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Introduction
This thread includes agenda item 8.31, 8.31.1, 8.31.2.1 as General part, the reply LS to RAN1 on non-contiguous RB sets transmission of PSFCH and S-SSB., SL-U system parameter, SL-U TX requirement, SL-U RX requirement. For the general part, only one paper which is about the spec structure and hence it is moved to the SL-U system parameter part. 
Topic #1: Reply LS on non-congituous RB sets transmission of PSFCH and S-SSB
Topic #2: System parameters for SL-U single CC 
Topic #3: Tx requirements for SL-U single CC 
Topic #4: Rx requirements for SL-U single CC
Topic #1: Reply LS on non-congituous RB sets transmission of PSFCH and S-SSB
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308111
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk135128927][bookmark: _Hlk131580909]Multiple PSFCHs and S-SSBs can be transmitted over non-contiguous RB sets for a single carrier of any available channel bandwidths defined in 38.101-1 Table 5.3.5-1 for n46, n96 and n102.
Number of RB sets and frequency separation is mainly limited by the channel bandwidth for the single carrier configurations, such as, a limit of 4 RB sets and 40 MHz separation for 80MHz.
RAN1 should down prioritize efforts for non-contiguous CCs configurations until the support is concluded for NR-U UL.

	R4-2308609
	Huawei, HiSilicon
	Proposal 1: RAN4 will not limit the resource allocation that multiple PSFCHs are transmitted over non-contiguous RB sets.
Proposal 2: The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.
Proposal 3: RAN4 send reply LS to RAN1 including no restriction on the resource allocation for multiple PSFCHs on non-contiguous RB sets.

	R4-2308989
	OPPO
	Proposal 1: RAN4 prioritize the contiguous RB set work but not to limit RAN1 design or preclude the possibility of non-contiguous RB sets transmission.

	R4-2308399
	LG Electronics Finland
	RAN4 answer 1: UL transmissions with non-contiguous RB sets is not supported for wide-band operations in bands n46, n96 and n102.
RAN4 answer 2: UL transmissions with non-contiguous RB sets is not supported for wide-band operations in bands n46, n96 and n102.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Non-contiguous RB sets transmission
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Non-contiguous RB sets transmission for single carrier for NR-U
· Proposals
· Option 1: Non-contiguous RB sets transmissions are not prevented for NR-U by current RAN4 specification for 1CC UL, but not supported in non-contiguous CCs. (Nokia)
· Option 2: Non-contiguous UL transmissions of multiple RB sets is not supported in NR-U (in bands n46, n96 and n102). (LGE, OPPO)
· Recommended WF
· It is moderator understanding that current RAN4 spec has not specified the requirement for non-contiguous RB sets transmission. Further discuss whether non-contiguous RB sets transmission is supported in NR-U.

Based on the WF R4-1915979, the punctured mask for single non-transmitted channel and two non-transmitted channels have already been agreed. With such agreement on the requirement, we can further discuss the MRP/A-MPR based on the requirement.
	At least from this perspective, the frequency separation is not limited, i.e. one channel or two channels,
However, for WID procedure perspective, do we need to define NR-U non-contiguous RB sets requirements first?
For the NR-U mask, the regulation will be reflected by NS values while the NR-U general mask is a compromise of simulation results together with the regulation and 802.11 requirement.
MRP requirement for NR-U:
Inner RB: full, configuration A
Partial RB: inter-laced, configuration B

Issue 1-1-2: Non-contiguous RB sets transmission for single carrier for SL-U
· Proposals
· Option 1: Multiple PSFCHs and S-SSBs can be transmitted over non-contiguous RB sets for a single carrier of any available channel bandwidths defined in 38.101-1 Table 5.3.5-1 for n46, n96 and n102. (Nokia)
· Option 2: Non-contiguous UL transmissions of multiple RB sets is not supported in NR-U (in bands n46, n96 and n102). (LGE)
· Option 3: RAN4 prioritize the contiguous RB set work but not to limit RAN1 design or preclude the possibility of non-contiguous RB sets transmission. (OPPO)
· Option 4: From RAN4’s perspective, multiple PSFCHs can be transmitted over non-contiguous RB sets on unlicensed band. (Huawei)
· Recommended WF
· 

Issue 1-1-3: Non-contiguous RB sets transmission for more than 1 carrier
· Proposals
· Option 1: RAN1 should down prioritize efforts for non-contiguous CCs configurations until the support is concluded for NR-U UL (Nokia).
· Recommended WF
· It is moderator understanding that RAN4 will not ask RAN1 to prioritize or de-prioritize the work but to discuss RAN4 own priority. Furthermore, as the SL-U carrier aggregation is not supported in Rel-18 it is recommended this scenario is excluded in reply LS.

