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1. Introduction
[bookmark: _GoBack]In RAN4#98e meeting, the CBW and system parameters for band n14 were preliminarily discussed based on operator’s request. Some agreements are captured in the WF [1] on CBW and system parameters in band n14. This contribution will further present our view on the CBW and system parameters for newly introduced SL band including band n14 and n79. Also, the respective TP is derived in the Annex.
2. Discussion
The CBW and system parameters for band n14 and band n79 will be analysed in sub-clause 2.1 and 2.2 respectively.
2.1 Band n14
As per the WF [1] approved in RAN4#98e meeting, the following agreements regarding band n14 are made:
	· In 1st round, the following agreement is reached:
· Option 1: Follow same principle to decide the supported CBW in public safety and other SL operation. (See the principle in slide 2)
CBW for SL operation
· Candidate options of CBW based on operator’s request
· Option 1: Only allow 10MHz CBW in n14.
· Option 2: Both 5MHz and 10MHz CBW in n14.
· Recommended WF
· Based on the candidate options, RAN4 further discuss on the supported CBW in n14.
Channel raster for SL operation
· Candidate options of channel raster
· 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
· Recommended WF
· Based on the candidate options (can be multiple choice), RAN4 further discuss the general principle for channel raster.




CBW for SL operation
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Based on the previous discussion, 10MHz CBW should be introduced for band n14 SL operation. The leftover issue is whether or not to introduce 5MHz CBW for band n14. The frequency span in band n14 is 10MHz. For NR Uu, 5MHz and 10MHz CBW are defined for band n14. Generally, the CBW for SL operation should be specified for the specific band mainly based on operator’s request rather than simply align with Rel-16 NR V2X definition. In the last meeting, operators proposed that UE can utilize 5MHz and 10MHz CBW in band n14 for SL operation. So it is proposed to specify 5MHz and 10MHz CBW in band n14 for SL operation based on operator’s request.
Proposal 1: To specify 5MHz and 10MHz CBW in band n14 for SL operation based on operator’s request.

Channel raster for SL operation
Channel raster for SL operation should be studied together with frequency shift. In the last meeting, AT&T clarified that SL service in band n14 is operated in out-of-coverage scenario where no LTE Uu and NR Uu are involved. For band n38 in Rel-16 NR V2X, the channel raster (100kHz) for NR Uu is reused for NR V2X. When it comes to band n14, the same principle can be followed. It is proposed to reuse NR Uu channel raster (100kHz) for NR V2X in band n14. In Rel-16 NR V2X, frequency shifts are used to adjust the frequency location in the scenario where both LTE and NR RATs are deployed. Based on operator’s clarification, only NR SL operation is allowed in band n14 so that no frequency shift will be applied.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: To reuse NR Uu channel raster (100kHz) for NR V2X in band n14.
Observation 1: Based on operator’s clarification, only NR SL operation is allowed in band n14 so that no frequency shift will be applied.

2.1 Band n79
The partial usage of SL operation in the licensed band n79 with Uu is being discussed in RAN4. Correspondingly, the CBW and system parameter for band n79 should be studied before RF requirements are specified.
CBW for SL operation
In the last meeting, RAN4 agreed to follow the same principle in Rel-16 NR V2X to decide the supported CBW in public and other SL operation [1].
	· In Rel-16 NR V2X WI, the principle of introducing CBW for NR V2X licensed bands was agreed:
· Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
· In 1st round, the following agreement is reached:
· Option 1: Follow same principle to decide the supported CBW in public safety and other SL operation. (See the principle in slide 2)



For NR Uu in band n79, the CBWs including 40/50/60/80/100MHz are introduced. Based on the principle, the CBWs in band n79 for SL operation shall be chosen from the set of 40/50/60/80/100MHz. The detailed CBWs in band n79 should be based on operator’s request if any.
Observation 2: Based on the principle, the CBWs in band n79 for SL operation shall be chosen from the set of 40/50/60/80/100MHz. The detailed CBWs in band n79 should be based on operator’s request if any.

Channel raster for SL operation
For NR Uu in band n79, the channel raster (15kHz and 30kHz) are introduced. To specify the channel raster for NR V2X in band n79, the following two alternatives are derived based on NR Uu channel raster:
Alt 1: 15kHz channel raster (Same as band n47)
Alt 2: 15kHz and 30kHz channel raster (same as NR Uu)
Both alternatives will not bring additional frequency shifts for NR V2X because the frequency locations of NR V2X and NR Uu can be aligned with 15kHz or 30kHz channel raster used for NR V2X. So such two alternatives are justifiable from the perspective of frequency shift. Considering the relatively large frequency range of band n79, it is proposed to define 15kHz and 30kHz channel raster (same as NR Uu) to enable more flexibility.
Based on the ongoing discussion in RAN4, NR V2X will be partially operated co-existing with NR Uu in band n79. As discussed above, no frequency location misalignment will be caused if to reuse NR Uu channel raster for NR V2X. Also, band n79 is the licensed band where NR Uu and NR V2X are deployed without LTE. As a consequence, no frequency shift will be applied in band n79 providing that NR V2X channel raster reuses that of NR Uu.
Proposal 3: Considering the relatively large frequency range of band n79, it is proposed to define 15kHz and 30kHz channel raster (same as NR Uu) to enable more flexibility.
Observation 3: No frequency shift will be applied in band n79 providing that NR V2X channel raster reuses that of NR Uu.
3. Conclusion
This contribution presents our views on CBW and system parameters for band n14 and band n79. The following observations and proposals are derived:
· Band n14
CBW for SL operation
Proposal 1: To specify 5MHz and 10MHz CBW in band n14 for SL operation based on operator’s request.

