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1. Introduction
Rel-18 NR SL evolution WI was approved with latest WID in [1] and the work in RAN4 starts from this meeting.  In this paper, the RF impacts will be discussed.
2. WID contents general analysis
The objectives of Rel-18 NR SL evolution WI [1] are reproduced as below. In general, the Rel-18 enhancements include SL CA, SL at unlicensed band, SL at FR2 licensed band, and SL coexistences. However, not all of them have impacts to either RAN4 or UE RF.
For SL CA, it is still put on hold until further check in RAN#99, so RAN4 need to wait for the outcome of RAN decisions. If approved, the impacts will be further analysed 
For SL at unlicensed band (in this paper it will be called SL-U for simplicity), it will be RAN4 impacted. Currently SL only works at licensed band like n79/n38/n14 or at ITS band n47, so when SL works at unlicensed band like n46/n96/n102, the schemes like LBT or channel occupancy time/frequency restrictions need to be considered which makes some SL requirements be different from current SL requirements.
For SL at FR2 licensed bands, it is studied only and limited to RAN1/2, so no normative RAN4 work in principle, but if some support from RAN4 is needed for example by LS then RAN4 can work on that, this is business as usual.
For SL coexistence, the work is focused on co-channel coexistence for LTE sidelink and NR sidelink. RAN4 is one of the responsible working group, so probably there will be some work in RAN4 and it will be further discussed in below sections.
Observation 1:   SL at unlicensed band and SL co-existence have potential RAN4 UE RF impacts, while SL CA is still pending RAN decision and SL at FR2 licensed band study doesn’t have RAN4 impacts.
	4.1	Objective of Core part WI 
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#99)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to FR1 licensed spectrum and ITS band in FR1.
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
2. [bookmark: _Hlk126085052]Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.
3. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Study is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible. [RAN1, RAN2]
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.
4. [bookmark: _Hlk126056770][bookmark: _Hlk126055552]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
5. UE Tx and Rx RF requirement for supporting new features introduced in this WI, sidelink frequency bands for single-carrier operation and frequency band combinations for carrier aggregation operation [RAN4]
· The exact frequency bands for both licensed and ITS-dedicated spectrum in FR1 and FR2 are to be determined based on company input during the WI.
· The exact frequency band combinations for both FR1 licensed and ITS-dedicated spectrum are to be determined based on company input during the WI.
· Frequency bands for the unlicensed spectrum in FR1 are [n46 and n96/n102] (i.e., 5GHz and 6GHz) in accordance with corresponding national regulatory requirements.
· Support of new sidelink frequency bands and band combinations should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
6. UE RRM core requirement for the new features introduced in this WI [RAN4]

Rel-18 sidelink should be able to coexist with Rel-16/17 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-18 sidelink in a dedicated resource pool.



3. SL at unlicensed bands
For SL UE works at unlicensed bands, it can be considered as a mix of current SL schemes and NR-U schemes. From requirement perspective, it can be split to two groups, one is single CC which defines the basic requirements, and the other is uu+SL concurrent. In the below sections, they are discussed separately.
3.1 Single CC
Rel-16/17 have defined the basic system parameters and RF requirements for V2X when it works at licensed bands and ITS band. For SL-U, it should reuse these requirements/clauses as much as possible and add necessary contents for unlicensed bands. Therefore, from spec structure perspective, the newly defined SL-U requirements probably can be incorporated into current V2X sections.
1) The targeting bands:
In the WID, the 5GHz and 6GHz unlicensed bands n46/n96/n102 were mentioned, and they can be considered as the targeting bands in this Rel-18 SL-U works.
Proposal 1:         The targeting FR1 unlicensed bands are n46/n96/n102 in this R18 SL WI.
2) UE CBW:
In Rel-16/17, the max V2X CBW for ITS band n47 and also for licensed bands were restricted to 40MHz based on the 5GAA V2X service applications [2][3]. However, for SL-U, the services are not restricted to V2X but include the commercial use cases which are attractive to the industry and can expand the application areas of SL technology. For commercial use cases, high throughput is important. From this perspective, the UE CBW should be large enough rather than restricted to 40MHz.
The CBW for n46/n96/n102 in NR-U is 20/40/60/80/100MHz which can be reused for SL-U.
Observation 2:   The max CBW in R16/17 V2X in ITS and licensed bands is 40MHz, however, for SL-U other commercial use cases are targeted in which large CBW is needed.
Proposal 2:         The UE CBWs 20MHz, 40MHz, 60MHz, 80MHz and 100MHz are defined for n46/n96/n102 in R18 SL-U.
In NR-U, wideband operation is applied for CBWs larger than 20MHz where nominal and applicable intra-cell guard bands are defined as can be seen below figure 1 and figure 2. When SL works at the unlicensed bands, same wideband operation and intra-cell guard bands can be reused.
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Figure 1 Nominal intra-cell guard bands in NR-U
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Figure 2 Applicable intra-cell guard bands in NR-U
Proposal 3:         Intra-cell guard bands for wideband operation defined in NR-U are reused for SL-U.