Sub-topic 1-2 Frequency separation
Sub-topic description 
Open issues and candidate options before meeting:
Issue1-2: Frequency separation
· Proposals
· Option 1: Number of RB sets and frequency separation is mainly limited by the channel bandwidth for the single carrier configurations, such as, a limit of 4 RB sets and 40 MHz separation for 80MHz. (Nokia)
· Option 2: There will be no specific limitation on the frequency separation. However, different performance degradation is expected due to different frequency separation of the non-contiguous RB sets. (OPPO)
· Option 3: Need to evaluate the MPR/A-MPR to further consider the separation. (Huawei)
· Recommended WF
· TBA

[bookmark: _Hlk135130374]Sub-topic 1-3 Number of simultaneously transmitted PSFCH in one carrier
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3: Number of simultaneously transmitted PSFCH 
· Proposals
· Option 1: The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.
· Recommended WF
· TBA

Sub-topic 1-4 Reply LS
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4-1: Answer to Question 1
· Proposals
· Option 1: RAN4 has discussed the question in the LS from RAN1 and concluded that there is impediment from RAN4 for non-contiguous transmission in single carrier configuration.  (Nokia)
· Option 2: From RAN4’s perspective, multiple PSFCHs can be transmitted over non-contiguous RB sets on unlicensed band. (Huawei)
· Option 3: UL transmissions with non-contiguous RB sets is not supported for wide-band operations in bands n46, n96 and n102. (LGE)
· Option 4: Currently in RAN4 specification for NR-U, only the scenario as “all the LBT of sub-bands are successful and only contiguous sub-bands of wideband operation” is prioritized in RAN4 Rel-16 NR-U discussion and corresponding UE RF requirements have been defined. The feasibility of DL non-contiguous sub-bands are considered feasible under limited requirement and further feasibility for more stringent requirement is not concluded in RAN4 NR-U study in Rel-16. Also, the feasibility of UL non-contiguous sub-bands was not agreed in NR-U Rel-16 work.
With that background, in RAN4 SL-U discussion, it has been also agreed to prioritize the PSFCH and S-SSB transmissions over contiguous RB sets in Rel-18. However, It is not RAN4’s intention to limit RAN1 design on PSFCH and S-SSB transmissions over non-contiguous RB sets. (OPPO)
· Recommended WF
· Based on sub-topic 2-1 discussion outcome, however, it is suggested that at least to agree “It is not RAN4’s intention to limit RAN1 design on PSFCH and S-SSB transmissions over non-contiguous RB sets”

Issue 1-4-2: Answer to Question 2
· Proposals
· Option 1: RAN4 has discussed the question in the LS from RAN1 and concluded that the limit in number of RB sets and frequency separation between RB sets is limited mainly by the channel bandwidth of the 1CC. (Nokia)
· Option 2: Answer 2: RAN4 need more time to evaluate MPR on unlicensed band in Rel-18. The assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision. (Huawei)
· Option 3: UL transmissions with non-contiguous RB sets is not supported for wide-band operations in bands n46, n96 and n102. (LGE)
· Option 4: It is RAN4 understanding that there will be no specific limitation on the frequency separation. However, different performance degradation is expected due to different frequency separation of the non-contiguous RB sets. (OPPO)
· Recommended WF
· TBA


Topic #2: System parameters for SL-U single CC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307099
	Facebook Japan K.K.
	[bookmark: _Hlk135139720]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. 
[bookmark: _Hlk135140326]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.

	R4-2308112
	Nokia
	Observation 1: SL-U is being specified to operate in same bands as NR-U in FR1, thus SL-U may reuse NR-U RF requirements in large extent.
Observation 2: Suffix E is already defined for V2X and thereby sidelink operation/feature.
Proposal 1: Any requirements specific for sidelink in unlicensed spectrum shall be defined under existing suffix E in the RAN4 specification.
Proposal 2: RAN4 to capture the requirements for new operating bands in existing V2X sections, possibly renamed to “V2X Sidelink” or only “Sidelink”.
Proposal 3: RAN4 TS 38.101-1 may mention “Direct connection between client devices in the shared spectrum band is subject to country-specific conditions”, without need to specifically display the frequency range value for generality.
Proposal 4: RAN4 to focus mainly on single carrier SL-U operation.

