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1. Introduction
Rel-18 NR SL evolution WI was approved with latest WID in [1] and this paper will discuss the system parameters for single CC at unlicensed band.
2. Discussion
2.1 UE CBW
The CBWs supported for SL-U have been agreed except the 10MHz pending whether CA is supported in SL-U. In RAN#99, it was agreed that the V2X CA only to be supported in n47. It is clear that the SL-U bands n46/n96/n102 will not support CA in Rel-18. Therefore, 10MHz will not be supported in Rel-18 SL-U.

	· Support channel bandwidth of 20, 40, 60 and 80 MHz i.e. same maximum bandwidth as is mandatory for NR-U.
· Maximum channel bandwidth of 40MHz for V2X is not impacted
· To put 10MHz on hold to wait for sidelink CA discussion.
· Support for 100MHz is optional for SL-U



Proposal 1:         10MHz UE CBWs is not defined for n46/n96/n102 in R18 SL-U.
2.2 Wideband operation
[bookmark: _Hlk131080997]In NR-U, wideband operation is applied for CBWs larger than 20MHz where nominal and applicable intra-cell guard bands are defined as can be seen below figure 1 and figure 2. When SL works at the unlicensed bands, same wideband operation and intra-cell guard bands can be reused.
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Figure 1 Nominal intra-cell guard bands in NR-U
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Figure 2 Applicable intra-cell guard bands in NR-U
Proposal 2:         NR-U intra-cell guard bands for wideband operation are reused for SL-U.
2.3 Channel Raster
In R16 NR V2X channel raster design, the reference frequency was shifted by N*5kHz comparing with NR reference frequency to align the 100kHz channel raster of LTE V2X and NR 15kHz channel raster in ITS band n47 [2] as can be seen in below figure 3. However, for the SL-U bands n46/n96/n102, there is no LTE V2X services, hens this 5kHz shift is no longer needed.
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Figure 3 Applicable intra-cell guard bands in NR-U
Observation 1:   In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is no longer needed.
Proposal 3:         N*5kHz reference frequency shifted defined in NR V2X is not defined for SL-U considering there is no LTE V2X services in unlicensed bands n46/n96/n102 and no need to align the channel raster.
Then for these unlicensed bands, new channel raster was defined in the spec considering the channel arrangements of unlicensed spectrum, and below figure 4 is the example of band n46. For SL-U, the NR-U channel raster can be reused.
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Figure 4 Channel raster for n46 in NR-U
Observation 2:   New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4:         NR-U channel raster design in n46/n96/n102 are reused for R18 SL-U.
2.4 Channel raster to RE mapping
[bookmark: _Hlk131083221]The channel raster to RE mapping defined in NR V2X section 5.4E.2.2 (pointing to NR single CC section 5.4.2.2) of 38101-1 can be reused.

Proposal 5:         NR V2X (same as NR single CC) channel raster to RE mapping are reused for R18 SL-U.
[bookmark: _Hlk131083247]2.5 Channel raster entries for each operating band
Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.2.3. No need to define new Channel raster entries for each operating band for NR SL-U.

Proposal 6:        NR V2X (same as NR-U and NR single CC) channel raster entries for each operating band are reused for R18 SL-U.

2.6 Sync Raster
[bookmark: _Hlk126076812]Sync Raster is also another important design for NR-U, however, the SSB location for SL is either configured by NW for in coverage scenario or pre-configured for out of coverage scenario therefore there is no sync raster design in R16/17 V2X neither is needed for SL-U.

Observation 3:   SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.

Proposal 7:         Sync raster is not defined for R18 SL-U.

3. Conclusions
[bookmark: _Hlk125811723]In this contribution, the Rel-18 NR SL evolution WI impacts to RAN4 is analysed and got the following observations and proposals.
Proposal 1:         10MHz UE CBWs is not defined for n46/n96/n102 in R18 SL-U.
Proposal 2:         NR-U intra-cell guard bands for wideband operation are reused for SL-U.
Observation 1:   In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is no longer needed.
Proposal 3:         N*5kHz reference frequency shifted defined in NR V2X is not defined for SL-U considering there is no LTE V2X services in unlicensed bands n46/n96/n102 and no need to align the channel raster.
Observation 2:   New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4:         NR-U channel raster design in n46/n96/n102 are reused for R18 SL-U.
Proposal 5:         NR V2X (same as NR single CC) channel raster to RE mapping are reused for R18 SL-U.

Proposal 6:         NR V2X (same as NR-U and NR single CC) channel raster entries for each operating band are reused for R18 SL-U.

Observation 3:   SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.

Proposal 7:         Sync raster is not defined for R18 SL-U.
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Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation

Parameter Unit scs
15 kHz 30 kHz
Intra-cell guard band (size) PRB 6.7 56,7
Transmission bandwidth (size) of RB-set PRB 104,105 49,50,51
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5.4E.2.1 NR-ARFCN and channel raster
For NR V2X, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
For NR V2X UE, the reference frequency can be shifted by configuration.
Frer vax = Frer+ Agsin + N * 5 kHz
where
Awin = 0 kHz or 7.5 kHz indicated in IE (frequencyShifi7pSkhz), and

N can be set as one of following values {-1, 0, 1}, which arc signalled by the network in higher layer parameters or
configured by pre-configuration parameters.
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Table 5.4.2.3-2:

Allowed Nrer (NR-ARFCN) for operation in Band n46

Channel Allowed Nrer
Bandwidth

10 MHz 782000, 788668

20 MHz 744000, 745332, 746668, 748000, 749332, 750668, 752000,
753332, 754668, 756000, 765332, 766668, 768000, 769332,
770668, 772000, 773332, 774668, 776000, 777332, 778668,
780000, 781332, 783000, 784332, 785668, 787000, 788332,
789668, 791000, 792332, 793668

40 MHz 744668, 746000, 748668, 751332, 754000, 755332, 766000,
767332, 770000, 772668, 775332, 778000, 780668, 783668,
786332, 787668, 790332, 793000

60 MHz 745332, 746668, 748000, 752000, 753332, 754668, 766668,
768000, 769332, 773332, 774668, 778668, 780000, 784332,
785668, 791000, 792332

80 MHz 746000, 747332, 752668, 754000, 767332, 768668, 774000,
779332, 785000, 791668

100 MHz 746668, 753332, 768000, 791000

NOTE: 10 MHz channel bandwidth shall only apply in certain regions where
the absence of non 3GPP technologies can be guaranteed on a
long-term basis in this version of specification.
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Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation

SCS 40 MHz 60 MHz 80 MHz 100 MHz
(kHz)
15 105-6-105 NA NA N/A
(216)
30 50-6-50 50-6-50-6-50 50-6-50-5-50-6-50 50-6-50-6-49-6-50-6-50
(106) (162) (217) (273)
60 235-23 235-23-5-23 235-23-5-23-5-23 235-23-5-23-5-23-523
(51) (79) (107) (135)
NOTE 1: The intra-cell guard band is denoted TBWo-GBo-...-GBN _reset2-TBWn reset1 for N_RBset > 1 number of

RB-sets with TBW, the maximum transmission bandwidth (PRB) of RB-set r and GB 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.





