intersection. 
Proposal 4: Support Alt 2 with reporting candidate resource set SB to MAC only over Alt 1 (sharing sensing information in PHY) for dynamic resource pool sharing, considering similar PRR performance but potentially large specification work on Alt 1. 
Proposal 5: For co-channel co-existence by dynamic resource sharing, if Alt 1 (sharing sensing information in PHY) is supported by RAN1, 
· NR SL identifies LTE SL’s candidate resource set SB according to TS 36.213 clause 14.1.1.6 based on information shared from the LTE SL module.
· Note: the exchange of information between LTE SL module and NR SL module is up to UE implementation, i.e., not specified.
· NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.
· For the case of insufficient resource after exclusion, NR SL module randomly selects resources from the generated LTE SL’s candidate resource set SB. 
Proposal 6: Regarding value of Tmax in RAN1#110bis-e agreement, support Tmax=4.
Proposal 7: For NR SL and LTE SL co-channel co-existence via dynamic resource sharing, support 30 kHz and higher SCS in addition to 15 kHz SCS for NR SL.
Proposal 8: For dynamic resource pool sharing, slots that cause AGC issue in LTE SL UEs are excluded by Option3 as below. 
· Option3: NR SL module updates the LTE SL candidate resource set by excluding resources overlapping in time with LTE SL’s reservation.
Proposal 9: Regarding how to determine whether there is LTE SL’s reservation on a subframe based on LTE SL candidate resource set SB,
· If the number of LTE SL candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE SL reservation; 
· Otherwise, this subframe has no LTE SL reservation.
Proposal 10:  Support Alt1 (avoid PSFCH transmission) for NR SL and LTE SL co-channel co-existence via dynamic resource sharing, 
· PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR SL.
· When HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions.
References
[1] [bookmark: _Ref114735528][bookmark: _Ref503170572][bookmark: _Ref501547084][bookmark: _Ref518562038]RP-221938, “WID revision: NR sidelink evolution”, OPPO, RAN#97e, September 12 – 16, 2022.
[2] [bookmark: _Ref114144827]RAN1#110 chair notes.
[3] [bookmark: _Ref109393511][bookmark: _Ref101209564]RAN1#109-e chair notes.
[4] [bookmark: _Ref117710947]RAN1#110bis-e chair notes.
[5] [bookmark: _Ref111063431]TS 38.213, “NR; Physical layer procedures for control”.
[6] [bookmark: _Ref117696960]R1- 2210298, “FL Summary EoM for AI 9.4.2 - Co-Channel Coexistence for LTE and NR Sidelink” Moderator (Fraunhofer HHI), RAN1#110bis-e, October 10th – 19th, 2022
Appendix A: Evaluation Assumptions
[bookmark: _Ref100764077]Table 1: Basic simulation assumptions for NR SL and LTE SL 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 SL and NR SL.

	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 SL and NR SL:
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
	LTE SL: 1 initial transmission + 1 blind retransmission
NR SL: 1 initial transmission + 1 HARQ-based 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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