	R4-2308269
	VIVO
	Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 
[bookmark: _Hlk135140446]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.  
[bookmark: _Hlk135140628]Proposal 4: New IEs need to be introduced for SL-U wideband operations allowing configuration of intra-cell guard bands.

	R4-2308270
	VIVO
	TP on system parameters for SL unlicensed operation for single CC

	R4-2308400
	LG Electronics Finland
	Proposal #1:
Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands. Add the NR SL-U requirements under sub-clauses m.nE.xF.y.z as in example provided below:
6.2E	Transmitter power for V2X
6.2E.1	UE maximum output power for V2X
6.2E.1F UE maximum output power for NR SL-U
Proposal #2:
Add the regulation related information to TR (Technical report).
Proposal #3:
NR-SLU should reuse the channel spacing definition for NR-U, where Table 5.4.2.3-1: Applicable NR-ARFCN per operating band already specifies that for bands n46, n96 and n102 the allowed NREF are listed in tables Table 5.4.2.3-2 (Note 2/n46), Table 5.4.2.3-3 (Note 3/n96) and Table 5.4.2.3-4 (Note 4/n102).
Proposal #4:
Δshift = 0 kHz or 7.5 kHz center frequency adjustment is not needed in NR-SLU when operating in bands n46, n96 and n102 and therefore it is proposed that NR SL-U reuses the generic Channel raster definition in Clause 5.4.2 as is also done for NR SL-U.

	R4-2308986
	OPPO
	Observation 1: SL-U is a new feature with new physical channel design and introducing new channel access mechanism.
Observation 2: The  RF requirement of SL-U are quite different from NR sidelink.
Observation 3: To further consider TxD and MIMO for SL-U as well as CA for SL-U, the 3rd level suffix of clause is not enough.
Observation4: The 7.5kHz shift is from subcarrier alignment between LTE uplink/sidelink and NR sidelink.
Proposal 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U.
Proposal 2: To follow NR-U principle for channel spacing.
Proposal 3: To keep the 7.5kHz shift for NR SL-U.
Proposal 4: To wait for RAN1 conclusion on the usage of intra-cell guard band.



Open issues summary
Sub-topic 2-1 Spec change
Issue 2-1-1: Which clause is used to define SL-U requirements
· Proposals
· Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U. (OPPO, VIVO)
· Option 2: 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. (Facebook, Nokia, LGE)
· Recommended WF
· As per moderator understanding, option 2 works for single carrier SL-U. However, consider more features as SL-U CA, UL MIMO and TxD, option 1 might be more straight forward. Companies can propose comments on the additional features.

Sub-topic 2-2 System Parameter
Issue 2-2-1: Channel spacing
· Proposals
· Option 1: For SL-U bands n46, n96, n102, the nominal channel spacing is defined as follows: (VIVO)
· 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 
· Option 2: To follow NR-U principle for channel spacing. (LGE, OPPO)
· Recommended WF
· TBA

Issue 2-2-2: 7.5kHz shift
· Proposals
· Option 1: 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. (Facebook, VIVO, LGE, OPPO)
· Recommended WF
· Agree on Option 1.

Issue 2-2-3: New IE for intra-cell guard band
· Proposals
· Option 1: New IEs need to be introduced for SL-U wideband operations allowing configuration of intra-cell guard bands
· Option 2: To wait for RAN1 conclusion on the usage of intra-cell guard band
· Recommended WF
· TBA

Sub-topic 2-3 Regulation related
Issue 2-3: Regulation related
· Proposals
· Option 1: RAN4 TS 38.101-1 may mention “Direct connection between client devices in the shared spectrum band is subject to country-specific conditions”, without need to specifically display the frequency range value for generality.
· Option 2: Add the regulation related information to TR (Technical report).
· Recommended WF
· TBA
Topic #3: Tx requirements for SL-U single CC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307099
	Facebook Japan K.K.
	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.
MPR simulation parameters in unlicensed bands.

	R4-2307100
	Facebook Japan K.K.
	TP for TR 38.786 on the MPR/A-MPR simulation assumptions

	R4-2308271
	VIVO
	Proposal 1: The additional 5us should be before CP-E for SL-U ON-OFF time mask and consider the following mask for SL-U PSSCH, PSCCH, S-SSB.


