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Introduction
WF on NR sidelink evolution [1] captured the agreements made in the RAN4#106bis-e meeting and lists the open issues. This contribution addresses these single carrier related issues on system parameters and proposes a way forward.
· Issue 1-2-1: Which clause is used to define SL-U requirements
· Issue 2-1-1: Regulation restrictions on application of unlicensed spectrum
· Issue 2-3-1: Channel spacing definition
· Issue 2-4-3: 7.5kHz reference frequency shift
Appendix A of this document includes related text proposals to TR38.786.
Discussion
Issue 1-2-1: Which clause is used to define SL-U requirements
Following was agreed as Way forward to be discussed in the future meeting
Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U.
Option 2: Capture the SL requirement under suffix E. Change “V2X” to “Sidelink”.
Option 3: Capture all SL requirement under suffix E but with different clauses for licensed and unlicensed operation. FFS on how to distinguish them in clause numbering considering impact of other features like SL CA.
The 38.101-1 defines requirements for different operation modes in sections for general requirements and in suffixes A to I, where suffix E is used for V2X/Side link requirements. In this work item side link functionality is introduced into new frequency bands occupying the unlicensed bands in 5GHz and 6GHz range and therefore we think that the new requirements should be captured into the existing suffix E. Sidelink operation within the unlicensed bands requires some changes into side link operation and physical channels but these changes are not so significant that NR SL-U requirements should be captures into a new suffix in 38.101-1. Differentiation between the NR V2X and NR SL-U within the suffix E could be done with similar approach as already done in suffix F (Shared spectrum channel access/operation in unlicensed bands), where CA, NR-DC and UL MIMO specific requirements are identified with additional letters A, B and D as shown below:
6.2F.1A	UE maximum output power for CA
[bookmark: _Toc61367407][bookmark: _Toc61372790][bookmark: _Toc68230731][bookmark: _Toc69084144][bookmark: _Toc75467154][bookmark: _Toc76509176][bookmark: _Toc76718166][bookmark: _Toc83580476][bookmark: _Toc84404985][bookmark: _Toc84413594]	6.2F.1A.1	UE maximum output power for inter-band CA
	6.2F.1A.2	UE maximum output power for intra-band contiguous CA
6.2F.1B	UE maximum output power for NR-DC
6.2F.1D	UE maximum output power for UL MIMO
Proposal #1:
Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands. Add the NR SL-U requirements under sub-clauses C.xF.y.z as in example provided below:
6.2E	Transmitter power for V2X
6.2E.1	UE maximum output power for V2X
6.2E.1F UE maximum output power for NR SL-U

Issue 2-1-1: Regulation restrictions on application of unlicensed spectrum
Following was agreed as Way forward to be discussed in the future meeting
Companies are encouraged to bring TP or CR for regulation restriction note for SL-U operating bands in TR 38.786 and/or TS 38.101-1 in the next meeting, and further refinement or discussion on below suggested wordings is allowed.
· Client devices are prohibited from connecting directly to another client device in the frequency range 5850 – 5895 MHz and 5925 – 7125 MHz in USA, and in the frequency range 5925 – 7125 MHz in Canada per regulatory rules. Direct connection between client devices in the shared spectrum band is subject to country-specific conditions.
· For bands n96 and/or n102, SL-U operation is excluded for vehicular UEs.
· UAV BRID/DAA operation is not applicable in this band.
Companies can check and provide information if there are other region-wide regulations related to SL-U.
We support that relevant regulation related information is captured into the TR (Technical report), and we also think that 3GPP requirements need to comply with the regulation within each region. However, RAN4 should be careful in adding regulation related notes and restrictions into the technical specification to avoid scenarios, where 3GPP specifications need to be regularly updated following the regulatory changes in different regions.
Proposal #2:
Add the regulation related information to TR (Technical report).

Issue 2-3-1: Channel spacing definition
Following was agreed as Way forward to be discussed in the future meeting
Option 1: Reuse the generic requirements in clause 5.4.1 of 38.101-1 for SL-U.
Way forward:
Option 1
FFS on how to select which channel raster option, 100 or 15 kHz channel raster, to follow considering NR-U have only a sub-set of raster points allowed for e.g. n46, as given in Table 5.4.2.3-2 of 38.101-1.
We think that NR-SLU should reuse the channel spacing definition for NR-U, where Table 5.4.2.3-1: Applicable NR-ARFCN per operating band already specifies that for bands n46, n96 and n102 the allowed NREF are listed in tables Table 5.4.2.3-2 (Note 2/n46), Table 5.4.2.3-3 (Note 3/n96) and Table 5.4.2.3-4 (Note 4/n102).
Proposal #3:
NR-SLU should reuse the channel spacing definition for NR-U, where Table 5.4.2.3-1: Applicable NR-ARFCN per operating band already specifies that for bands n46, n96 and n102 the allowed NREF are listed in tables Table 5.4.2.3-2 (Note 2/n46), Table 5.4.2.3-3 (Note 3/n96) and Table 5.4.2.3-4 (Note 4/n102).

