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Introduction
[bookmark: _Hlk110758192]In the last meeting, we agreed the workplan and the skeleton TR for NR SL evolution. We also discussed several open issues related to SL-U, SL CA, SL FR2, con-current operation, co-existence study between LTE V2X and NR V2X. In this meeting, more detailed agendas for NR SL evolution are allocated. In this contribution, we further discuss the system parameters for SL on a single unlicensed spectrum.
Discussion
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 two Options proposed for SL-U requirements location in TS 38.101-1 as follows:
· Option 1: Capture the requirements into Suffix E, which already contains the V2X/Side link requirements on other operating bands 
· FFS on the V2X acronym replaced by V2X/SL or V2X/PC5 or PC5 
· Option 2: Capture the requirements into new Suffix J “sidelink on shared spectrum”. 
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 2 for this issue.
Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 
For NR SL-U operation, it was agreed in the last meeting to focus on band n46, n96 and n102, which are originally defined for NR-U. For the supported channel bandwidths, it was agreed to support 20M, 40M, 60M, 80M, mandatorily for SL-U, as NR-U defined. For 100MHz, it was optionally supported by SL-U. For 10MHz, it was put on hold for SL CA discussion. Since the objective for SL-CA is decided in RAN#99, we can start the discussion for 10MHz channel bandwidth support.
For band n96 and n102, these two bands do not support 10MHz in NR-U. It is not necessary to support 10MHz for band n96 and n102 for SL-U operation. For band n46, 10MHz is supported under the restriction of Note 5:
[bookmark: _Hlk131779582]NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
In other words, 10MHz is only supported in DC or CA band combinations, and it can not be supported in single carrier operation for band n46. Therefore, there is no need to support 10MHz for single carrier operation for SL-U bands n46, n96 and n102.
Proposal 2: No need to support 10MHz for single carrier operation for SL-U bands n46, n96 and n102.
For channel spacing, it is true that both sidelink and NR-U refer to generic requirements in Clause 5.4.1 in TS 38.101-1. We support the Option that no need to define new channel spacing for NR SL-U.
Proposal 3: For SL-U channel spacing, it can refer to Clause 5.4.1 in TS 38.101-1.
Fixed channel raster scheme was used for NR-U bands n46 and n96 and n102. The allowed channel raster points are fixed in order to align with the center frequency of Wi-Fi channels. For the channel raster definitions for SL-U, if consider the alignment of channel center with Wi-Fi, it is better to reuse the channel raster definitions for bands n46, n96 and n102. The exact channel raster numbers for SL-U should be agreed as follows:
Table 1. Applicable NREF for SL-U band n46, n96, n102
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	Note: For band n46, the NREF for 10MHz channel bandwidths are not applicable for SL-U.


Proposal 4. If alignment with WiFi or NR-U channel centers for SL-U is needed, it is suggested to reuse the channel raster for band n46, n96 and n102.
Proposal 5. For band n46, the NREF for 10MHz channel bandwidths are not applicable for 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.
Proposal 6. No need to define channel raster shift in NR SL-U.  
For channel raster to resource element mapping, we have concerns on referring to generic requirements in clause 5.4.2.2 as the following option proposed. The general requirements apply for both UL and DL, which is not appropriate for SL-U. 
Issue 2-7-3: Channel raster to resource element mapping
· Proposals
· Option 1: Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.2.2. No need to define new Channel raster to resource element mapping for NR SL-U. (LGE)
	[bookmark: _Toc21344211][bookmark: _Toc29801695][bookmark: _Toc29802119][bookmark: _Toc29802744][bookmark: _Toc36107486][bookmark: _Toc37251245][bookmark: _Toc45888034][bookmark: _Toc45888633][bookmark: _Toc61367273][bookmark: _Toc61372656][bookmark: _Toc68230596][bookmark: _Toc69084009][bookmark: _Toc75467016][bookmark: _Toc76509038][bookmark: _Toc76718028][bookmark: _Toc83580338][bookmark: _Toc84404847][bookmark: _Toc84413456]5.4.2.2	Channel raster to resource element mapping(From TS 38.101-1)
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the UE.
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	




, nPRB, NRB are as defined in TS 38.211[6].