3) Channel/Sync Raster:
In R16 NR V2X channel raster design, the reference frequency was shifted by N*5kHz comparing with NR reference frequency to align the 100kHz channel raster of LTE V2X and NR 15kHz channel raster in ITS band n47 [4] as can be seen in below figure 3. However, for the SL-U bands n46/n96/n102, there is no LTE V2X services this 5kHz shift is no longer needed.
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Figure 3 Applicable intra-cell guard bands in NR-U
Observation 3:   In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is not needed.
Then for these unlicensed bands, new channel raster was defined in the spec considering the channel arrangements of unlicensed spectrum, and below figure 4 is the example of band n46. For SL-U, the NR-U channel raster can be reused.
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Figure 4 Channel raster for n46 in NR-U
Observation 4:   New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4:         NR-U channel raster design in n46/n96/n102 be reused for R18 SL-U.
[bookmark: _Hlk126076812]Sync Raster is also another important design for NR-U, however, the SSB location for SL is either configured by NW for in coverage scenario or pre-configured for out of coverage scenario therefore there is no sync raster design in R16/17 V2X neither is needed for SL-U.
Observation 5:   SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.
Proposal 5:         Sync raster is not defined for R18 SL-U.
4) Tx power:
Different power classes were defined in R16/17 NR V2X as below figure 5, where PC1 was for public safety in n14, and PC2/3 were defined for ITS band n47, and PC3 for the licensed bands n38/n79.
[image: ]
Figure 5 NR V2X power class
Then in NR-U, only PC5 was defined. And there was some discussion in R16 to define the power class 3 based on the 2xPC5 UE architecture, however, in the WF [5] the work to define PC3 was postponed “For NR-U power class 3, RAN4 recommends to postpone the work until R16 NR TxDiv work in TEI16 is completed.”. Then up to now there is no PC3 in the spec for NR-U. And the reason of using PC5 as the baseline power class in NR-U was to reuse the PAs for WIFI to reduce the costs. Besides, there are also transmit power density requirements in NR-U as shown in figure 7 which are from regulations.
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Figure 6 NR-U power class
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Figure 7 NR-U transmit power density requirements
For SL-U, in principle transmit higher Tx power is useful for connectivity, and meanwhile the transmit power density also need to be met. To get comparable coverage as in ITS band and licensed band, PC2/3 can be considered in SL-U and the PA configurations can be either 1Tx or SL MIMO since current NR UEs can easily achieve PC2/3 with one PA. PC5 has low Tx power and worse connectivity performance which can be considered in 2nd priority if there are strong operator demands.
Observation 6:   For commercial V2X services the PC2/3 have been defined, and for NR-U the PC5 was defined while PC3 was postponed due to the incompletion of TxD at that time.
Proposal 6:         PC2 and PC3 are considered in the R18 SL-U with 1Tx or SL MIMO/TxD configurations, and PC5 can be considered in 2nd priority if there are strong operator demands considering the worse coverage performance.
Proposal 7:         Transmit power density requirements defined in NR-U should also be followed by SL-U UE.

5) [bookmark: _Hlk126086987]Requirement general summary:
To better understand how the SL-U will impact RAN4 requirements, the comparison of V2X and NR-U in current spec is given below. The potential SL-U requirements are also initially summarized for information purpose, some of them may still need more study on how the requirements would be.
	
