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1. Introduction
In RAN4 #106BIS-e meeting, the WF on system parameters [1] is discussed and approved. The following open issues will be further discussed in this meeting to finalize how to capture the SL-U RF requirements in TS38.101-1. Also, the remaining open issues [2][3] for the Tx/Rx requirements for SL-U operation will be further analyzed and decided based on the RAN4 consensus. 

	2. [bookmark: _heading=h.30j0zll]System parameters [1]
Sub-topic 1-2 Spec change 
Issue 1-2-1: Which clause is used to define SL-U requirements
· Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U.
· SL-U is a new feature different from V2X
· Introduce separate clauses for SL-U in 38.101-1 considering the different targeting UE types /markets, mixed feature of NR V2X and NR-U, and easy requirement definition /application in UE implementation /certification.
· Option 2: Capture the SL requirement under suffix E. FFS how to handle the V2X abbreviation.
· V2X means ‘Vehicle to everything’. It is in fact sidelink and operates PC5. Sidelink and V2X are the same from a core UE requirements standpoint. Capture the requirements for new operating bands in existing V2X sections, possibly renamed to V2X/Sidelink.
[bookmark: _Hlk132980374]Way forward:
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”.
· [bookmark: _heading=h.4d34og8]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.

Issue 2-4-3: 7.5kHz reference frequency shift
· Proposals: 
· Option 1: Maintain the option for 7.5kHz small frequency shifts for the channel center frequency for the NR SL-U as specified in 5.4E.2.1 NR-ARFCN and channel raster. 
Way forward:
· FFS



 



3. Tx/Rx Requirements for SL-U [2][3]
Issue 3-8-1: ON/OFF time mask for SL-U single CC
· Option 1: The time mask for NR SL-U needs to consider both the CP-extension and the guard period at the end of the slot. [LGE]
· Option 2: Adopt below figures ON/OFF time mask for SL-U with transient period same as NR-U in the front, and same as V2X in the end. [OPPO]
· For the leading transient period, it is defined as 15us including 5us before CP-E and 10us within the CP-E (Same as NR-U, 5us transient period was defined in the front to allow UE ramp-up earlier).
· For the ending transient period, it is proposed to keep the 10us within the guard period symbol instead of pushing inside the useful symbols for SL-U.


General ON/OFF time mask for SL-U PSSCH and PSCCH


ON/OFF time mask for SL-U S-SSB

· Option 3: To locate the 15us transient period inside the CPE. To locate the 10us transient period inside the last symbol (as guard symbol) of sidelink transmission. Adopt on/off time mask as below figure. [Xiaomi]
[image: 텍스트, 스크린샷, 라인, 폰트이(가) 표시된 사진  자동 생성된 설명]
Recommended WF
· 10us ending transient period located in the guard period 
· Further discuss in next meeting on the time mask

Issue 4-2-2 & 4-2-3: RB configuration and REFSENS requirements
· Option 1: The SL Tx RB configurations in below table are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
· The RB allocations need to consider the number of subchannels and subchannel size, the NRB values to be used in the spec for RF requirements should be as large as possible and does not exceed the NRB values of Uu for supported CBWs. In 38.331, the subchannel size is as following figure. The proposed max RB configurations for CBW 60MHz, 80MHz, and 100MHz are as shown in below table.
· Option 2: “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1 of 38101-1.
Way forward:
· FFS in next meeting on the RB configurations for REFSENS


In this paper, we propose the detailed MPR/A-MPR simulation assumptions and RF parameters and propose the SL-U RF requirements in unlicensed bands.
2. Discussion on MPR simulation parameters in unlicensed bands
For the number of allowed LCRB allocation to support up to 100MHz CBW, RAN4 can update as follow
Table 2-1: MPR simulation assumptions according to each transmitted SL channel
	Items
	Assumption

	Allowed sub-channel sizes
	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,125,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216, 220,225,228,230,240,250,252,255,260,264,270
The Allowed LCRB will be decided by the supported SCS.

	Regarding PSCCH / PSSCH multiplexing
	[image: 차트이(가) 표시된 사진

자동 생성된 설명]

	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB

	Modulation for PSFCH 
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is to follow RAN1 agreements

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	RBstart: All the possible cases
LCRB: 11 RB




3. Discussion on system parameter and other Tx requirements for NR SL-U
Issue 1-2-1: Which clause is used to define SL-U requirements
For the location of SL-U RF requirements in TS38.101-1, there were two parts to specify the SL-U requirements. One side is proposed to be located in Suffix E and the other side is preferred to define new suffix J for SL-U. Our position is the specification location can be captured the corresponding RF requirements in suffix E for SL-U operation since SL operation in unlicensed is considered that the same physical channels of the sidelink operation will be used and it was just operated in the different unlicensed bands compare to 5G V2X service. So the related RF requirements for SL-U operation will be captured in suffix E in TS38.101-1 and we prefer to change ‘V2X’ acronym to ‘Sidelink’ acronym in TS38.101-1. 