General ON/OFF time mask for SL-U PSSCH, PSCCH, S-SSB
Proposal 2: The absolute power tolerance requirements of table 6.3.4.2-1 apply at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 40 ms.
Table 6.3.4.2-1: Absolute power tolerance
	Conditions
	Tolerance

	Normal
	± 9.0 dB




	R4-2308412
	LG Electronics Finland
	[bookmark: _Hlk135141920]Proposal #1:
Reuse the NRU Transmit power density requirements NR SL-U.
Proposal #2:
Further discuss if minimum duration of 1 slot for ON/OFF period is valid for NR SL-U.
Proposal #3:
[bookmark: _Hlk135142377]RAN4 needs to consider single RB set or multiple contiguous RB sets for PSFCH and S-SSB simulation assumption

	R4-2308987
	OPPO
	Observation 1: The 5us ramp up time has already been considered in LBT time.
Observation 2: RAN1 has agreed to reuse the NR-U principle for switching gap in SL-U.
Proposal 1: Keep focusing on power class 5 and further check power class 3 in the next meeting. 
Proposal 2: To check MIMO and TxD requirements in the next meeting.
Proposal 3: To define A-MPR requirement with NR-U legacy requirement together with the simulation result.
Proposal 4: For SL-U min output power, directly refer to general requirement as clause 6.3.1.
Proposal 5: For SL-U off power, directly refer to general requirement as clause 6.3.2.
Proposal 6: 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).
The proposed time mask is as below:
[image: ]
General ON/OFF time mask for SL-U PSSCH and PSCCH
[image: ]
ON/OFF time mask for SL-U S-SSB
Proposal 7: Reuse the NR-U absolute power control requirement for SL-U single CC.
Proposal 8: Reuse the NR-U additional spurious emission for SL-U single CC.
TP to TR

	R4-2309021
	Qualcomm Incorporated
	Observation: PSD targets for NS cases will have to be considered in the simulation work.
Observation: The existing n46 NS_28 additional requirements and A-MPR specification tables will likely require a large TBD number of simulated channel configurations. 
Observation: A few n46 NS_29 simulations are needed for 20 and 40 MHz CCBW ACLR2. 
Observation: The existing n46 NS_29 additional requirements will require a TBD number of channel configuration simulations. The number of channel configurations in not clear at this time.
Observation: The existing n46 NS_30 additional requirements and A-MPR specification tables will likely require a large TBD number of simulated channel configurations. 
Observation: Edge case channel configurations for n46 NS_31 are likely sufficient for A-MPR spec development. There are 4 channel assignment ranges with associated emissions ranges, and multiple CCBWs.
Observation: Edge case channel configurations for n96 NS_53 are likely sufficient for A-MPR spec development.
Observation: Edge case channel configurations for n96 NS_54 are likely sufficient for A-MPR spec development.
Observation: NS_59 for n96 appears to have only a 5 dBm/MHz PSD requirement, and an associated MPR.
Observation: Edge case channel configurations for n96 NS_60 are likely sufficient for A-MPR spec development.
Observation: Edge case channel configurations for n96 NS_61 are likely sufficient for A-MPR spec development.
Observation: The n96 NS_61 A-MPR applies to a limited set of channels as specified in the existing shared spectrum table.



Open issues summary
Sub-topic 3-1 TX requirement
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: Min output power
· Proposals
· Option 1: Directly refer to general requirement as clause 6.3.1
· Recommended WF
· Agree on option 1.

Issue 3-1-2: OFF power
· Proposals
· Option 1: Directly refer to general requirement as clause 6.3.2
· Recommended WF
· Agree on option 1.

Issue 3-1-3: On/off time mask
· Proposals
· Option 1: (Facebook, VIVO, OPPO)
· [image: ]
· General ON/OFF time mask for SL-U PSSCH and PSCCH
· [image: ]
· ON/OFF time mask for SL-U S-SSB
· Option 2: Reuse the NRU Transmit power density requirements NR SL-U. (LGE)
· Further discuss if minimum duration of 1 slot for ON/OFF period is valid for NR SL-U.

· Recommended WF
· Agree on option 1 and further check if the minimum duration of 1 slot is valid.

Issue 3-1-4: Absolute power control requirement
· Proposals
· Option 1: Reuse the NR-U absolute power control requirement for SL-U single CC.
· Option 2: 
The absolute power tolerance requirements of table 6.3.4.2-1 apply at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 40 ms.
Table 6.3.4.2-1: Absolute power tolerance
	Conditions
	Tolerance

	Normal
	± 9.0 dB


· 
· Recommended WF
· Option 1 and 2 are the same.