	V2X single band
	NR-U
	R18 SL-U

	MOP
	PC1/2/3 with 1Tx and SL MIMO/TxD 
	· PC5 for 1Tx and UL MIMO;
· Maximum mean power density
	· PC2/3 with 1Tx and SL MIMO/TxD;
· Max mean power density

	MPR/AMPR
	· MPR for single band PC2/3 with 1Tx and 2Tx;
· AMPR for n14/38/47
	· MPR for PC5 with wideband operation and interlaced RB allocations;
· AMPRs for n46/n96/n102
	· New SL MPR for PC2/3 with 1T/2T and interlaced RB allocations and wideband operation;
· New SL AMPRs for n46/n96/n102;

	Pcmax
	new Pcmax
	Same as NR
	SL Pcmax modification

	Min/OFF power
	· new min power;
· new OFF power
	Same as NR
	FFS reuse V2X

	ON/OFF time mask
	New general PSCCH/PSSCH time mask, and S-SSB time mask
	New time mask
	New PSCCH/PSSCH and S-SSB time mask with CP-E

	Power control/Freq Error /EVM / Carrier leakage/CBW
	same as NR
	Same as NR
	Same as NR

	IBE/SEM
	same as NR
	New IBE/SEM
	New SL IBE/SEM

	ASEM
	New ASEM for n14/38/47
	No ASEM
	No ASEM

	ACLR
	same as NR
	New ACLR
	New SL ACLR

	General SE
	same as NR
	Same as NR
	Same as NR

	UE coexistence
	same as NR
	not applicable to bands restricted to stand-alone operation with shared spectrum channel access
	FFS the applicability of UE coexistence requirements

	ASE
	New ASE to protect DSRC UE at n47
	New ASE for n46/n96/n102
	New SL ASE for n46/n96/n102

	Tx intermodulation
	Same as NR
	Same as NR
	Same as NR

	Reference sensitivity
	REFSENS for V2X bands
	REFSENS for n46/n96/n102
	New SL REFSENS for n46/n96

	Maximum input level
	New requirements defined
	No requirement specified
	FFS reuse V2X

	ACS/IBB/OBB/Spurious response/Wide band intermodulation
	New requirements defined
	New requirements defined
	FFS

	NBB
	No requirement specified
	No requirement specified
	No requirement specified



Proposal 8:         FFS on how to combine V2X and NR-U requirements to generate the SL-U requirements.

3.2 uu+SL concurrent
1) Band combinations:
Uu+ SL concurrent operation is also an important working scenario which has been discussed in Rel-17 V2X. And in Rel-17 concurrent operation, the uu is always in licensed band, while the SL is limited to either ITS band n47 for inter-band combination or limited to n79 for intra-band combination.
[bookmark: _Hlk126086284]In the R18 SL WID, it is clear that “Uu operation for mode 1 is limited to licensed spectrum only”, which means only the uu at licensed band can configure the resources for SL and it excludes the NR-U as the anchor cell of SL. 
In RAN4, there was many discussions on the meaning of concurrent operation and has given the definition in the spec. However, still it is unclear whether the concurrent operation means the uu cell will be the cell that configures SL resource pool or can be a cell without any relation to the SL because current definition is only about the service of each link. If we interpret the concurrent operation defined in RAN4 as the scenario of uu is the serving cell of SL, then we only need to consider the uu at licensed band in Rel-18 SL-U according to the WID.
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Observation 7:   Uu operation for mode 1 is limited to licensed spectrum only, which excludes the scenario of NR-U as the serving cell of SL.
Proposal 9:         Only consider the scenario of uu @ licensed band and SL @unlicensed band in the uu+SL concurrent operation.
Regarding which specific band combination will be specified in this WI, according to the WID it should be requested by companies, especially operators, before next meeting, however, the band combinations to be covered should limit to a small number as this is a non-spectrum WI and more bands/band combinations can be added later via basket WIs. 
Proposal 10:       Exact band combinations for uu+SL concurrent operation should be requested by companies (operators) based on the deployment demands before next meeting together with applicable CBWs and total numbers in this WI should be limited.
2) Tx power:
[bookmark: _Hlk126088951]In current spec, the inter-band uu+SL concurrent operation defines power class for each band but no total power restriction. And the power class is PC3 for both uu band and ITS band n47.
[bookmark: _Hlk126089034]Following the same approach, uu at licensed band + SL-U can also work with separate power classes for each branch like PC3@uu + PC2/3@SLU. The detailed power class combinations can be discussed further after the targeting band combinations are clear.
Proposal 11:       For inter-band concurrent operation with uu @licensed band and SL @unlicensed band, the power class are defined for each branch, and detailed power class will be decided after band combinations are clear.
3) Requirement general summary:
Below is the general summary of current V2X inter-band concurrent requirements. When the SL branch works at unlicensed band and uu works at licensed band, the requirement impacts need further study. For example, many requirements apply the NR and SL separately for each branch, then for the SL part probably SL-U requirements can also be applied here but of course more study is needed.
	
