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1 Introduction
In RAN4 #91 meeting, re-farmed band of n47 was agreed to be used NR V2X [1]. And, in last RAN4 #92 meeting, channel bandwidth of n47 was agreed and general aspects of RF requirement including channel arrangement for NR V2X was discussed [2][3]. In this contribution, we provide our views on NR V2X channel arrangement based on existing arrangement.
2 Discussion 
2.1 General aspect of channel arrangement

In NR, channel raster(NR-ARFCN) and sync raster(GSCN) was differently used considering wideband operation, whereas LTE only considered single channel raster(EARFCN). In NR V2X, RAN1 already agreed not to use blind search for SL-SSB and it means that exact frequency of SL-SSB can be configured by network. On top of that, considering GSCN step size of 1.2MHz for 0-300MHz and 1.44MHz for 3000-24250MHz, using GSCN to specify exact SL-SSN frequency will have some limitation in terms of flexibility of SL-SSB location. Thus, explicit GSCN definition might not be needed in RAN4 NR V2X requirements.
Proposal 1. Do not introduce GSCN requirements in NR V2X.

For general channel raster of NR V2X, existing NR-ARFCN channel raster can be reused at least for license band operation.

Proposal 2. Reuse NR-ARFCN of Uu for NR V2X licensed band operation.

Also, considering waveform difference between LTE uplink/sidelink(SC-FDMA w/ 7.5kHz shift) and NR sidelink(CP-OFDM), we think that NR V2X also need to reuse existing frequencyShift7p5kHz [4] to align subcarrier space with co-channel/adjacent channel to integer multiple of SCS.

Proposal 3. Use existing frequencyShift7p5kHz when LTE uplink/sidelink and NR sidelinks are co-exist within same band.
2.2 Channel arrangement for n47

Before start of channel raster discussion, we need to consider existing channel arrangement from regulator body. In Figure 1, ECC recommendation for ITS in 5.9GHz was shown.
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Figure 1. overview of frequency band at 5.9 GHz [5]
Considering existing regulatory channelization at 5.9 GHz, channel raster of n47 need to be down-selected instead of using full range of NR-ARFCN for given frequency range as NR-U already agreed similar approach in n46[6]. 

Proposal 4. Down-selection based on existing channelization of 10MHz need to be considered.

Also, for n47, RAN4 already agreed to use 10/20/40MHz as its applicable channel bandwidth. To support all applicable channel bandwidth in n47 when down-selection is used, using 5 MHz step size between channel raster will be beneficial for n47.
Proposal 5. To support 10/20/40MHz CBW, 5MHz step size between channel raster need to be considered.

On top of proposal 4, we think that channel raster number have some dependency with used SCS. In NR V2X, 15/30/60 kHz SCS can be expected to be used. If we introduce down-selected channel raster based on certain SCS which is not largest applicable SCS, then actual impact due to adjacent leakage will be larger for case using different numerology between adjacent CC. Similar approach is already applied in NR Uu channel spacing for CA[4]. Thus, we believe that 60kHz SCS need to be considered when design n47 channel raster.
During last meeting, there exist a proposal to consider 300kHz channel raster to mitigate inter sub-carrier interference [7]. For this issue, we present down-selected channel raster based on our proposal 4 and 5 for 60kHz and 300 kHz step-size in Table 1.
Table 1. Channel raster using 60kHz/300kHz

	Frequency
[MHz]
	60kHz based Channel raster
	300kHz based Channel raster

	
	Frequency
[MHz]
	NR-ARFCN
	Δfreq.
[kHz]
	Frequency
[MHz]
	NR-ARFCN
	Δfreq.
[kHz]

	58601
	5860.02
	790668
	20
	5859.9
	790660
	-100

	58652
	5865
	791000
	0
	5865
	791000
	0

	58701
	5869.98
	791332
	-20
	5870.1
	791340
	100

	58753
	5875.02
	791668
	20
	5874.9
	791660
	-100

	58801
	5880
	792000
	0
	5880
	792000
	0

	58853
	5884.98
	792332
	-20
	5885.1
	792340
	100

	58901
	5890.02
	792668
	20
	5889.9
	792660
	-100

	58953
	5895
	793000
	0
	5895
	793000
	0

	59001
	5899.98
	793332
	-20
	5900.1
	793340
	100

	59053
	5905.02
	793668
	20
	5904.9
	793660
	-100

	59101
	5910
	794000
	0
	5910
	794000
	0

	59152
	5914.98
	794332
	-20
	5915.1
	794340
	100

	59201
	5920.02
	794668
	20
	5919.9
	794660
	-100

	Note 1. Only Applicable for 10MHz CBW
Note 2. Only Applicable for 20MHz CBW
Note 3. Applicable for 20/40MHz CBW


From Table 1, we can see that if 300 kHz raster is used n47, up to 100kHz frequency shift comparing original possible center frequency based on regulatory channelization can be exist whereas 20kHz frequency shift can be observed in 60kHz SCS based channel raster. It means that guard band will be reduced up to 100kHz and it will effect on NR V2X spectrum utilization. Thus we prefer to use 60kHz SCS based channel raster. Obviously, when SCS based channel raster, there will be some additional frequency shift of [-5 kHz, +5kHz] considering 100kHz channel raster of LTE sidelink will be needed on top of 7.5kHz raster shift due to waveform difference. Anyway, we think that such additional frequency shift of [-5kHz, 5kHz] can easily be covered by signaling if we already agree to use 7.5kHz frequency shift signaling from proposal 2. 
Proposal 6. 60kHz channel raster step size need to be considered with signaling support for additional frequency shift of [-5 kHz, 5 kHz]
Based on our above proposals, we propose to use NR-ARFCN marked as yellow in Table 1 as n47 channel raster.
Proposal 7. Use NR-ARFCN marked as yellow in Table 1 as n47 channel raster.
3 Conclusion
In this paper, we provide our preliminary views on channel and sync raster for NR V2X. Our proposals for general channel raster are as follows;
Proposal 1. Do not introduce GSCN requirements in NR V2X.

Proposal 2. Reuse NR-ARFCN of Uu for NR V2X licensed band operation.

Proposal 3. Use existing frequencyShift7p5kHz when LTE uplink/sidelink and NR sidelinks are co-exist within same band.

Our proposals for n47 specific channel raster are as follows;

Proposal 4. Down-selection based on existing channelization of 10MHz need to be considered.

Proposal 5. To support 10/20/40MHz CBW, 5MHz step size between channel raster need to be considered.

Proposal 6. 60kHz channel raster step size need to be considered with signaling support for additional frequency shift of [-5 kHz, 5 kHz]

Proposal 7. Use NR-ARFCN marked as yellow in Table 1 as n47 channel raster.
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