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Introduction
WF on NR sidelink evolution [2] captured the agreements made in the RAN4#106 meeting and lists the open issues. This contribution addresses these single carrier related issues on system parameters and proposes a way forward.
Appendix A of this document includes related text proposals to TR38.786.
General & Workplan

Support for NR sidelink CA operation
In RAN4#106 meeting it was agreed to put work linked with NR sidelink CA operation on hold until further checking in RAN#99. The RAN#99 meeting agreed to introduce intra-band contiguous NR sidelink CA into band n47.
Proposal #1:
Follow the RAN#99 agreement to introduce intra-band contiguous NR sidelink CA into band n47.

[bookmark: _Hlk127797312]Focus first on single carrier SL-U operation and then add combinations for concurrent operation (Uu@Licensed and SL@Un-licensed) based on company inputs.
In RAN4#106 meeting no agreements were made linked with prioritization of the single carrier operation. Although it is possible to progress both single-carrier and concurrent work in parallel it is important to remember that single carrier functionality and requirements will create the basis for concurrent operation.
In order to meet the WI objectives and schedule it was agreed that combinations would be discussed and selected in the RAN4#106bis-e meeting based on company inputs. It was also agreed that at least one example band combination is needed to progress the work. 
Proposal #2:
Focus first on defining the requirements for single carrier SL-U operation and then add combinations for concurrent operation based on company inputs. This proposal does not preclude the starting of the work to define the concurrent operation, but it is important to remember that single carrier functionality and requirements will create the basis for concurrent operation. It is also proposed to consider n77 for Uu and n96 for SL-U as one example band combination for concurrent operation on Uu@Licensed and SL@Un-licensed (i.e, SL_n77A-n96A) and this is addressed in more detail under the agenda item 5.31.2.2	Concurrent operation on Uu and sidelink.

Adjacent channel coexistence evaluation for NR SL-U
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. To address this kind of interference scenarios RAN4 can perform different kind of coexistence evaluations, but it is also possible to reuse the results and findings from the earlier work in the case that the expected RF receive and transmit characteristics and performance, interference scenarios and regulative requirements are similar.
For this work item the agreed bands are 5GHz (n46) and 6GHz (n96, n102) unlicensed bands and extensive co-existence analysis was performed when NRU requirements for those bands were defined. Therefore we think that further co-existence analysis in needed only in the case that significant differences are foreseen between NRU and NR SL-U UE RF requirements.
Proposal #3:
Adjacent channel co-existence analysis is needed only in the case that significant differences are foreseen between NRU and NR SL-U UE RF requirements.

Co-channel coexistence for LTE sidelink and NR sidelink
LTE sidelink and NR sidelink co-channel coexistence work should target the operation in the band n47 only. RAN4 also sent an LS to RAN1 asking clarification on the targeted functionalities for the UE receiver and transmitter in the co-channel coexistence scenario as follows: “RAN4 will study only the co-existence case where LTE sidelink and NR sidelink transmit via TDM manner but could receive simultaneously in the same channel for a single UE” i.e. single UE cannot transmit NR and LTE sidelink concurrently. Concurrent reception of LTE and NR sidelink is possible.

UE General and Operating bands and channel arrangement for NR SL-U single carrier opera

Location for SL-U requirements in 38.101-1
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.
Proposal #4:
Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands.

Un-licensed bands and supported band widths for NR SL-U operation
In RAN4#106 meeting it was agreed that for the NR SL-U work RAN4 shall focus on NR band n46, n96, n102. In addition it was agreed that NR SL-U needs to support channel bandwidth of 20, 40, 60 and 80 MHz i.e. same maximum bandwidth that are mandatory for NR-U. Support for 100MHz channel bandwidth is optional. It was further emphasized that even if wider channel bandwidths will be supported for NR SL-U the maximum channel bandwidth of 40MHz for V2X will not be impacted.

Channel arrangement
[bookmark: _Hlk127803939]Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.1. Therefore we do not see need to define new Channel spacing for NR SL-U.
Proposal #5:
Do not define new Channel spacing for NR SL-U, but reuse the generic requirements in clause 5.4.1.

Channel raster
The channel raster that has been defined for NRU operation in the bands n46, n96 and n102, takes into account several aspects that are specific for operating in these unlicensed bands and for wide-band operation. Therefore, it is beneficial to reuse the channel raster definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster. 
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. These frequency shifts are used to simplify the coexistence with the LTE V2X (SC-OFDMA and 100kHz channel raster). It is proposed to maintain the option for these small frequency shifts for the channel center frequency for the NR SL-U to remain compatible with existing sidelink channel raster definition.
Proposal #6:
Reuse band n46, n96 and n102 channel raster definitions from clause 5.4.2.1 NR-ARFCN and channel raster.
Proposal #7:
[bookmark: _Toc45888050][bookmark: _Toc45888649][bookmark: _Toc61367290][bookmark: _Toc61372673][bookmark: _Toc68230613][bookmark: _Toc69084026][bookmark: _Toc75467033][bookmark: _Toc76509055][bookmark: _Toc76718045][bookmark: _Toc83580355][bookmark: _Toc84404864][bookmark: _Toc84413473]Maintain the option for 7.5kHz and 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.