Issue 3-1-5: additional spurious emission
· Proposals
· Option 1: Reuse the NR-U additional spurious emission for SL-U single CC.
· Recommended WF
· Agree on option 1.



Sub-topic 3-2 MPR/A-MPR simulation
Issue 3-2: MPR/A-MPR simulation assumption
· Proposals
· Option 1: 
	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


· Option 2: RAN4 needs to consider single RB set or multiple contiguous RB sets for PSFCH and S-SSB simulation assumption
· Option 3: Observation: PSD targets for NS cases will have to be considered in the simulation work.
· Recommended WF
· Consider Option 1 together with option 2 and 3


Topic #4: Rx requirements for SL-U single CC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307099
	Facebook Japan K.K.
	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.
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
	


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.




	R4-2308272
	VIVO
	Proposal 1: To use below equation for REFSENS calculation for SL-U band n46:
[bookmark: _Hlk135060638]REFSENS=-174 dBm/Hz + 10*log10(Maximum Transmission Bandwidth Config.) + 13 dB NF and FE loss + 2.5 dB implementation margin -0.5 dB demod SNR – 3 dB diversity gain
Proposal 2: To use the number of maximum transmission bandwidth configuration as defined in Table 5.3.2-1 for REFSENS calculation.
Proposal 3. Consider 0.5dB REFSENS relaxation for band n96 and n102 compared with the values for band n46 in SL-U.
Proposal 4. The REFSENS for SL-U band n46, n96 and n102 are suggested as follows:
	SL-U Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	100
MHz
(dBm)

	n46
	15
	-89.2
	-86.1
	
	
	

	
	30
	-89.4
	-86.2
	-84.3
	-83.1
	-82.1

	
	60
	-89.6
	-86.4
	-84.5
	-83.1
	-82.1

	n96, n102
	15
	-88.7
	-85.6
	
	
	

	
	30
	-88.9
	-85.7
	-83.8
	-82.6
	-81.6

	
	60
	-89.1
	-85.9
	-84.0
	-82.6
	-81.6




	R4-2308415
	LG Electronics Finland
	Use the NRB from Table 1 for NR SL-U maximum transmission bandwidth configuration and RMC.
[bookmark: _Hlk135040780]Table 1. NRB for NR SL-U maximum transmissions bandwidth configuration and RMC
	NR SL-U
	
	[bookmark: _Toc29801679][bookmark: _Toc29802103][bookmark: _Toc29802728][bookmark: _Toc36107470][bookmark: _Toc37251229][bookmark: _Toc45888015][bookmark: _Toc45888614][bookmark: _Toc61367254][bookmark: _Toc61372637][bookmark: _Toc68230577][bookmark: _Toc69083990][bookmark: _Toc75466997][bookmark: _Toc76509019][bookmark: _Toc76718009][bookmark: _Toc83580319][bookmark: _Toc84404828][bookmark: _Toc84413437]5.3.2
	Maximum transmission bandwidth configuration

	NRB
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	
	NRB
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz

	15k
	105
	216
	 
	 
	 
	
	15k
	106
	216
	 
	 
	 

	30k
	50
	105
	160
	216
	270
	
	30k
	51
	106
	162
	217
	273

	60k
	24
	50
	75
	105
	135
	
	60k
	24
	51
	79
	107
	135




	R4-2308985
	OPPO
	Observation 1: NR-U use full RB allocation as the wide band operation is considered for CBW larger than 20MHz.
Observation 2: RAN2 spec has defined the RB configurations for different CBW.
Observation 3: Only case 1 test parameter is defined for NR-U ACS because of the deployment scenario feasibility.
Proposal 1: To reuse the NR SL RMC for SL-U.
Proposal 2:The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Proposal 3: The SL-U REFSENS are adopted in Table 2.
	