	R16/17 V2X inter-band concurrent status

	MOP
	PC3 inter-band concurrent

	MPR
	MPR for PC2/3 concurrent

	AMPR
	· reuse NR AMPR for uu
· apply V2X single band AMPR for SL

	Pcmax
	new Pcmax;

	ON/OFF time mask
	define new time mask;

	Power control/Min and OFF power/Freq Error /EVM / Carrier leakage/CBW/ACLR/IBE/SEM/Tx IMD
	· reuse NR requirement for uu
· apply V2X single band requirement for SL

	ASEM
	New ASEM requirements for NS

	General SE
	Single CC requirement apply to each branch

	UE coexistence
	New coexistence requirements

	ASE
	No ASE defined for concurrent

	Reference sensitivity
	MSD for concurrent operation

	Max input level /ACS/IBB/OBB/Spurious response/Wide band IMD
	· NR requirement apply for uu with all DL CCs active
· V2X requirement apply for SL band

	NBB
	No requirement specified



4. NR/LTE SL co-channel coexistence
4.1 Scenario clarifications
The co-channel coexistence in this Rel-18 SL WI is as following table. Considering LTE V2X only specifies ITS band b47, this co-channel coexistence will be LTE V2X and NR V2X working on ITS band scenario. 
	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



Observation 8:   LTE V2X only specifies band b47 which makes the scenario of LTE/NR V2X co-channel coexistence only exists in ITS band.
Proposal 12:       The targeting band for LTE/NR V2X co-channel coexistence is ITS band n47 only.
4.2 LTE/NR V2X co-channel coexistence mechanisms in RAN1
In RAN1 the LTE/NR V2X co-channel coexistence discussion is still ongoing, and candidate solutions include semi-static resource pool partitioning and dynamic resource sharing. 
1) Semi-static resource pool partitioning:
[bookmark: _Hlk126171965]For the semi-static resource pool partitioning, RAN1 agreed TDM-based semi-static resource pool as one solution, and this will have no impact to RAN4. For other solutions it is unclear at this moment.
	Conclusion (RAN1#110e)
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



Observation 9:   Semi-static resource pool partitioning and dynamic resource sharing are two candidate solutions in RAN1 for LTE/NR V2X co-channel coexistence.
Observation 10:   TDM based semi-static resource pool configuration has been agreed as one solution which have no impact to RAN4. Other alternative semi-static resource pool solution is still unclear in RAN1.
2) Dynamic resource sharing:
[bookmark: _Hlk126171990][bookmark: _Hlk126168454]For the dynamic resource sharing, it is stated in the WID that “high priority for Type A devices and operating combination A”. The UE type A means UE with both LTE V2X module and NR V2X module, and these two modules can share the sensing and resource reservation information. The operating combination A means LTE mode4 + NR mode2, i.e. both LTE and NR are self-sensing based resource allocation.
Observation 11:   The prioritized dynamic resource sharing scenario is:
· UE with both LTE V2X module and NR V2X module, and sensing /resource reservation information can be shared between them;
· Self-sensing based resource allocation for LTE V2X and NR V2X, i.e. LTE mode4+ NR mode2
The cochannel coexistence solution for dynamic resource pool sharing agreed in RAN1 up to now (as shown in below table) is that the NR SL module uses the candidate information shared by the LTE SL module to exclude resources from its own candidate resource set. However, it is still unclear how NR SL module will exclude the resources and whether it will have impact to RAN4.
	Agreement (RAN1#111e)
[bookmark: _Hlk126168973]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.



Observation 12:    The agreed cochannel coexistence solution for dynamic resource pool sharing is that NR SL module uses the candidate information shared by the LTE SL module to exclude resources from its own candidate resource set but it is still FFS how NR SL module to exclude the resources in RAN1.
4.3 RAN4 impacts of LTE/NR V2X co-channel coexistence
No matter semi-static resource pool partitioning or dynamic resource sharing, if the LTE V2X and NR V2X are TDM based working mode, then there will be no RAN4 impact, but if they are FDM based working mode, then whether RAN4 need to evaluate the impact of these two modes is FFS, and this is more like the IBE impacts from some RBs to the other RBs. Meanwhile, this FDM between LTE V2X and NR V2X in the same channel scenario is also similar to the NR V2X today where two V2X UEs in the same channel with different resources and one UE transmit the other receive. Therefore, even with FDM working between LTE V2X and NR V2X, most likely the impact between them is no higher than the impact from other V2X UEs of same RAT. If this is the case then there is also no need to further evaluate the cochannel coexistence in FDM based dynamic resource sharing solution.