· Example)  Use Suffix E for NR SL evolution WI objectives  
1) Transmit power for SL-U UE: 			 Clause 6.2E.1F.1
2) Transmit power for NR SL-CA UE: 			 Clause 6.2E.1A.1   
3) Transmit power for Inter-band Concurrent SL-U UE: Clause 6.2E.1F.2
4) Transmit power for SL-MIMO:			 Clause 6.2E.1D.1

Proposal #1: The SL-U RF requirements can be captured in suffix E in TS38.101-1 with the dedicated sub-suffix for each supporting features and prefer to use ‘Sidelink’ acronym instead of  ‘V2X’ acronym in TS38.101-1 and TS38.101-3. 

Issue 2-4-3: 7.5kHz reference frequency shift
The channel raster for NR-U operation did not explicit defined in TS38.101-1. And the general channel raster would be applied to the NR-U UE. We think that the general channel raster can be applied to SL-U operation in unlicensed band e.g., n46, n96 and n102 NR bands. Hence, we prefer to reuse the channel raster and NR-ARFCN in clause 5.4.2.1 for SL-U operation. 
Proposal #2: Reuse the channel raster definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster for SL-U operation.

Issue 3-8-1: ON/OFF time mask for SL-U single CC
In TS38.101-1, the general On/Off time mask for NR-U operation was captured as follow 
[image: 텍스트, 라인, 폰트, 도표이(가) 표시된 사진

자동 생성된 설명]
In here, RAN4 already assumed the additional leading transient period with 5us before the beginning of first symbol transmission in NR-U operation for hared spectrum channels. So, we can follow the concept of NR-U for SL-U operation. Also the last symbol in SL-U will be punctured as guard period. Hence, the symbol duration will be enough to cover the additional 5us transient period after the last symbol. Therefore, we can accept the follow On/Off time mask with option 2 in the agreed WF [2].  
Based on the observation, RAN4 need to define both the general On/Off time mask and S-SSB time mask as follow


Figure 3-1: General PSSCH and PSCCH time mask for SL-U 



Figure 3-2: S-SSB time mask for SL-U

Proposal #3: RAN4 define both general time mask and S-SSB time mask considering with 5us leading transient period before the beginning of first symbol transmission as shown in Figure 3-1 and Figure 3-2.

Issue 4-2-2 & 4-2-3: RB configuration and REFSENS requirements
In NR V2X operation, RAN4 defined the RB configuration up to 40MHz CBW. But, the SL-U will support up to 100MHz CBW in unlicensed bands. 
So we propose the RB configuration for REFSENS requirements as follow
Table 3-1: Proposed RB configuration for REFSENS requirements for SL-U UE
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	



Specially the RB configuration of 100MHz CBW with SCS 60kHz proposed with 132 RBs not to use the full RB configuration (135RBs) since the full RB configuration for 100MHz CBW will be impacted by edge frequency impact with 60kHz SCS. Therefore, we propose the 132 RBs for REFSENS requirements for SL-U UE. 
For the REFSENS requirements, RAN4 agreed to reuse the target SNR point with -0.5dB of NR V2X UE. So, we prefer option 3 in WF [3] as follow
 Table 3-2: Proposed REFSENS requirements for SL-U UE (option 3 in [3])
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/51)
	

	
	60
	60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/51)
	

	
	60
	60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.



Proposal #4: RAN4 can define the REFSENS requirements for SL-U as shown in Table 3-2 based on the RB configurations in Table 3-1.

4. Conclusions
In this contribution, we provided the updated MPR simulation assumptions and detailed RF requirements for SL-U operation in unlicensed bands. Also, we propose our view on the system parameters and specification adaptation methodology for SL-U and other features in Rel-18 as follows.

Proposal #1: The SL-U RF requirements can be captured in suffix E in TS38.101-1 with the dedicated sub-suffix for each supporting features and prefer to use ‘Sidelink’ acronym instead of  ‘V2X’ acronym in TS38.101-1 and TS38.101-3. 
Proposal #2: Reuse the channel raster definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster for SL-U operation.
Proposal #3: RAN4 define both general time mask and S-SSB time mask considering with 5us leading transient period before the beginning of first symbol transmission as shown in Figure 3-1 and Figure 3-2.
Proposal #4: RAN4 can define the REFSENS requirements for SL-U as shown in Table 3-2 based on the RB configurations in Table 3-1.
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Figure 6.3F.3.2-1: General ON/OFF time mask for shared spectrum channel access
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