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1. Introduction
In RAN4#97e meeting, the scope and work plan of Rel-17 SL enhancement in RAN4 was initially discussed with the WF [1] and work plan [2] approved. The band n14 is included as one of sidelink operating bands in FR1 based on operator’s request. Based on the work plan, this contribution will provide our views on system parameters of band n14.
2. Discussion
As per the WF [1] approved in RAN4#97e meeting, the following agreements are made:
	· NR Band n14
· Operator Request
· R4-2016464 [3], NR Sidelink Operating Bands, AT&T, FirstNet
· NR Band n14 is dedicated for first responder communications in the United States.
· NR Band n14 is included as one of the NR sidelink licensed operating bands in FR1
· Some additional information can be provided for SL operation in n14 by RAN4 #98-e
· PC1 or PC3 for SL operation or both PC1 & PC3 in n14
· Is there any legacy Uu operation in n14 or B14?



NR band n14 is included as one of NR sidelink licensed operating bands in FR1 based on operator’s request. It is necessary to specify channel bandwidth and channel arrangement for band n14. Nevertheless, some additional information, e.g. whether there is any legacy LTE Uu or NR Uu operating in B14 or n14, is needed to specify the channel raster of n14 used for SL. The rest part of this paper will introduce the channel bandwidth, channel spacing, channel raster and sync raster for band n14 used for SL.
Some initial considerations of band n14 system parameters per sub-clause are listed as Table 1.
Table 1- Initial considerations of band n14 system parameters per sub-clause
	Sub-clause
	Title
	Considerations 

	5.2E
	V2X Operating bands
	Based on the agreements in RAN4#97e meeting, band n14 is included as one of NR sidelink licensed operating bands in FR1. Other operating bands in FR1 or FR2 will be added based on operator request.

	5.3E
	Channel bandwidth for V2X
	Based on the agreements [2] in Rel-16 NR V2X, the principle of introducing channel bandwidths for NR V2X licensed bands is that channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
The channel bandwidth for V2X will be defined mainly based on operator demand. For band n14, it is proposed to specify 10MHz CBW for 15kHz/30kHz SCS. If operators have the potential demand on smaller channel bandwidth for band n14, 5MHz CBW for 15kHz SCS should be considered as second priority. 

	5.4E
	Channel arrangement for V2X 
	The channel arrangement including channel spacing, channel raster and synchronization raster defined in Rel-16 NR V2X can be reused for the newly introduced licensed band n14. The current description of channel arrangement for V2X in TS 38.101-1 should remain unchanged.



· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Channel bandwidth
Currently, the operating band of n14 is 788-798MHz for uplink and 758-768MHz for downlink. For NR Uu band n14, the channel bandwidths and SCS are specified as 5/10MHz CBW for 15kHz SCS and 10MHz CBW for 30kHz. As per the previous discussion in Rel-16 NR V2X, the principle of introducing channel bandwidths for NR V2X licensed bands [3] is defined as follows:
	· Principle of introducing channel bandwidths for NR V2X licensed bands:
· Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.



When it comes to band n14 used for SL, it is proposed to specify 10MHz CBW for 15kHz/30kHz SCS. If operators have the potential demand on smaller channel bandwidth, 5MHz CBW for 15kHz SCS should be considered as second priority. 
Observation 1: The principle of introducing channel bandwidths for NR V2X licensed bands is that channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
Proposal 1: It is proposed to specify 10MHz CBW for 15kHz/30kHz SCS for band n14. If operators have the potential demand on smaller channel bandwidth for band n14, 5MHz CBW for 15kHz SCS should be considered as second priority. 

· Channel raster
In Rel-16, two types of frequency shifts are defined for channel raster due to different coexistence scenarios [3]. The detailed frequency shift and applicability of frequency shift are shown as follows:
	· For coexistence, 2 types of frequency shift will be considered
· Shift Set 1: N*5kHz
· 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)
· Applicability of frequency shift
	
	n47
	LTE refarming band
	License band (NR only)

	Shift set 1
	Yes
	No
	No

	Shift set 2
	Yes
	Yes
	No






Band n14 is LTE refarming band of band 14. Based on the agreements achieved in Rel-16, only shift set 2 (7.5kHz) for channel raster is applied to band n14. The current description of channel raster with two sets of frequency shift in 38.101-1 clause 5.4E.2 can keep unchanged because no additional frequency shift is identified. The N value should be 0 signalled by the network or configured by pre-configuration parameters when band n14 is operated for NR V2X.
	For NR V2X UE, the reference frequency can be shifted by configuration.
FREF_V2X = FREF + Δshift + N * 5 kHz
where
Δshift = 0 kHz or 7.5 kHz indicated in IE (frequencyShift7p5khz), and
N can be set as one of following values {-1, 0, 1}, which are signalled by the network in higher layer parameters or configured by pre-configuration parameters.



Observation 2: Only shift set 2 (7.5 kHz) for channel raster is applied to band n14 since band n14 is LTE refarming band of band 14. The N value should be 0 signalled by the network or configured by pre-configuration parameters when band n14 is operated for NR V2X.

3. Conclusion
This contribution presents our initial considerations of system parameters for band n14. The following observations an proposals are derived:
· Channel bandwidth
Observation 1: The principle of introducing channel bandwidths for NR V2X licensed bands is that channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
Proposal 1: It is proposed to specify 10MHz CBW for 15kHz/30kHz SCS for band n14. If operators have the potential demand on smaller channel bandwidth for band n14, 5MHz CBW for 15kHz SCS should be considered as second priority. 
· Channel raster
Observation 2: Only shift set 2 (7.5 kHz) for channel raster is applied to band n14 since band n14 is LTE refarming band of band 14. The N value should be 0 signalled by the network or configured by pre-configuration parameters when band n14 is operated for NR V2X.
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