Issue 2-4-3: 7.5kHz reference frequency shift
Following was agreed as Way forward to be discussed in the future meeting
Maintain the option for 7.5kHz small frequency shifts for the channel center frequency for the NR SL-U as specified in 5.4E.2.1 NR-ARFCN and channel raster. 
· FFS
For NR V2X UE, the reference frequency can be shifted by configuration.
FREF_V2X = FREF + Δshift + N * 5 kHz
Where Δshift = 0 kHz or 7.5 kHz indicated in IE (frequencyShift7p5khz), and N can be set as one of following values {-1, 0, 1}, which are signalled by the network in higher layer parameters or configured by pre-configuration parameters.
It was already agreed earlier that {-1, 0, +1} * 5 kHz shifts are not needed for operation in bands n46, n96 and n102 and with same rationale Δshift = 0 kHz or 7.5 kHz is neither necessary and can be omitted and general requirements in clause 5.4.2 Channel raster can be reused.
Proposal #4:
Δshift = 0 kHz or 7.5 kHz center frequency adjustment is not needed in NR-SLU when operating in bands n46, n96 and n102 and therefore it is proposed that NR SL-U reuses the generic Channel raster definition in Clause 5.4.2 as is also done for NR SL-U.

Conclusions
This contribution addresses single carrier related issues on system parameters and proposes a way forward. Appendix A of this document includes related text proposals to TR38.786.
Proposal #1:
Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands. Add the NR SL-U requirements under sub-clauses m.nE.xF.y.z as in example provided below:
6.2E	Transmitter power for V2X
6.2E.1	UE maximum output power for V2X
6.2E.1F UE maximum output power for NR SL-U
Proposal #2:
Add the regulation related information to TR (Technical report).
Proposal #3:
NR-SLU should reuse the channel spacing definition for NR-U, where Table 5.4.2.3-1: Applicable NR-ARFCN per operating band already specifies that for bands n46, n96 and n102 the allowed NREF are listed in tables Table 5.4.2.3-2 (Note 2/n46), Table 5.4.2.3-3 (Note 3/n96) and Table 5.4.2.3-4 (Note 4/n102).
Proposal #4:
Δshift = 0 kHz or 7.5 kHz center frequency adjustment is not needed in NR-SLU when operating in bands n46, n96 and n102 and therefore it is proposed that NR SL-U reuses the generic Channel raster definition in Clause 5.4.2 as is also done for NR SL-U.
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Appendix A
----- START of TEXT PROPOSAL for TR38.786 -----
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The 38.101-1 defines requirements for different operation modes in sections for general requirements and in suffixes A to I, where suffix E is used for V2X/Side link requirements. In this work item side link functionality is introduced into new frequency bands occupying the unlicensed bands in 5GHz and 6GHz range and new requirements are captured into the existing suffix E under the subclause m.nE.xF.y.z. Example is provided below:
6.2E	Transmitter power for V2X
6.2E.1	UE maximum output power for V2X
6.2E.1F UE maximum output power for NR SL-U
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[bookmark: _Toc126570174]5.1.2	Operating band combinations for inter-band con-current operation
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[bookmark: _Toc126570176]5.2.1	Channel bandwidth for single carrier operation in unlicensed band
[bookmark: _Toc126570177]5.2.2	Channel bandwidth for inter-band con-current operation
[bookmark: _Toc126570178]5.3		Channel arrangement
5.4E.1F Channel spacing
For NR SL-U, the channel spacing requirements in clause 5.4.1 apply for each operating band.
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5.4E.2F.1 NR-ARFCN and channel raster
For NR SL-U, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
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For NR SL-U, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each operating band.
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For NR SL-U, the channel raster entries requirements in clause 5.4.2.3 apply for each operating band. 
The RF channel positions on the channel raster in each NR SL-U operating band are given through the applicable NR-ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in clause 5.4.2.2.
[bookmark: _Toc126570180]5.3.2	Synchronization raster
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