Observation 13:    When LTE V2X and NR V2X resources are FDMed in the same channel, the impacts between them is similar as LTE V2X to LTE V2X or NR V2X to NR V2X in the same channel where one UE transmit in some resources while other UEs receive in other resources.

Proposal 13:       No RAN4 work for cochannel coexistence when LTE V2X and NR V2X resources are TDM based. FFS whether there is RAN4 impact if RAN1 specifies LTE V2X and NR V2X resources are FDM based.

5. Conclusions
[bookmark: _Hlk125811723]In this contribution, the Rel-18 NR SL evolution WI impacts to RAN4 is analysed and got the following observations and proposals.
WID contents general analysis
[bookmark: _Hlk126172235]Observation 1:   SL at unlicensed band and SL co-existence have potential RAN4 UE RF impacts, while SL CA is still pending RAN decision and SL at FR2 licensed band study doesn’t have RAN4 impacts.
SL at unlicensed bands
Proposal 1:         The targeting FR1 unlicensed bands are n46/n96/n102 in this R18 SL WI.
Observation 2:   The max CBW in R16/17 V2X in ITS and licensed bands is 40MHz, however, for SL-U other commercial use cases are targeted in which large CBW is needed.
Proposal 2:         The UE CBWs 20MHz, 40MHz, 60MHz, 80MHz and 100MHz are defined for n46/n96/n102 in R18 SL-U.
Proposal 3:         Intra-cell guard bands for wideband operation defined in NR-U are reused for SL-U.
Observation 3:   In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is not needed.
Observation 4:   New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4:         NR-U channel raster design in n46/n96/n102 be reused for R18 SL-U.
Observation 5:   SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.
Proposal 5:         Sync raster is not defined for R18 SL-U.
Observation 6:   For commercial V2X services the PC2/3 have been defined, and for NR-U the PC5 was defined while PC3 was postponed due to the incompletion of TxD at that time.
Proposal 6:         PC2 and PC3 are considered in the R18 SL-U with 1Tx or SL MIMO/TxD configurations, and PC5 can be considered in 2nd priority if there are strong operator demands considering the worse coverage performance.
Proposal 7:         Transmit power density requirements defined in NR-U should also be followed by SL-U UE.
Proposal 8:         FFS on how to combine V2X and NR-U requirements to generate the SL-U requirements.
Observation 7:   Uu operation for mode 1 is limited to licensed spectrum only, which excludes the scenario of NR-U as the serving cell of SL.
Proposal 9:         Only consider the scenario of uu @ licensed band and SL @unlicensed band in the uu+SL concurrent operation.
Proposal 10:       Exact band combinations for uu+SL concurrent operation should be requested by companies (operators) based on the deployment demands before next meeting together with applicable CBWs and total numbers in this WI should be limited.
Proposal 11:       For inter-band concurrent operation with uu @licensed band and SL @unlicensed band, the power class are defined for each branch, and detailed power class will be decided after band combinations are clear.
NR/LTE SL co-channel coexistence
Observation 8:   LTE V2X only specifies band b47 which makes the scenario of LTE/NR V2X co-channel coexistence only exists in ITS band.
Proposal 12:       The targeting band for LTE/NR V2X co-channel coexistence is ITS band n47 only.
Observation 9:   Semi-static resource pool partitioning and dynamic resource sharing are two candidate solutions in RAN1 for LTE/NR V2X co-channel coexistence.
Observation 10:   TDM based semi-static resource pool configuration has been agreed as one solution which have no impact to RAN4. Other alternative semi-static resource pool solution is still unclear in RAN1.
Observation 11:   The prioritized dynamic resource sharing scenario is:
· UE with both LTE V2X module and NR V2X module, and sensing /resource reservation information can be shared between them;
· Self-sensing based resource allocation for LTE V2X and NR V2X, i.e. LTE mode4+ NR mode2
Observation 12:   The agreed cochannel coexistence solution for dynamic resource pool sharing is that NR SL module uses the candidate information shared by the LTE SL module to exclude resources from its own candidate resource set but it is still FFS how NR SL module to exclude the resources in RAN1.
Observation 13:    When LTE V2X and NR V2X resources are FDM in the same channel, the impacts between them is similar as LTE V2X to LTE V2X or NR V2X to NR V2X in the same channel where one UE transmit in some resources while other UEs receive in other resources.
Proposal 13:       No RAN4 work for cochannel coexistence when LTE V2X and NR V2X resources are TDM based. FFS whether there is RAN4 impact if RAN1 specifies LTE V2X and NR V2X resources are FDM based.
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Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation

