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Introduction
[bookmark: _Hlk67303752]NR band n14 was firstly proposed in RAN4#97-e for Rel-17 SL enhancement, intended to support public safety services though SL interface when UE is out of coverage of LTE or NR [1]. Later in the following RAN4#98-e meeting, the system parameters including supported channel bandwidth and channel raster for n14 were discussed [2]. In this contribution, our views on system parameters for newly introduced SL bands are presented.
Discussion
[bookmark: _Hlk67579503]System parameters for NR V2X in Rel-16
In Rel-16, there were extensive discussions on system parameters for NR V2X operating bands. The general channel raster and sync raster design for NR V2X operating band has been agreed and captured in TS 38.101-1. It is captured as follows:
Channel raster
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.
Synchronization raster 
There is no synchronization raster definition for NR V2X for both licensed bands and unlicensed bands.
For coexistence, two types of frequency shift are introduced for channel raster [4]. The N*5kHz shift is introduced for channel raster for SL is aligned with that for other RATs. The 7.5kHz frequency shift comes from subcarrier alignment due to different waveforms between SL and other RATs.
[bookmark: _Hlk67577774]The frequency raster shift is intended for all V2X operating bands, not only limited to specific bands. There was an LS sent to RAN2 to design signal parameters for reference frequency shift for NR V2X frequency configuration in FR1. [3]. In Rel-17, the newly introduced operating bands for SL can naturally support the frequency raster shift defined in Rel-16.
The frequency location of S-SSB is (pre-)configured, which implies that there is no intended hypotheses detection in frequency location of S-SSB performed by the UE for a carrier in a given band. In this sense, sync raster is not defined for NR V2X for both licensed and unlicensed bands. It is also reasonable not to define sync raster for operating bands for SL in Rel-17.
[bookmark: _Hlk67587486]Observation 1: The newly introduced operating bands for SL in Rel-17 can naturally support the general channel raster and sync raster design defined in Rel-16.

System parameters for band n14
NR operating band n14 was proposed for SL transmission in Rel-17 [1]. In the last meeting, there were these WFs [1][2] related to band n14:
WF1 on operating scenario for n14:
Based on interesting operator’s operating scenarios, there is no Uu service for the whole band in out-of-coverage scenario. Hence, RAN4 conclude that the co-existence evaluation in n14 for out-of-coverage scenario is not needed. 
WF2 on supported CBW in n14 for SL transmission
· Option 1: Only allow 10MHz CBW in n14.
· Option 2: Both 5MHz and 10MHz CBW in n14.
· Based on the candidate options, RAN4 further discuss on the supported CBW in n14.
WF3 on channel raster for n14
· Option 1: 7.5 kHz shift will be considered in NR SL refarming bands (e.g. n14) to use LTE Uu/ProSe and NR SL operation in a spectrum sharing manner. If only NR SL operation is allowed, then NR Uu channel raster will be considered.
· Option 2: Regardless of sharing LTE prose/SL and NR SL, RAN4 firstly need to decide which channel raster will be considered for SL enh. operation
· Based on the candidate options (can be multiple choice), RAN4 further discuss the general principle for channel raster.
According to WF1, n14 can be used for SL only when there is no coverage for LTE/NR. In this case, there is no co-existence study in n14 for SL with legacy RAT. Band n14 used for public safety though SL interface is totally independent with the LTE/NR band (n)14.
[bookmark: _Hlk67581892]Observation 2: Since there is no co-existence scenario, n14 used for public safety though SL interface is totally independent with the LTE/NR band (n)14.
As for channel bandwidths for n14, the general principle defined in Rel-16 still applies:
Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
Since 5/10 MHz are both supported for NR band n14 for Uu, they also can be supported for SL transmission. For Option 1 in WF2, we do not see any strong reasons for objecting 5MHz CBW. For the flexibility of supported channel bandwidths, it is better to introduce all the possible channel bandwidths in the first place for avoiding unnecessary troubles in the future.
Proposal 1: It is suggested to support both 5M and 10M channel bandwidths in n14 for SL transmission.
For channel raster in n14 for SL transmission, there are two possible candidate options:
· Option1: With 100kHz channel raster
· [bookmark: _Hlk67585038]Table 1: Applicable NR-ARFCN for band n14 for SL transmission
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n14
	100
	157600 – <20> – 159600
	151600 – <20> – 153600



· Option 2: With 15kHz channel raster
· [bookmark: _Hlk67587390]Table 2: Applicable NR-ARFCN for band n14 for SL transmission
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n14
	15kHz
	157600 – <3> – 159598
	151600 – <3> – 153598


In Option 1, 100kHz channel raster can be an option. However, using the same channel raster with NR is unnecessary and of no benefits for n14 for the following reasons:
· No need to consider the co-existence with NR;
· For n14 used for SL transmission, it can inheritably support the frequency raster shift to ensure the co-existence with NR even with the different channel raster with NR;
In option 2, 15kHz channel raster is used for n14 for SL transmission. Since no co-existence scenario with NR is considered, N*5kHz frequency shift is not needed. Even considering coexistence scenario with NR, N*5kHz frequency shift can be configured to ensure the compatibility with NR. With 15kHz SCS based channel raster, no need to ensure subcarrier alignment with NR, thus 7.5kHz shift can also be avoided.
In summary, 15kHz channel raster can be more convenient for n14.
[bookmark: _Hlk67587548]Proposal 2: Channel raster of 15kHz is preferred for n14 and the frequency raster shift can be configured.
· Table 2: Applicable NR-ARFCN for band n14 for SL transmission
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n14
	15kHz
	157600 – <3> – 159598
	151600 – <3> – 153598


Conclusion
This contribution discusses the system parameters for newly introduced SL bands. The following observations and proposals are made:
Observation 1: The newly introduced operating bands for SL in Rel-17 can naturally support the channel raster and sync raster design defined in Rel-16.
Observation 2: Since there is no co-existence scenario, n14 used for public safety though SL interface is totally independent with the LTE/NR band (n)14.
[bookmark: _Hlk67587851]Proposal 1: It is suggested to support both 5M and 10M channel bandwidths in n14 for SL transmission.
Proposal 2: Channel raster of 15kHz is preferred for n14 and the frequency raster shift can be configured.
· Table 2: Applicable NR-ARFCN for band n14 for SL transmission
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n14
	15kHz
	157600 – <3> – 159598
	151600 – <3> – 153598
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