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1. Introduction
In RAN4#92bis meeting, some progress on channel raster and sync raster was made [1]. For channel raster, general channel raster definition for NR is reused for NR V2X unlicensed band n47; NR Uu channel raster is reused for NR V2X in licensed bands. For sync raster, RAN4 agreed not to define sync raster for NR V2X for both n47 and licensed bands. Still, we need further discussion on specific channel raster and NR-ARFCN for band n47, and the solution for coexistence between LTE sidelink and NR sidelink in band n47 and coexistence between NR Uu and NR sidelink in V2X licensed bands. In this contribution, we provide our views on channel raster related problems for NR V2X.
2. Discussion
2.1. Channel raster for NR V2X

Channel raster for band n47
The general design principle for channel raster for band n47 is as follows [1]:
· Channel raster for n47 should be based on general channel raster definition in NR which is SCS based channel raster.

· The co-existence of LTE V2X when the channel is shared should be considered and frequency shift is FFS.
If the general NR channel raster definition is used, and the specific channel raster should follow this pattern in TS 38.101-1:
For NR operating bands with 15 kHz channel raster above 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2}. 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>.
In frequency bands with two ΔFRaster, the higher ΔFRaster applies to channels using only the SCS that is equal to or larger than the higher ΔFRaster and SSB SCS (subcarriercarrierspacingCommon) is equal to the higher ∆FRaster .

For clarification, NR operating bands above 3GHz can support different SCS for data and SSB. The situation in NR is a little different from NR V2X. Both data and S-SSB support 15/30/60kHz SCS for NR V2X according to RAN1’s physical layer design. On top of that, S-SSB has the same numerology as data channels for a given carrier.
Also, RAN4 had an agreement related to channel raster:

For the same SCS, the subcarrier grid shall be the same for SSB and data.
In order to align the subcarrier grid, band n47 should support different kinds of ΔFRaster. So, we propose 15/30/60 kHz ΔFRaster for band n47 and ΔFRaster should be the same as the SCS the channel is using for both S-SSB and data.
Proposal 1: For NR V2X operating band n47 with 15kHz channel raster, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2,4}. 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 1 is given as <I>.
Table 1: Applicable NR-ARFCN for band n47

	NR Operating Band
	ΔFRaster 

(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n47
	15
	790334-<1>-795000
	790334-<1>-795000

	
	30
	790334-<2>-795000
	790334-<2>-795000

	
	60
	790334-<4>-795000
	790334-<4>-795000


Proposal 2: For NR V2X band n47, ΔFRaster applies to channels using the SCS that is equal to S-SSB SCS and data SCS.
Channel raster for NR V2X licensed bands

It was already agreed that reuse NR Uu channel raster for sidelink in the NR V2X licensed bands.
And the coexistence between Uu and sidelink should be further discussed for NR V2X licensed bands.
2.2. Solutions for co-existence problem
In RAN4#92bis meeting, it was brought up that the co-existence problem needs further discussion for both band n47 and NR V2X licensed bands. To be more specific, these two coexistence cases needs to be studied:
Case1: NR sidelink coexistence with LTE sidelink in 5.9GHz (LTE V2X band 47 and NR V2X band n47)
Case2: NR sidelink coexistence with NR Uu in unlicensed bands.
For Case1, the co-existence with LTE V2X when the channel is shared should be considered. In [2], it was proposed that use existing frequencyShift7p5kHz when LTE uplink/sidelink and NR sidelink co-exist within same band. We agree that in order to achieve subcarrier alignment between LTE sidelink and NR sidelink, additional frequency shift is needed. However, frequency shift of 7.5kHz is not enough to solve the coexistence between LTE V2X and NR V2X. Originally, 7.5kHz shift is introduced for SUL and LTE-NR co-existence. It should be noted that SUL bands and refarmed NR bands both use 100kHz channel raster as baseline which is aligned with LTE. The situation is different for NR V2X. NR V2X uses SCS based channel raster while LTE V2X uses 100kHz channel raster. Channel rasters are not aligned between LTE V2X and NR V2X. If LTE sidelink carrier is co-channelled with NR sidelink carrier, the channel raster should point to the same RF channel. Channel rasters for LTE V2X and NR V2X should be aligned before introducing the 7.5kHz shift.
Observation 1: Channel rasters for LTE V2X and NR V2X should be aligned before introducing the 7.5kHz shift for band n47.
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Fig1. Channel raster points in 5.9GHz band
In order to align NR V2X channel raster points with LTE V2X channel raster points, integer number N of 5kHz frequency shift is needed (N could be zero).
Observation 2: In order to align NR V2X channel raster points with LTE V2X channel raster points, integer number N of 5kHz frequency shift is needed (N could be zero).
Proposal 3: There are two kinds of frequency shift is needed in order to perform coexistence between LTE sidelink and NR sidelink in 5.9GHz band, integer number N of 5kHz frequency shift and 7.5kHz frequency shift.
For case 2, there coexists NR Uu and NR sidelink in NR V2X licensed bands. In RAN4#92bis meeting, it has been agreed that reuse NR Uu channel raster for sidelink in the NR V2X licensed bands. Naturally, NR sidelink channel raster is aligned with Uu channel raster. No need to introduce the 5kHz frequency shift because channel rasters are already aligned between sidelink and Uu. If sidelink is co-existing with Uu in licensed bands, subcarrier alignment between NR Uu and sidelink, 7.5kHz frequency shift is not needed to ensure the coexistence between NR Uu and sidelink in NR V2X licensed bands.
Proposal 4: No frequency shift is needed to ensure the coexistence between NR Uu and NR sidelink in NR V2X licensed bands.
3. Conclusion
This contribution discusses channel raster and related co-existence problem for NR V2X. The following observations and proposals are made:
Proposal 1: For NR V2X operating band n47 with 15kHz channel raster, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2,4}. 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 1 is given as <I>.
Table 1: Applicable NR-ARFCN for band n47

	NR Operating Band
	ΔFRaster 

(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n47
	15
	790334-<1>-795000
	790334-<1>-795000

	
	30
	790334-<2>-795000
	790334-<2>-795000

	
	60
	790334-<4>-795000
	790334-<4>-795000


Proposal 2: For NR V2X band n47, ΔFRaster applies to channels using the SCS that is equal to S-SSB SCS and data SCS.
Observation 1: Channel rasters for LTE V2X and NR V2X should be aligned before introducing the 7.5kHz shift for band n47.
Observation 2: In order to align NR V2X channel raster points with LTE V2X channel raster points, integer number N of 5kHz frequency shift is needed (N could be zero).
Proposal 3: There are two kinds of frequency shift is needed in order to perform coexistence between LTE V2X and NR V2X in 5.9GHz band, integer number N of 5kHz frequency shift and 7.5kHz frequency shift.

Proposal 4: No frequency shift is needed to ensure the coexistence between NR Uu and NR sidelink in NR V2X licensed bands.
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