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Introduction
This WF discusses and captures the detail MPR simulation assumptions for SL-U single CC operation.
Based on the online discussion and GTW session in Wednesday (19th / April) for [144]NRSL_enh2_UERF_part1, the following agreements are decided and captured in the WF.

Agreements and WF

Issue 3-3-1: RB configurations for MPR simulation
· Agreements 
· Option 1: The impact on MPR from interlace-based resource allocation should be considered in Rel-18. 

	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	Huawei
	Ok with the WF.

	
	

	
	

	
	

	
	



Issue 3-3-2: Waveform for MPR simulation
· Agreements 
· Option 1: RAN4 can derive MPR requirements with CP-OFDM waveform. 

	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	Huawei
	Ok with the WF. Suggest to add several words.
RAN4 can derive MPR requirements with CP-OFDM waveform with unlicensed spectrum.

	
	

	
	

	
	



Issue 3-3-3: Power class for MPR simulation
· Option 1: Both PC3 and PC5 
· Option 2: PC5 is baseline for MPR simulation. 
· Agreement and WF
· Power class 5 is agreed to be developed as first priority, and PC3 can be further considered in case sufficient progress has been made for power class 5.

	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	LGE
	We think it is moderator’s summary in 1st round. It’s not agreement yet. So, we can support it with WF.

	Huawei
	Support. 
PC5 only in Rel-18 is ok.

	
	

	
	



Issue 3-3-4: MPR simulation assumptions
· Agreement and WF
· Option 3 can be used as baseline with an MPR simulation assumption.
· RAN4 confirmed the detail RF parameters and assumption in 2nd round
	
· Option 3: Basic RF parameters for MPR of single carrier SL-U UE.
	· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz. 
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· C-IMD: 45dBc or 60dBc
· EVM and impairments

	Modulation
	SystemEVM
	PA only
	Image
	PA+image

	QPSK
	17.5%
	10%
	28dB
	10.0%

	16QAM
	12.5%
	8%
	28dB
	8.0%

	64QAM
	8%
	4%
	28dB
	5.65%

	256QAM
	3.5%
	1.8%
	34dB
	2.69%



· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from TS38.10101 Table 6.4F.2.3-1
· Image/carrier exceptions position and specific test according to interlaces
· ACLR: 27dBc for both PC3/PC5 UE with NR MBW
· SEM according to 38.101-1 clause 6.5F.2.2
· PA calibration & PA configuration: 
· PC3 (both single PA and dual PAs with 20+20): 1dB MPR and DFT-s-OFDM QPSK with 100RB0 20MHz waveform with 30dB ACLR
· PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR
· MPR table format can be reused the MPR format of NR-U according to each transmitted channel e.g.PSSCH/PSCCH transmission, PSFCH transmission and PSBCH transmission.
· The MPR will be applied to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  
· Follow the RB interlaced allocation based on Table 6.2F.2-1 and Table 6.2F.2-2 in TS38.101-1. Also refer the interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214. FFS on the inter-laced RB allocation for PSFCH, S-SSB by RAN1  



Recommended WF
· Comment collection on these configurations and get a unified MPR simulation assumption.
	Company
	Comments

	OPPO
	Some proposed changes as below based on the agreements in 1st round on the system parameters and RF requirements: And one question on the PA calibration, if we targeting on CP-OFDM in the MPR simulation, shouldn’t we use CP-OFDM to calibrate the PA?

· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· Post PA losses of 4dB
· Carrier leakage: 25dBc
· I/Q Image: 25dBc
· C-IMD: 45dBc or 60dBc
· EVM according to NR-V2X clauses 6.4E.2.2
· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from 38.101-1 Table 6.4F.2.3-1
· Image/carrier exceptions position and specific test according to interlaces
· ACLR: 27dBc for PC5 UE with NR MBW
· SEM according to 38.101-1 clause 6.5F.2.2
· PA calibration & PA configuration: 
· PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR


	Meta
	For the PC3/PC5 simulation assumption, we prefer to keep the both RF simulation assumptions since the agreements in issue 3-3-3 can be applied for issue 3-3-4. Then simulation assumptions for PC3 SL-U also needed. For the EVM Table, the our proposed Table which was used for NR-U and the table is more detail according to the RF path. So we prefer to reuse the our proposed Table. 

