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1 Introduction
In last meeting, RAN4 has already approved the work plan [1] for NR sidelink enhancement in Rel-17. The following points need to be discussed.

1) RAN4 # 98-e (2021 Jan.)
· Discussion

· General scope to introduce NR SL enhancement for RF requirements at FR1
· n79 partial used SL operation with NR n79 Uu and other Uu operating bands

· Cover the Frequency separation issues and timing alignment issue
· Simulation assumptions on co-existence study for licensed bands which the SL application scenario is different from n38 and n79. Initial simulation results can also be provided if available.
· High power UE (PC2) for SL enhancements 

· Single antenna High power UE, SL-MIMO high power UE and PC2 inter-band con-current operation
· Other RF/general requirements for New SL enhancement
· New SL operating bands for public safety service 
· System parameters for newly introduced SL bands
· Additional RF requirements when the necessity of additional RF requirements identified from other WG.
· Additional RF requirements according to request the exact operating bands based on the coexistence evaluation results
High power UE (PC2) for SL enhancements is an important RF feature for Rel-17 SL enhancement. In this paper, we’d like to discuss the PC2 for band n47.
2 Discussion
2.1 General discussion
Based on the TS 38.101-1-g50 [2], there is an RF impact on the following clauses if we want to specify the high power UE (PC2) feature for SL band n47.

Table 1 The affected RF requirements for PC2 n47

	Sub-clause
	Analysis

	6.2.1
UE maximum output power
	PC2 (26dBm) should be specified for band n47 with tolerance

	6.2E.1
UE maximum output power for V2X
	NR V2X UE Power Class 2 for SL-MIMO for band n47 should be specified with tolerance.

	6.2E.2
UE maximum output power reduction for V2X
	The general MPR requirements for PC2 should be specified

	6.2E.3
UE additional maximum output power reduction for V2X
	The additional MPR requirements for PC2 should be specified for NS_33 and NS_52.

	6.2E.4
Configured transmitted power for V2X
	The definition of ΔPPowerClass should be further reviewed for high power V2X UE (PC2).

	6.5E.2.4
Adjacent channel leakage ratio
	For NR V2X UE, the existing ACLR requirement for NR uplink transmission in subclause 6.5.2.4 are applied for NR V2X UE for NR V2X operating bands in 5.2E-1. 31 dB ACLR has been specified in the spec.


Based on the analysis, the following points need to be further discussed.
Firstly, RAN4 need to evaluate whether the 31 dB ACLR for PC2 n47 is enough or not. 
Secondly, RAN4 need to derive the MPR/AMPR simulation assumption for PC2 n47.
Thirdly, RAN4 need to further check the definition of ΔPPowerClass in the configuration.
Observation 1: RAN4 need to further check ACLR, MPR/AMPR and ΔPPowerClass for PC2 NR V2X.
2.2 MPR/AMPR simulation assumption
Based on the latest TR 38.886 [3], the MPR simulation assumption for PC2 NR V2X are shown below in table 1.
Table 1: MPR simulation assumption for NR V2X

	parameter
	Assumption

	center frequency
	5.9GHz

	Bandwidth
	10/20/30/40MHz

	Maximum output power
	26dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc

	PA calibration
	PA calibrated to deliver -31dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.

This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.


For NR V2X, simultaneous transmission of PSCCH and PSSCH in the same subframe is supported. The following constraints in table 2 can be assumed based on current RAN1’s agreement.

Table 2: MPR simulation assumption for simultaneous transmission of PSCCH and PSSCH
	Items
	Assumption

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

	Allowed LCRB allocation
	10,15,20,25,30,40,45,50,60,70,75,80,90,100,105,110,120,130,135,140,150,160,165,170,175,180,190,195,200,210

	Regarding PSCCH / PSSCH multiplexing
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	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB


Based on the approved WF [4], simulation assumptions for S-SSB are shown below in table 3.
Table 3: MPR simulation assumption for S-SSB
	Items
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
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	RB allocation
	RBstart: All the possible cases 

LCRB: 11 RB


Based on the approved WF [5], simulation assumptions for PSFCH are shown below in table 4.

Table 4: MPR simulation assumption for PSFCH
	Items
	Assumption

	Modulation for PSSCH
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is follow RAN1 agreements

	RB allocation
	· Both Non-contiguous PSFCH RB allocation and contiguous PSFCH allocation are allowed

· MPR will be derived by non-contiguous PSFCH RB allocation (N>1)

· At least, the worst cases with possible RBstart and Ngap need to be checked. ( Ngap = RBend – RBstart )

· For example: The worst case N gap is (106-1 =105*15kHz*12=) 18.9MHz for 20MHz, 15kHz SCS

· IMD problem by dual PSFCH in SEM/SE region shall be considered to derive MPR level according to all supporting CBW and SCS.

· N (Number of users) is up to 5 and RBs except for RBstart and RBend can be inserted between RBstart and RBend randomly.

· Assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision. 


Proposal 1: It’s proposed to use the simulation assumptions in table 1, table 2, table 3 and table 4 for PC2 MPR/AMPR.
2.3 Additional requirements for NS_33 and NS_52
The additional spectrum emission mask for NS_33 and NS_52 are specified in sub-clause 6.5E SUL_n79A-n97A. Before any updates from ETSI and FCC, we can follow the current additional requirements to specify the AMPR for PC2.
Proposal 2: Before any updates from ETSI and FCC, we can follow the current additional requirements to specify the AMPR for PC2.
3 Conclusion
Based on the analysis and discussion, the proposals and observations are shown below:
Observation 1: RAN4 need to further check ACLR, MPR/AMPR and ΔPPowerClass for PC2 NR V2X.
Proposal 1: It’s proposed to use the simulation assumptions in table 1, table 2, table 3 and table 4 for PC2 MPR/AMPR.
Proposal 2: Before any updates from ETSI and FCC, we can follow the current additional requirements to specify the AMPR for PC2.
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