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1. Introduction
In RAN4#93 meeting, an extensive progress was made on channel raster design for NR V2X [1]. Furthurmore, for coexistence issue between NR V2X and LTE V2X, two types of frequency shift were introduced, i.e., N*5kHz and 7.5kHz frequency shift. There was an LS[2] sent to RAN2 about the frequency shift. However, the definition of channel raster for band n47 is still not finished. 30/60kHz channel rasters are still in brackets for now. In this paper, we will continue discussing channel raster issues for band n47.
2. Discussion
2.1. The necessity of introducing 30/60kHz raster for band n47
First of all, the definition of channel raster for band n47 should follow the general channel raster definition in NR.
If the general NR channel raster definition is used, and the specific channel raster for n47 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 and ΔFRaster should be the same as the SCS the channel is using for both S-SSB and data.

If alignment of subcarrier grid between S-SSB and data is not an issue, only 15kHz ΔFRaster can be used for band n47.
In this paper two different solutions are summaried for channel raster for NR V2X band n47:

Solution 1: Only 15kHz ΔFRaster is used for band n47.
Solution 2: 15/30/60kHz ΔFRaster are used for band n47.
Solution 1 does not ensure the alignment of subcarrier grid between S-SSB and data. The alignment issue can be left to other WGs or UE implementation.

Solution 2 strictly follows the general channel raster definition in NR and therer is no alignment issue between S-SSB and data. If 15/30/60 kHz ΔFRaster are used for band n47, there will be some consequences on the frequency shift issue which will be discussed in following chapter.
Proposal 1: Two different solutions are summaried for channel raster for NR V2X band n47:

Solution 1: Only 15kHz ΔFRaster is used for band n47.

Solution 2: 15/30/60kHz ΔFRaster are used for band n47.
Observation 1: Different kinds of ΔFRaster (15/30/60kHz) should be supported in order to align the subcarrier grid between S-SSB and data for band n47 and ΔFRaster should be the same as the SCS the channel is using for both S-SSB and data.
Observation 2: Only 15kHz ΔFRaster used for band n47 does not ensure the alignment of subcarrier grid between S-SSB and data. The alignment issue can be left to other WGs or UE implementation.
2.2. Frequency shift issue
Frequency shift issue is impacted on how the channel raster is defined. For current frequency shift design, two types of frequency shift are introduced:
· Shift Set 1: N*5kHz
N can be set as one of following values {-1, 0, 1}.
This shift is caused when NR V2X coexist with LTE V2X using 100kHz channel raster above 3GHz frequency band.
· Shift Set 2: 7.5kHz

This shift comes from subcarrier alignment between LTE uplink/sidelink (SC-FDMA w/ 7.5kHz shift) and NR sidelink(CP-OFDM).

The impact on N values due to different channel raster design for band n47
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Case 1: For 15 kHz ΔFRaster, -5kHz, 0kHz, 5kHz frequency shift can align NR V2X channel raster points with LTE V2X channel raster points. Thus N can be set as {-1, 0, 1}.
Case 2: For 30 kHz ΔFRaster, -10kHz, 0kHz, 10kHz frequency shift can align NR V2X channel raster points with LTE V2X channel raster points. Thus N can be set as {-2, 0, 2}.
Case 2: For 60 kHz ΔFRaster, -20kHz, 0kHz, 20kHz frequency shift can align NR V2X channel raster points with LTE V2X channel raster points. Thus N can be set as {-4, 0, 4}.
For channel raster Solution 1, i.e. only 15kHz ΔFRaster is used, the current frequency shift design is enough.
For channel raster Solution 2, i.e. 15/30/60kHz ΔFRaster are used for band n47, the current frequency shift design is not enough, N values should be {-4, -2, -1, 0, 1, 2, 4}.
Observation 3: For channel raster Solution 1, i.e. only 15kHz ΔFRaster is used, the current frequency shift design is enough. For channel raster Solution 2, i.e. 15/30/60kHz ΔFRaster are used for band n47, the current frequency shift design is not enough, N values should be {-4, -2, -1, 0, 1, 2, 4}.
In RAN4#93 meeting, an LS[2] has already been sent to RAN2 that N can be set as one of following values {-1, 0, 1}. If 15/30/60kHz ΔFRaster are proposed, then more N values should be introduced. At this timeline, in order to simply channel raster for band n47, we propose to remove 30/60 kHz ΔFRaster and only 15kHz ΔFRaster is used for band n47.
Proposal 2: Only 15 kHz ΔFRaster are used for NR V2X band n47.
3. Conclusion
In this contribution, remaining issues on channel raster for band n47 are discussed. Two possible channel raster solutions are proposed for band n47. The following proposals are made:
Proposal 1: Two different solutions are summaried for channel raster for NR V2X band n47:

Solution 1: Only 15kHz ΔFRaster is used for band n47.

Solution 2: 15/30/60kHz ΔFRaster are used for band n47.
Observation 1: Different kinds of ΔFRaster (15/30/60kHz) should be supported in order to align the subcarrier grid between S-SSB and data for band n47 and ΔFRaster should be the same as the SCS the channel is using for both S-SSB and data.
Observation 2: Only 15kHz ΔFRaster used for band n47 does not ensure the alignment of subcarrier grid between S-SSB and data. The alignment issue can be left to other WGs or UE implementation.
Observation 3: For channel raster Solution 1, i.e. only 15kHz ΔFRaster is used, the current frequency shift design is enough. For channel raster Solution 2, i.e. 15/30/60kHz ΔFRaster are used for band n47, the current frequency shift design is not enough, N values should be {-4, -2, -1, 0, 1, 2, 4}.

Proposal 2: Only 15 kHz ΔFRaster are used for NR V2X band n47.
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