Parameter Unit scs
15 kHz 30 kHz
Intra-cell guard band (size) PRB 6.7 56,7
Transmission bandwidth (size) of RB-set PRB 104,105 49,50,51
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5.4E.2.1 NR-ARFCN and channel raster
For NR V2X, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
For NR V2X UE, the reference frequency can be shifted by configuration.
Frer vax = Frer+ Agsin + N * 5 kHz
where
Awin = 0 kHz or 7.5 kHz indicated in IE (frequencyShifi7pSkhz), and

N can be set as one of following values {-1, 0, 1}, which arc signalled by the network in higher layer parameters or
configured by pre-configuration parameters.
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Table 5.4.2.3-2:

Allowed Nrer (NR-ARFCN) for operation in Band n46

Channel Allowed Nrer
Bandwidth

10 MHz 782000, 788668

20 MHz 744000, 745332, 746668, 748000, 749332, 750668, 752000,
753332, 754668, 756000, 765332, 766668, 768000, 769332,
770668, 772000, 773332, 774668, 776000, 777332, 778668,
780000, 781332, 783000, 784332, 785668, 787000, 788332,
789668, 791000, 792332, 793668

40 MHz 744668, 746000, 748668, 751332, 754000, 755332, 766000,
767332, 770000, 772668, 775332, 778000, 780668, 783668,
786332, 787668, 790332, 793000

60 MHz 745332, 746668, 748000, 752000, 753332, 754668, 766668,
768000, 769332, 773332, 774668, 778668, 780000, 784332,
785668, 791000, 792332

80 MHz 746000, 747332, 752668, 754000, 767332, 768668, 774000,
779332, 785000, 791668

100 MHz 746668, 753332, 768000, 791000

NOTE: 10 MHz channel bandwidth shall only apply in certain regions where
the absence of non 3GPP technologies can be guaranteed on a
long-term basis in this version of specification.
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Table 6.2E.1.1-0: NR V2X UE Power Class

Class 1 | Tolerance | Class2 | Tolerance | Class 3 | Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB)
n14 31 +2/-3 23 2
n38 23 2
n47. 26 +2/-3 23 2
n79 23 +2/-3
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Table 6.2F.1-1: UE Power Class

NR Class 1 | Tolerance | Class2 | Tolerance | Class 3 | Tolerance Class 5 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n46 20 +2/-3
n96 20 +2/-3
n102 20 +2/-3
NOTE 1: Prpowerciass is the maximum UE power specified without taking into account the tolerance

NOTE 2: Power class 5 is default power class unless otherwise stated.
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Table 6.2F.1-2: Additional requirements for transmit power density

NR
Band

NS value

Channel bandwidth
(MHz)

Frequency range (MHz)

Maximum mean power

n46

NS_28

20, 40, 60, 80

5150 — 5350

5470 — 5725

density (dBm/MHz)
10

NS_29

20

5170 — 5330

5490 — 5730

10

20

5170 — 5330

5490 - 5730

60, 80

5170 — 5330

5490 — 5730

NS_30

20, 40, 60, 80

5150 — 5350

5470 — 5725

NS_31

20

5150 - 5230

5250 — 5350

5470 — 5725

5725 - 5850

5230 — 5250

40

5150 - 5230

5250 — 5350

5470 — 5725

5725 - 5850

ENIEN

5230 — 5250

60, 80

5150 - 5230

5250 — 5350

5470 — 5725

5725 - 5850

5230 — 5250
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Con-current operation: The simultaneous transmi:
agnostic of the service used on each interface.

ion and reception of sidelink and Uu interfaces while operation is
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Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation

SCS 40 MHz 60 MHz 80 MHz 100 MHz
(kHz)
15 105-6-105 NA NA N/A
(216)
30 50-6-50 50-6-50-6-50 50-6-50-5-50-6-50 50-6-50-6-49-6-50-6-50
(106) (162) (217) (273)
60 235-23 235-23-5-23 235-23-5-23-5-23 235-23-5-23-5-23-523
(51) (79) (107) (135)
NOTE 1: The intra-cell guard band is denoted TBWo-GBo-...-GBN _reset2-TBWn reset1 for N_RBset > 1 number of

RB-sets with TBW, the maximum transmission bandwidth (PRB) of RB-set r and GB the guard band
(PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block
(CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size
of resource grid) including guard bands is given in between parentheses.