Channel raster for SL operation
Proposal 2: To reuse NR Uu channel raster (100kHz) for NR V2X in band n14.
Observation 1: Based on operator’s clarification, only NR SL operation is allowed in band n14 so that no frequency shift will be applied.

· Band n79
CBW for SL operation
Observation 2: Based on the principle, the CBWs in band n79 for SL operation shall be chosen from the set of 40/50/60/80/100MHz. The detailed CBWs in band n79 should be based on operator’s request if any.

Channel raster for SL operation
Proposal 3: Considering the relatively large frequency range of band n79, it is proposed to define 15kHz and 30kHz channel raster (same as NR Uu) to enable more flexibility.
Observation 3: No frequency shift will be applied in band n79 providing that NR V2X channel raster reuses that of NR Uu.
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[bookmark: _Toc36034778][bookmark: _Toc42537375][bookmark: _Toc46356440][bookmark: _Toc52566354][bookmark: _Toc63322660]7	Operating bands and channel arrangement for SL enhancement
[bookmark: _Toc36034779][bookmark: _Toc42537376][bookmark: _Toc46356441][bookmark: _Toc52566355][bookmark: _Toc63322661]7.1	Operating bands
[bookmark: _Toc36034780][bookmark: _Toc42537377][bookmark: _Toc46356442][bookmark: _Toc52566356][bookmark: _Toc63322662]7.1.1	Operating bands
NR V2X is designed to operate in the operating bands in FR1 defined in Table 7.1.1-1.
Table 7.1.1-1 V2X operating bands in FR1
	V2X Operating Band
	Sidelink (SL) Transmission operating band
	Sidelink (SL)  Reception operating band
	Duplex Mode
	Interface

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	

	n141
	788 MHz
	-
	798 MHz 
	758 MHz
	-
	768 MHz
	FDD
	PC5

	n792
	4400 MHz
	-
	5000 MHz
	4400 MHz
	-
	5000 MHz
	HD
	PC5

	Note 1: 	When this band is used for NR V2X service, the band is exclusively used for NR V2X in out-of-coverage scenario.
Note 2:     NR V2X service is partially operated in this band with NR Uu.



[bookmark: _Toc36034782][bookmark: _Toc42537379][bookmark: _Toc46356444][bookmark: _Toc52566358][bookmark: _Toc63322663]7.1.2	Operating bands for inter-band con-current operation in FR1

[bookmark: _Toc36034783][bookmark: _Toc42537380][bookmark: _Toc46356445][bookmark: _Toc52566359][bookmark: _Toc63322664]7.2	Channel bandwidth
[bookmark: _Toc36034784][bookmark: _Toc42537381][bookmark: _Toc46356446][bookmark: _Toc52566360][bookmark: _Toc63322665]7.2.1	Channel bandwidth
NR V2X channel bandwidths and operating bands are shown in Table 7.2.1-1. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
Table 7.2.1-1 V2X channel bandwidth
	
	
	V2X band / V2X channel bandwidth

	V2X Operating Band
	SCS kHz
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n14
	15
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	

	n79
	15
	
	
	
	
	[Yes]
	[Yes]
	
	
	
	

	
	30
	
	
	
	
	[Yes]
	[Yes]
	[Yes]
	[Yes]
	
	[Yes]

	
	60
	
	
	
	
	[Yes]
	[Yes]
	[Yes]
	[Yes]
	
	[Yes]



[bookmark: _Toc36034786][bookmark: _Toc42537383][bookmark: _Toc46356448][bookmark: _Toc52566362][bookmark: _Toc63322666]7.2.2	Channel bandwidth for inter-band con-current operation

[bookmark: _Toc36034787][bookmark: _Toc42537384][bookmark: _Toc46356449][bookmark: _Toc52566363][bookmark: _Toc63322667]7.3	Channel arrangement enhancement
[bookmark: _Toc36034788][bookmark: _Toc42537385][bookmark: _Toc46356450][bookmark: _Toc52566364][bookmark: _Toc63322668]7.3.1	Channel raster
[bookmark: _Toc36034790][bookmark: _Toc42537387][bookmark: _Toc46356452][bookmark: _Toc52566366][bookmark: _Toc61187274]7.3.1.1	NR-ARFCN and channel raster 
The NR-ARFCN and channel raster defined in subclause 5.4.2.1 in TS38.101-1 are applied for each NR V2X operating band.
[bookmark: _Toc36034791][bookmark: _Toc42537388][bookmark: _Toc46356453][bookmark: _Toc52566367][bookmark: _Toc61187275]7.3.1.2	Channel raster to resource element mapping
Channel raster to resource element mapping defined in subclause 5.4.2.2 in TS38.101-1 are applied for each NR V2X operating band.
[bookmark: _Toc36034792][bookmark: _Toc42537389][bookmark: _Toc46356454][bookmark: _Toc52566368][bookmark: _Toc61187276]7.3.1.3	Channel raster entries for each operating band
The channel raster entries defined in subclause 5.4.2.3 in TS38.101-1 are applied for each NR V2X operating band.

[bookmark: _Toc63322669][bookmark: _Toc36034793][bookmark: _Toc42537390][bookmark: _Toc46356455][bookmark: _Toc52566369]7.3.2	Synchronization raster 
There is no synchronization raster definition for each NR V2X operating band.
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