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Introduction
[bookmark: _Hlk134696308]In the last meeting, we had very effective discussion on SL-U single carrier system parameters requirements considering reusing NR-U requirements as much as possible. Most of the system parameters requirements have been decided for SL-U single carrier operation in [1]. In this contribution, we continued the discussion on remaining system parameters requirements for SL-U single carrier operation.
Discussion
[bookmark: _Hlk110692848]NR SL-unlicensed is a new UE feature introduced in Rel-18 SL evolution WI. The first issue for SL-U is how to capture the RF requirements in TS 38.101-1. In the last meeting, there are three Options proposed for SL-U requirements location in TS 38.101-1 as follows:
Issue 1-2-1: Which clause is used to define SL-U requirements
Below approaches can be further discussed in next meeting:
· Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U.
· Option 2: Capture the SL requirement under suffix E. Change “V2X” to “Sidelink”.
· Option 3: Capture all SL requirement under suffix E but with different clauses for licensed and unlicensed operation. FFS on how to distinguish them in clause numbering considering impact of other features like SL CA.
[bookmark: _Hlk110697904]Currently, UE RF requirements for Rel-16 V2X and Rel-17 SL enhancement are captured in the Clause with suffix ‘E’. However, it is not that clear if all RF requirement for R18 SL evolution are include in suffix ‘E’ since SL-U is a totally new UE feature. All the new bands and corresponding RF requirements for SL-U can be introduced in a new suffix to differentiate from current suffix ‘E’ requirements. We prefer Option 1 for this issue.
Currently, it can be observed that all the additional requirements with suffix ‘E’ are titled with V2X, for example, ‘5.2E.1	V2X operating bands’, ‘5.2E.2 V2X operating bands for con-current operation’. If we change ‘V2X’ to ‘SL’ as Option 2, there will be a misalignment between suffix ‘E’ and V2X additional requirements. Option 2 is not preferred.
[bookmark: _Hlk134716839]For Option 3, it is not that clear to us about the clause numbering. We should keep in mind that, it is not to expected to change the current V2X additional requirements structure as they are quite stable. 
Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 
For channel spacing definition, it was agreed to reuse the generic requirements in clause 5.4.1 of TS 38.101-1 for SL-U. However, it still needs further study on how to select which channel raster option to define the nominal channel spacing. For band n46, n96, n102, the general NR-ARFCN are defined based on 15kHz ΔFRaster, as shown in Table 1. Further restrictions on allowed NR-ARFCN were defined for band n46, n96 and n102.
Table 1. General NR-ARFCN in band n46, n96, n102
	NR operating band
	[bookmark: _Hlk134715745]ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n462
	15
	743334 – <1> – 795000
	743334 – <1> – 795000

	n963
	15
	795000 – <1> – 875000
	795000 – <1> – 875000

	n1024
	15
	795000 – <1> – 828333
	795000 – <1> – 828333



For the nominal channel spacing, the following equation can still apply since ∆FRaster equals 15 kHz for band n46, n96 and n102. However, the restriction on allowed NR-ARFCN will not impact the nominal channel spacing since the raster points will be in 15kHz channel raster grid for band n46, n96, n102.
For NR operating bands with 15 kHz channel raster,
[bookmark: _Hlk134716218]Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals 15 kHz
Proposal 2: For SL-U bands n46, n96, n102, the nominal channel spacing is defined as follows:
-	For NR operating bands with 15 kHz channel raster,
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals 15 kHz
It remains FFS on whether to maintain the 7.5kHz frequency shift for NR SL-U. For the applicability of V2X channel raster shift, the discussion can go back to RAN4#93 meeting [2]. This channel raster frequency shift is only applied for channel raster in Band n47. The N*5kHz shift is needed for the alignment of LTE V2X channel raster (100kHz) and NR V2X raster (15kHz). The 7.5kHz shift is introduced for the subcarrier alignment between LTE V2X carrier and NR V2X carrier.
· NR V2X RF reference frequency will be shifted by Δshift-V2X
FREF, shift = FREF + Δshift-V2X
· Δshift-V2X = N*5kHz  + Δshift
· Both N and Δshift are separately signaled by network configuration or pre-configuration.
· N can be set as one of following values：[-1,0,1]
·  Δshift (0 or 7.5kHz) will be reused from existing IE(frequencyShift7p5khz) from NR Uu
For NR SL-U bands, there is no channel raster alignment or subcarrier alignment, thus no need to define channel raster shift for SL-U.
[bookmark: _Hlk134716858]Proposal 3. No need to define channel raster shift in NR SL-U.  
For wideband operation, it was agreed to reuse the NR-U requirements for wideband operation and intra-cell guard bands. However, whether to introduce the new IEs intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List needs further study for SL-U. Currently, RAN4 defined the default pattern for wideband operation for bandwidths larger than 20MHz as in Table 5.3.3-2.
Issue 2-6-1: Wideband operation and Intra-cell guard bands definition
· Proposals: 
· Option 1: Reuse the NR-U requirements for wideband operation and Intra-cell guard bands in 38.101-1 clause 5.3.3 for NR SL-U. 
· Option 2: In SL-U, intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List can be introduced.
Way forward:
· Option 1 is agreed.
· FFS on Option 2

Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	15
	105-6-105
(216)
	N/A
	N/A
	N/A

	30
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)
	· 50-6-50-6-49-6-50-6-50
(273)

	60
	23-5-23
(51)
	23-5-23-5-23
(79)
	23-5-23-5-23-5-23
(107)
	· 23-5-23-5-23-5-23-5-23
(135)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.


[bookmark: _Hlk134720417]Besides the default pattern, it is allowed to configure the intra-cell guard band through IE intraCellGuardBandsUL-List and intraCellGuardBandsDL-List under some conditions or in some regions additional intra-cell guardbands are needed. From our understanbding, wideband operation is needed for SL-U, this flexibility of different wideband operation patterns need to be considered as NR-U did. However, the IEs intraCellGuardBandsUL-List and intraCellGuardBandsDL-List apply for the UL/DL wideband operation, which is not intended for SL. In this reason, we think new IEs need to be introduced for SL-U.
[bookmark: _Hlk134720615]Proposal 4: New IEs need to be introduced for SL-U wideband operations allowing configuration of intra-cell guard bands.
 Conclusion
[bookmark: _GoBack]This contribution discusses remaining system parameters requirements for SL-U single carrier operation. The following observations and proposals are made:
Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 
Proposal 2: For SL-U bands n46, n96, n102, the nominal channel spacing is defined as follows:
-	For NR operating bands with 15 kHz channel raster,
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals 15 kHz
Proposal 3. No need to define channel raster shift in NR SL-U.  
Proposal 4: New IEs need to be introduced for SL-U wideband operations allowing configuration of intra-cell guard bands.
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