	LGE
	Fine with OPPO’s suggestion. At this moment, PC5 can be considered for MPR. We can support Oppo’s revision with WF.

	QCOM
	Post-PA loss is implementation-specific and we need it removed. We are ok with this list only if that is removed. We had the same comment in round 1.

	Huawei
	Support 45dBc as a mandatory parameter in CIM3, and 60dBc can be optional.  

	LGE
	The list above the table also says IQ-image at -25dB, which means that this alone results in EVM= -25dB= 5.6%. We think that PA non-linearity, post-PA losses and other TX impairments are implementation specific. In the end all TX quality requirements need to be met, LO, Image, EVM, IBE and so on, but companies should be allowed to use differently partitioned error budgets to meet those.
OPPO modifications OK.
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz.
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· C-IMD: 45dBc or 60dBc


	Meta
	The proposed the post PA and Carrier leakage and  I/Q images levels are commonly used values for NR MPR evaluation. So we think these parameters also can be considered in SL-U. But RAN4 can considered these RF parameters as vendor specific values for MPR simulation to meet the IBE, Image, EVM and other. So I can removed in the WF.    

	Huawei
	On the updated WF, for C-IMD, the 60dBc should be in bracket.
· C-IMD: 45dBc or 60dBc -> C-IMD: 45dBc [ or 60dBc]
Although the simulation assumption is referred to TR38.785. In Rel-17, we also provided simulation results based on 45dBc, and it was captured in the requirement in the existing specification.
[Meta] To HW: For the C-IMD3, we would like to keep the -45dBc or -60dBc based on TR38.785 in Rel-17 and TR38.886 in Rel-16.Maybe, Huawei had provided MPR simulation results based on -45dBc, but other companies provided MPR simulation with -60dBc in previous 5G V2X service. So, RAN4 can keep both C-IMD3 levels without any priority for MPR simulation. It can be chosen by their preference between two values.



Issue 3-3-5: General SL configurations in MPR simulation
· Agreement and WF
· Option 1 can be used as starting point for further checking if needed, some parameters can be updated based on consensus.

· Option 1: Basic parameters for SL operation as below table
	Items
	Assumption

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

	Allowed LCRB allocation
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216, …, 270 (FFS between 216 to 270 for wide CBWs)

	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: 직사각형이(가) 표시된 사진

자동 생성된 설명]

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



Recommended WF
· Comment collection on these configurations.

	Company
	Comments

	Meta
	Support the agreements

	LGE
	At least, a parameter related to the interlacing method should be included for SL-U.  And, which channel/signal should be applied with the interlacing needs to be introduced for MPR simulation assumption.
For the time plan, we would like to keep the approved Work Plan.
1) RAN4 #107 (May 2023)
· For FR1 single carrier SL in unlicensed bands
·   Continue discussion on system parameters if any
·   Agree on the MPR/AMPR scenarios and evaluation assumptions
·   Make progress on other UE RF requirements

2) RAN4 #108 (Aug 2023)
· For FR1 single carrier SL in unlicensed bands
·   Complete discussion and documents agreements on system parameters
·   Discuss the initial MPR/AMPR evaluation results
·   Make progress on other UE RF requirements


	LGE
	Allowed LCRB allocation: 270 to be added to reach 100MHz with 30kHz SCS (18x n15)? Other possible values between 216 and 270 FFS.



Based on the above simulation assumptions, RAN4 is encouraged to finalize the simulations assumptions in May meeting and discuss and evaluate the initial MPR results for SL-U operation in single carrier in August meeting.
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