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1. Introduction
In last RAN4#92bis meeting, a way forward was approved [1]. Some requirements were reached as following:
Channel raster for band n47:
· 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.
Sync raster for band n47:
· Do not define sync raster for NR V2X band n47.
· Send LS to RAN1 and RAN2 to inform:
· RAN4 does not define sync raster for NR V2X unlicensed bands.
Channel raster for licensed bands:
· Reuse NR Uu channel raster for sidelink in the NR V2X licensed bands.
· The co-existence of LTE Uu when the channel is shared should be considered and frequency shift is FFS.
Sync raster for licensed bands:
· Do not define sync raster for SL interface in NR V2X licensed bands.
· Send LS to RAN1 and RAN2 to inform:
· RAN4 does not define sync raster for NR V2X licensed bands.

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]From the way forward [1] some issues should be discussed and decided including how to set NR V2X UE operating frequency on band 47 following management requirements for channel plan, and how to set NR V2X UE operating frequency on band 47 for co-existence of LTE V2X when the channel is shared. This document will further discuss the channel arrangement design for NR V2X UE.

2. Discussion
It is agreed that channel raster for n47 should be based on general channel raster definition in NR which is SCS based channel raster. The channel raster for NR is designed as following:
For above 3GHz, the frequency based on NR channel raster is defined as:
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)	                                                                      (1)
Table 5.4.2.1-1 (TS 38.101-1): NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666



It is discussed that the channel frequencies of ECC management is planned as 10MHz bandwidth and the operating frequencies is designed at 5860MHz, 5870MHz, 5880MHz, 5890MHz, 5900MHz, 5910MHz, and 5920MHz on band n47. The channel raster of LTE V2X is 100 kHz, and the operating frequencies may be set on these frequencies.
From above definitions, the ECC, LTE V2X, and NR V2X operating frequency is calculated as Table 1. The NR V2X channel frequency can’t be always set at ECC channel frequency. The frequency offset is listed in Table 1.
On the other hand, the mapping of NR channel raster to resource element is defined in Table 5.4.2.2-1 in TS 38.101-1. The channel frequency set by channel raster is not the centre frequency (fc) of the maximum transmission bandwidth configuration. The centre frequencies (fc) are always SCS/2 below the NR channel frequency. The fc and frequency offset of fc to ECC/LTE V2X channel frequency are also listed in Table 1. For channel 2 and channel 5, the NR V2X channel raster can be adjusted, i.e. the NREF plus 1, to set the frequency offset of fc to ECC/LTE V2X channel frequency less than 7.5kHz.
Table 1.  ECC channel, LTE V2X, and NR V2X channel frequency
	
	Channel 1
	Channel 2
	Channel 3
	Channel 4
	Channel 5
	Channel 6
	Channel 7

	ECC Frequency (MHz)
	5860
	5870
	5880
	5890
	5900
	5910
	5920

	LTE V2X operating frequency (MHz)
	5860
	5870
	5880
	5890
	5900
	5910
	5920

	NR V2X channel raster (NREF)
	790667
	791333
	792000
	792667
	793333
	794000
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]794667

	NR V2X operating frequency
	5860.005
	5869.995
	5880
	5890.005
	5899.995
	5910
	5920.005

	Frequency offset (kHz)
	+5
	-5
	0
	+5
	-5
	0
	+5

	[bookmark: OLE_LINK148][bookmark: OLE_LINK149]fc for 15kHz SCS (MHz)
	5859.9975
	5869.9875
	5879.9925
	5889.9975
	5899.9875
	5909.9925
	5919.9975

	Frequency offset of fc to LTE V2X (kHz)
	-2.5
	-12.5
	-7.5
	-2.5
	-12.5
	-7.5
	-2.5

	Adjusted channel raster
	-
	791334
	-
	-
	793334
	-
	-

	Adjusted fc (MHz)
	-
	5870.0025
	-
	-
	5900.0025
	-
	-

	Adjusted frequency offset (kHz)
	-2.5
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]2.5
	-7.5
	[bookmark: OLE_LINK17]-2.5
	2.5
	-7.5
	-2.5



[bookmark: OLE_LINK147]Table 5.4.2.2-1 (TS 38.101-1): Channel raster to resource element mapping
	

	NRBmod2 = 0
	NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	




From the calculation in Table 1, the frequency offset always exists, even using 7.5 kHz offset as for SUL. So the operating frequency of NR V2X can’t be set as the same frequency with ECC/LTE V2X channel, and the SCS frequency of NR V2X can't align with LTE V2X if only reusing NR Uu channel raster.
Observation: The operating frequency of NR V2X can’t be set as the same frequency with ECC/LTE V2X channel, and the SCS frequency of NR V2X can't be aligned with LTE V2X if only reusing NR Uu channel raster.

To solve this issue, some offsets for NR V2X operating frequency should be used as for SUL. It is proposed that the NR V2X operating frequency is defined as:
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs) + N∆f * 0.0025MHz
Here, N∆f is signalled by network configuration or pre-configuration. It can be set as one of following values：-2, -1, 0, 1, 2, 3.
By using this definition, the NR V2X channel frequency or centre frequency of the maximum transmission bandwidth configuration can align with ECC channel schedule and LTE V2X operating frequency. The SCS of NR V2X and LTE V2X can be aligned for co-existence.
Proposal: The NR V2X operating frequency is defined as:
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs) + N∆f * 0.0025MHz
[bookmark: OLE_LINK150][bookmark: OLE_LINK151]Here, the N∆f is signalled by network configuration or pre-configuration. It can be set as one of following values：-2, -1, 0, 1, 2, 3.
For this definition, an LS needs to be sent to RAN2 for related signalling design to configure parameter N∆f.

3. Conclusion
[bookmark: OLE_LINK154][bookmark: OLE_LINK155]This paper gives our analysis for channel arrangement for NR V2X. Following observation and proposal are presented:
Observation: The operating frequency of NR V2X can’t be set as the same frequency with ECC/LTE V2X channel, and the SCS frequency of NR V2X can't be aligned with LTE V2X if only reusing NR Uu channel raster.
Proposal: The NR V2X operating frequency is defined as:
[bookmark: _GoBack]FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs) + N∆f * 0.0025MHz
Here, the N∆f is signalled by network configuration or pre-configuration. It can be set as one of following values：-2, -1, 0, 1, 2, 3.
For this definition, an LS needs to be sent to RAN2 for related signal design to configure parameter N∆f.
Based on above proposals, a TP document [3] is presented in other paper.
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