	
	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
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	


Proposal 4: Reuse NR-U ACS requirement and test configurations with NR SL-U RMC.
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	


Proposal 5: Reuse NR-U IBB requirement and test configurations with NR SL-U RMC.
Proposal 6: Reuse NR-U OBB requirement and test configurations with NR SL-U RMC.
Proposal 7: Reuse NR-U spurious response requirement and test configurations with NR SL-U RMC.
Proposal 8: Reuse NR-U Intermodulation requirement and test configurations with NR SL-U RMC.
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	R4-2309022
	Qualcomm Incorporated
	Observation: Overall n47 V2X REFSENS and n46 shared spectrum REFSENS are similar in value with shared spectrum being somewhat better numerically, however note that the RMCs are different. In addition note that sidelink RMCs for n46/96/102 are still under discussion.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 REFSENS requirement
Sub-topic description:
Open issues and candidate options before meeting:
Issue 4-1-1: RB configuration for REFSENS
· Proposals
· Option 1: 
· Table 3-1: Proposed RB configuration for REFSENS requirements for SL-U UE (Facebook)
	
	
	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
	


· Option 2:  (OPPO. LGE)
	
	
	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
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	



· Option 3: To use the number of maximum transmission bandwidth configuration as defined in Table 5.3.2-1 for REFSENS calculation. (VIVO)
· Recommended WF
· Option 1 and option 2 only has difference for 100MHz 60kHz RB numbers and can be check if alignment can be achieved. Further discuss option 3.

Issue 4-1-1: REFSENS requirement
· Proposals
· Option 1: Based on RB configuration of issue 4-1-1 option 1.
	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.



· Option 2: 
· To use below equation for REFSENS calculation for SL-U band n46:
· REFSENS=-174 dBm/Hz + 10*log10(Maximum Transmission Bandwidth Config.) + 13 dB NF and FE loss + 2.5 dB implementation margin -0.5 dB demod SNR – 3 dB diversity gain
· Consider 0.5dB REFSENS relaxation for band n96 and n102 compared with the values for band n46 in SL-U.
	SL-U Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	100
MHz
(dBm)

	n46
	15
	-89.2
	-86.1
	
	
	

	
	30
	-89.4
	-86.2
	-84.3
	-83.1
	-82.1

	
	60
	-89.6
	-86.4
	-84.5
	-83.1
	-82.1

	n96, n102
	15
	-88.7
	-85.6
	
	
	

	
	30
	-88.9
	-85.7
	-83.8
	-82.6
	-81.6

	
	60
	-89.1
	-85.9
	-84.0
	-82.6
	-81.6



· Option 3:
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	



· Option 4: Sidelink RMCs for n46/96/102 are still under discussion.

· Recommended WF
· TBA

Sub-topic 4-2 Other RX requirements 
Issue 4-2-1: ACS
· Proposals
· Option 1: Reuse NR-U ACS requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.

Issue 4-2-2: ACS
· Proposals
· Option 1: Reuse NR-U ACS requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.

Issue 4-2-3: IBB
· Proposals
· Option 1: Reuse NR-U IBB requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.

Issue 4-2-4: OBB
· Proposals
· Option 1: Reuse NR-U OBB requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.

Issue 4-2-5: Spurious response
· Proposals
· Option 1: Reuse NR-U Spurious response requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.

Issue 4-2-6: Intermodulation
· Proposals
· Option 1: Reuse NR-U Intermodulation requirement and test configurations with NR SL-U RMC.
· Recommended WF
· Agree on option 1.


Microsoft_Visio_Drawing.vsdx
Guard Period
N+1 Slot (incl. transmission gap)
CP-E
N+2 Slot
5us
10us
10us
Transient Period
Transient Period
End of OFF
Power Requirement
N0 Slot
Start of N+1 power
End of N+1 power
OFF power requirement



image2.emf
Guard 

Period N+1 Slot (incl. transmission gap) CP-E N

+2

 Slot

5us

10us

10us

Transient Period Transient Period

End of OFF

Power Requirement

N

0

 Slot

Start of N

+1

 power

End of N

+1

 power

OFF power 

requirement


image3.emf
S-PSS S-PSS S-SSS S-SSS PSBCH

Guard

Period

PSBCH CP-E N

+2

 Slot

5us

10us

10us

Transient Period

Transient Period

End of OFF

Power Requirement

N

0

 Slot

N

+1

 Slot

Start of ON power for 

N

+1

 slot with S-SSB

End of ON power for 

N

+1

 slot with S-SSB

Start of OFF power 

requirement


image4.png
For 3-symbol PSCCH

] i

SLsymbolindex 0 12 3 4 56 7 89101121





image5.png
PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

GAP





image1.emf
Guard 

Period N+1 Slot (incl. transmission gap) CP-E N

+2

 Slot

5us

10us

10us

Transient Period Transient Period

End of OFF

Power Requirement

N

0

 Slot

Start of N

+1

 power

End of N

+1

 power

OFF power 

requirement