Observation 1: The channel raster to resource element mapping in the general part applies to NR UL/DL, the wording needs to revised in order to confirm with SL/SL-U.
For synchronization raster design for SL-U, we agree that whether to define sync raster for SL-U is up to RAN1’s S-SSB design in Rel-18. If S-SSB is pre-configured as in Rel-16/Rel-17, then no need to perform blind search for S-SSB, then sync raster is not need to be defined for SL-U. However, S-SSB design in RAN1 is not concluded, and we can discuss this issue after RAN1 concludes S-SSB design.
Issue 2-8: Synchronization raster
· Proposals
· Option 1: Reuse unlicensed sync raster definition for SL-U 
· Option 2: Whether to define synchronization raster for SL-U is up to RAN1’s conclusion based on S-SSB design in Rel-18. 
· Option 3: No sync raster definition for SL-U 
Proposal 7: Defer sync raster discussion for SL-U after RAN1 concludes S-SSB design.
 Conclusion
This contribution discusses system parameters for SL on a single unlicensed spectrum. The following observations and proposals are made:
Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 
Proposal 2: No need to support 10MHz for single carrier operation for SL-U bands n46, n96 and n102.
Proposal 3: For SL-U channel spacing, it can refer to Clause 5.4.1 in TS 38.101-1.
Proposal 4. If alignment with WiFi or NR-U channel centers for SL-U is needed, it is suggested to reuse the channel raster for band n46, n96 and n102.
Proposal 5. For band n46, the NREF for 10MHz channel bandwidths are not applicable for SL-U.
Proposal 6. No need to define channel raster shift in NR SL-U.  
Proposal 7: Defer sync raster discussion for SL-U after RAN1 concludes S-SSB design.
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Table 5.4.2.3-4: Allowed Ngrer (NR-ARFCN) for operation in Band n102

Channel Allowed Nier
Bandwidth
20 MHz 797000, 798332, 799668, 801000, 802332, 803668, 805000,

806332, 807668, 809000, 810332, 811668, 813000, 814332,
815668, 817000, 818332, 819668, 821000, 822332, 823668,
825000, 826332, 827668

40 MHz 797668, 800332, 803000, 805668, 808332, 811000, 813668,
816332, 819000, 821668, 824332, 827000

60 MHz 798332, 799668, 803668, 805000, 809000, 810332, 814332,
815668, 819668, 821000, 825000, 826332

80 MHz 799000, 804332, 809668, 815000, 820332, 825668

100 MHz 799668, 803668, 810332, 814332, 821000, 825000
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Table 5.4.2.3-2: Allowed Ngrer (NR-ARFCN) for operation in Band n46

Channel Allowed Nier
Bandwidth
10-MHz #82000. 783668
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
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Table 5.4.2.3-3:

Allowed Neer (NR-ARFCN) for operation in Band n96

Channel
Bandwidth

Allowed Nger

20 MHz

797000, 798332, 799668, 801000, 802332, 803668, 805000,
806332, 807668, 809000, 810332, 811668, 813000, 814332,
815668, 817000, 818332, 819668, 821000, 822332, 823668,
825000, 826332, 827668, 829000, 830332, 831668, 833000,
834332, 835668, 837000, 838332, 839668, 841000, 842332,
843668, 845000, 846332, 847668, 849000, 850332, 851668,
853000, 854332, 855668, 857000, 858332, 859668, 861000,
862332, 863668, 865000, 866332, 867668, 869000, 870332,
871668, 873000, 874332

40 MHz

797668, 800332, 803000, 805668, 808332, 811000, 813668,
816332, 819000, 821668, 824332, 827000, 829668, 832332,
835000, 837668, 840332, 843000, 845668, 848332, 851000,
853668, 856332, 859000, 861668, 864332, 867000, 869668,
872332

60 MHz

798332, 799668, 803668, 805000, 809000, 810332, 814332,
815668, 819668, 821000, 825000, 826332, 830332, 831668,
835668, 837000, 841000, 842332, 846332, 847668, 851668,
853000, 857000, 858332, 862332, 863668, 867668, 869000,
873000

80 MHz

799000, 804332, 809668, 815000, 820332, 825668, 831000,
836332, 841668, 847000, 852332, 857668, 863000, 868332

100 MHz

799668, 803668, 810332, 814332, 821000, 825000,
831668, 835668, 842332, 846332, 853000, 857000,
863668, 867668, 869000, 870332, 871668





