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1. Introduction
In last RAN4#91 meeting, a way forward was approved [1]. Some requirements need further discussion including Channel/synchronization raster.
	5.4E
	Channel arrangement for V2X
	· For ITS band operation, RAN4 need to discuss whether further optimization on channel/synchronization raster will be needed. 



[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The document [2] discussed the channel arrangement for 5G V2X, but no meeting decision was achieved. This document will further discuss the channel arrangement design for 5G V2X UE.

2. Discussion
In LTE V2X, channel arrangement is not defined, i.e. the general channel arrangement requirements are applied for LTE V2X UE. In NR specification the 5G channel arrangement includes Channel spacing, Channel raster, Synchronization raster, and TX–RX frequency separation.

1). Channel space
The channel spaces are defined for 100 kHz, 15 kHz, and 30 kHz channel raster in TS38.101-1. These general definitions are also reused for 5G V2X considering that other frequency bands may be introduced for 5G V2X.
Proposal 1: General definitions are reused for 5G V2X

2). Channel raster
By our understanding, there may be LTE V2X, NR V2X, and DSRC operating on band ITS n47. The co-existence issue should be solved by ACLR, ACS, and out-of-band requirements. The subcarriers of LTE sidelink and NR sidelink are not aligned by selecting channel raster since the resource element mapping is different between LTE sidelink and NR sidelink. On the other hand, LTE sidelink and NR sidelink should operate as TDM model for V2X UE. No subcarrier alignment is requested between LTE and NR sidelink. The general channel raster definition will be reused, and only 15kHz channel raster is defined for band n47 in current release.
Proposal 2: General channel raster definition will be reused, and only 15 kHz channel raster is defined for band n47 in current release.
The range of frequency band n47 is 5855MHz to 5925MHz. The minimum bandwidth is 10MHz. So the rang of NR –ARFCN, NREF, is calculated following FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs) as:
First NREF = (FREF – FREF-Offs) / ΔFGlobal + NREF-Offs = (5855MHz – 3000MHz) / 0.015MHz + 600000 => 790334
Last NREF = (5925MHz – 3000MHz) / 0.015MHz + 600000 = 795000
The ARFCN are defined as Table 1.
Table 1: Applicable NR-ARFCN for NR V2X operating band
	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



3). Synchronization raster
We agree with [2]’s view that the frequency location of S-SSB is (pre-)configured, and scanning for S-SSB is unnecessary for NR V2X UE. But the SSB frequency location may not be in the centre frequency channel. We think GSCN is still required for high layer (pre-)configuration for S-SSB frequency location.
[bookmark: OLE_LINK18][bookmark: OLE_LINK15]The PRB number of NR S-SSB is different from NR Uu SSB, and 11 PRB S-SSB is defined in RAN1. So Synchronization raster to synchronization block resource element mapping needs to be redefined for NR V2X. The synchronization raster should be mapped on resource element index k = 6 and physical resource block number nPRB of the S-SS block is 5. The mapping is defined as Table 2.
Table 2: Synchronization raster to S-SS block resource element mapping
	
Resource element index 
	6

	
Physical resource block number  of the S-SS block
	



Proposal 3: Synchronization raster to synchronization block resource element mapping needs to be redefined for NR V2X.
It is proposed that general synchronization raster definition will be reused, and the value of synchronization raster for band n47 will be defined as Table 3 and calculated as following:
[bookmark: OLE_LINK16]First GSCN = (5855MHz + 5.5*0.18MHz – 3000MHz) /1.44MHz + 7499 => 9483
Last GSCN= (5925MHz – 5.5*0.18MHz – 3000MHz) /1.44MHz + 7499 => 9529
Table 3: Applicable S-SS raster entries per NR V2X operating band
	NR operating band
	S-SS Block SCS
	Range of GSCN
(First – <Step size> – Last)

	n47
	15 kHz
	9483 – <1> – 9529


Proposal 4: General synchronization raster definition will be reused, and the value of synchronization raster for band n47 will be defined.

4). TX–RX frequency separation
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The sidelink operates as TDD mode. Tx-Rx frequency separation is not required for sidelink operation. No Tx-Rx frequency separation definition will be defined for NR V2X.
Proposal 5: No Tx-Rx frequency separation definition will be defined for NR V2X.
Based on above proposals, a TP document [3] is presented in other paper.

3. Conclusion
This paper gives our consideration for channel arrangement for 5G V2X. Following proposals are presented:
Proposal 1: General definitions are reused for 5G V2X
Proposal 2: General channel raster definition will be reused, and 15kHz channel raster is defined for band n47 in current release.
Proposal 3: Synchronization raster to synchronization block resource element mapping needs to be redefined for NR V2X.
Proposal 4: General synchronization raster definition will be reused, and the value of synchronization raster for band n47 will be defined.
Proposal 5: No Tx-Rx frequency separation definition will be defined for NR V2X.
Based on above proposals, a TP document [3] is presented in other paper.
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