Channel raster to resource element mapping
Both NR V2X and NR-U requirements refer to generic requirements in TS38.101-1 clause 5.4.2.2. Therefore the existing NR-V2X requirements can be reused for NR SL-U.
Proposal #8:
Reuse the NR V2X Channel raster to resource element mapping for NR SL-U.

Channel raster entries for each operating band
Both NR V2X and NR-U requirements refer to generic requirements in TS38.101-1 clause 5.4.2.2. Therefore the existing NR-V2X requirements can be reused for NR SL-U.
Proposal #9:
[bookmark: _GoBack]Reuse the NR V2X Channel raster entries for each operating band for NR SL-U.

Synchronization raster
SSB location for Sidelink is either configured by NW or pre-configured, so there is no needed to define the Sync raster for NR V2X. 
Proposal #10:
Do not define sync raster for NR SL-U, which is also the case for Rel-16 NR V2X.

Requirements for wideband operation and Intra-cell guard bands for wideband operation
For a UE supporting wideband operation, the nominal intra-cell guard bands and the corresponding sizes of the RB sets separated by the said guard bands are as specified in 38.101-1 Table 5.3.3-2 and the requirements on wideband operation defined in Rel-16 can be reused in Rel-18.
Proposal #11:
Reuse the NR-U requirements for wideband operation and Intra-cell guard bands in 38.101-1 clause 5.3.3 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:
Follow the RAN#99 agreement to introduce intra-band contiguous NR sidelink CA into band n47.
Proposal #2:
Focus first on defining the requirements for single carrier SL-U operation and then add combinations for concurrent operation based on company inputs. This proposal does not preclude the starting of the work to define the concurrent operation, but it is important to remember that single carrier functionality and requirements will create the basis for concurrent operation. It is also proposed to consider n77 for Uu and n96 for SL as one example band combination for con-current operation on Uu@Licensed and SL@Un-licensed (i.e, SL_n77A-n96A) and this is addressed in more detail under the agenda item 5.31.2.2	Con-current operation on Uu and sidelink.
Proposal #3:
Adjacent channel co-existence analysis is needed only in the case that significant differences are foreseen between NRU and NR SL-U UE RF requirements.
Proposal #4:
Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands.
Proposal #5:
Do not define new Channel spacing for NR SL-U, but reuse the generic requirements in clause 5.4.1.
Proposal #6:
Reuse band n46, n96 and n102 channel raster definitions from clause 5.4.2.1 NR-ARFCN and channel raster.
Proposal #7:
Maintain the option for 7.5kHz and 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.
Proposal #8:
Reuse the NR V2X Channel raster to resource element mapping for NR SL-U.
Proposal #9:
Reuse the NR V2X Channel raster entries for each operating band for NR SL-U.
Proposal #10:
Do not define sync raster for NR SL-U, which is also the case for Rel-16 NR V2X.
Proposal #11:
Reuse the NR-U requirements for wideband operation and Intra-cell guard bands in 38.101-1 clause 5.3.3 for NR SL-U.
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Appendix A
----- START of TEXT PROPOSAL for TR38.786 -----
[bookmark: _Toc36034747][bookmark: _Toc42537342][bookmark: _Toc46356407][bookmark: _Toc52566321][bookmark: _Toc72931411][bookmark: _Toc73026076][bookmark: _Toc97036044][bookmark: _Toc97036411][bookmark: _Toc101790684][bookmark: _Toc106117062][bookmark: _Toc126570171]5		Operating bands and channel arrangement for SL evolution
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 should be treated as new NR system requiring new suffix in 38.101-1.
However, it is proposed that already commonly used abbreviation of NR SL-U is used when referring to requirements or functionalities that are specific for operating in un-licensed bands.
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc72931412][bookmark: _Toc73026077][bookmark: _Toc97036045][bookmark: _Toc97036412][bookmark: _Toc101790685][bookmark: _Toc106117063][bookmark: _Toc126570172]5.1		Operating bands
[bookmark: _Toc36034780][bookmark: _Toc42537377][bookmark: _Toc46356442][bookmark: _Toc52566356][bookmark: _Toc72931485][bookmark: _Toc73026117][bookmark: _Toc97036138][bookmark: _Toc97036506][bookmark: _Toc101790774][bookmark: _Toc106117152][bookmark: _Toc126570173]5.1.1	Operating bands for single carrier operation in unlicensed band
Bands n46, n96 and n102 need to be added to Table 5.2E.1-1 V2X to indicate that sidelink operation is supported in these bands.
The Duplex Mode and Interface definitions for the new bands need to be aligned to notations that are used for TDD type SideLink operation in in Suffix E.
Table 5.2E.1-1 V2X operating bands in FR1
	V2X Operating Band
	Sidelink (SL) Transmission operating band
	Sidelink (SL)  Reception operating band
	Duplex Mode
	Interface
	NR V2X
/

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	
	NR SL-U

	n142
	788 MHz
	-
	798 MHz
	788 MHz
	-
	798 MHz
	HD
	PC5
	NR V2X

	n381
	2570 MHz
	-
	2620 MHz
	2570 MHz
	-
	2620 MHz
	HD
	PC5
	NR V2X

	n47
	5855 MHz
	-
	5925 MHz
	5855 MHz
	-
	5925 MHz
	HD
	PC5
	NR V2X

	n79
	4400 MHz
	-
	5000 MHz
	4400 MHz
	-
	5000 MHz
	HD
	PC5
	NR V2X

	n46
	5150 MHz
	-
	5925 MHz
	5150 MHz
	-
	5925 MHz
	HD
	PC5
	NR SL-U

	n96
	5925 MHz
	-
	7125 MHz
	5925 MHz
	-
	7125 MHz
	HD
	PC5
	NR SL-U

	n102
	5925 MHz
	
	6425 MHz
	5925 MHz
	
	6425 MHz
	HD
	PC5
	NR SL-U

	Note 1: When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular regions.
Note 2: When this band is used for public safety service, the NR band is operated with both in-coverage scenarios and out-of-coverage scenarios.



[bookmark: _Toc126570174]5.1.2	Operating band combinations for inter-band con-current operation
[bookmark: _Toc72931487][bookmark: _Toc73026119][bookmark: _Toc97036140][bookmark: _Toc97036508][bookmark: _Toc101790775][bookmark: _Toc106117153][bookmark: _Toc126570175]5.2		Channel bandwidth
[bookmark: _Toc126570176]5.2.1	Channel bandwidth for single carrier operation in unlicensed band
Supported channel band widths are defined per operating band in Table 5.3E.1-1. New bands and supported channel bandwidths need to be added to this table following the similar approach that has been used earlier.
NR V2X operation channel bandwidths for each operating band is specified in Table 5.3E.1-1. The same (symmetrical) channel bandwidth is specified for both the transmission and reception path. The maximum channel bandwidth for SL operation in licensed band is 40MHz.

Table 5.3E.1-1 NR V2X operation channel bandwidths for each operating band
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	n14
	15
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	

	n38
	15
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	n47
	15
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	n79
	15
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	n46
	15
	
	
	Yes
	
	Yes
	
	
	

	
	30
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	
	60
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	n96
	15
	
	
	Yes
	
	Yes
	
	
	

	
	30
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	
	60
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	n102
	15
	
	
	Yes
	
	Yes
	
	
	

	
	30
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	
	60
	
	
	Yes
	
	Yes
	Yes
	Yes
	Yes1

	NOTE 1:	This UE channel bandwidth is optional in this release of the specification.



[bookmark: _Toc126570177]5.2.2	Channel bandwidth for inter-band con-current operation
[bookmark: _Toc126570178]5.3		Channel arrangement
For NR V2X  and NR SL-U, the channel spacing requirements in clause 5.4.1 apply for each operating band.

[bookmark: _Toc13119462][bookmark: _Toc36034789][bookmark: _Toc42537386][bookmark: _Toc46356451][bookmark: _Toc52566365][bookmark: _Toc61187273][bookmark: _Toc66398685][bookmark: _Toc66398902][bookmark: _Toc66432619][bookmark: _Toc66433398][bookmark: _Toc66436173][bookmark: _Toc126570179]5.3.1	Channel raster
NR-ARFCN and channel raster
For NR V2X and NR SL-U, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
For NR V2X UE and NR SL-U, 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.

[bookmark: _Toc45888051][bookmark: _Toc45888650][bookmark: _Toc61367291][bookmark: _Toc61372674][bookmark: _Toc68230614][bookmark: _Toc69084027][bookmark: _Toc75467034][bookmark: _Toc76509056][bookmark: _Toc76718046][bookmark: _Toc83580356][bookmark: _Toc84404865][bookmark: _Toc84413474]Channel raster to resource element mapping
For NR V2X and NR SL-U, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each operating band.

[bookmark: _Toc45888052][bookmark: _Toc45888651][bookmark: _Toc61367292][bookmark: _Toc61372675][bookmark: _Toc68230615][bookmark: _Toc69084028][bookmark: _Toc75467035][bookmark: _Toc76509057][bookmark: _Toc76718047][bookmark: _Toc83580357][bookmark: _Toc84404866][bookmark: _Toc84413475]Channel raster entries for each operating band
For NR V2X and 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 V2X and 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.
For NR V2X operating band n47, ΔFRaster = I × ΔFGlobal, where I ϵ {1}. Every Ith  NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3-1 is given as <I>.

[bookmark: _Toc126570180]5.3.2	Synchronization raster
There is no synchronization raster definition for NR V2X or for NR SL-U for both licensed bands and unlicensed bands.

----- END of TEXT PROPOSAL -----

