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1	Introduction
[bookmark: _Hlk104372907]This contribution relates to a work item agreed in RAN#94-e, namely “Further NR coverage enhancements” [1]. We consider power domain enhancements and the following objectives captured in the WID:

· Study and if necessary specify following power domain enhancements
· […]
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)

In this paper we discuss the further simulation assumptions for studying the UE RF performance for MPR/PAR objective. The parameters shown in Table 1 and Table 2 were agreed in RAN4 #105 [7].

Table 1 Simulation parameters for FR1
	Carrier frequency
	4GHz
700 MHz (optional)

	Channel BW
	Case 1: 20 MHz
Case 2: 100 MHZ

	SCS
	Case 1: 15/30/60 kHz
Case 2: 30 kHz

	DMRS config
	ZC, 2 symbols

	Modulation
	· Pi/2 BPSK
· QPSK

	Waveform
	DFT-S-OFDM

	Allocation type
	Sweep over the channel

	Extension factors
	0-0.375 

	Channel 
	PUSCH, 14 OFDM symbols 

	Spectral shaping filter
	· 3-tap, FD implementation
· (0.335 1 0.335) 
· (0.28 1 0.28)
· 2-tap: (1, 0.28) for FDSS QPSK w/o SE
· Truncated RRC
· No filter (reference case) NOTE1

	Power class
	PC 3

	NOTE 1: A reference waveform) which meet the existing requirements for gain evaluation



Table 2 Simulation parameters for FR2
	Carrier frequency
	28GHz

	Channel BW
	400MHz

	SCS
	120kHz

	DMRS config
	ZC, 2 symbols

	Modulation 
	QPSK

	Waveform
	DFT-S-OFDM

	Allocation type
	Sweep over the channel

	Extension factors
	0- 0.375

	Channel 
	PUSCH, 14 OFDM symbols 

	Spectral shaping filter
	· 3-tap, FD implementation
· (0.335 1 0.335) 
· (0.28 1 0.28)
· 2-tap: (1, 0.28) for FDSS QPSK w/o SE
· Truncated RRC
· No filter (reference case) NOTE1

	Power class
	PC 3

	NOTE 1: A reference waveform which meet the existing requirements for gain evaluation



In addition to parameters shown in Table 1 and Table 2, the following agreements were made in RAN4 #104-e [5]

[bookmark: _Hlk118202104]Agreement:
· RAN4 follows below RAN1 agreements and focus on prepare for RF simulations 
· Establish evaluation parameters and side-conditions if any for both transparent and non-transparent schemes
· The parameters and side-conditions will be updated if needed according to RAN1 input
· Share the agreements with RAN1 that could affect RAN1 link level simulation
· RAN4 can perform evaluations without RAN1 input for both transparent and non-transparent schemes
· No discussion on simulation results of non-transparent scheme at least in RAN4#105 


Many agreements impacting the RF simulation assumptions were made in also RAN4 #104bis-e and RAN4 #106.

Agreement: 
· For performance evaluation, consider symmetric extension for FDSS with spectrum extension. If consideration of asymmetric extension is needed or not is discussed depending on RAN1 input.

Agreement: 
· QPSK is the targeted modulation for further coverage enhancements
· At least for simulation study
· RAN4 shall prioritizes DFT-S-OFDM as a solution for coverage enhancements
· FSS on CP-OFDM if companies can show gains
· RAN4 shall evaluate both FR1 and FR2 scenarios.
· RAN4 shall not consider other channels and signals (than PUSCH and the associated DMRS)
· RAN4 shall not consider intra band UL CA scenario in Rel-18 WI

Finally, the following agreements were made in RAN4 #106bis-e.

Agreement: 
· Use the following equation as the baseline
· Net Gain [dB]=(Pout_(Filter i)-Pout_Ref )+(SNR10%_Ref-SNR10%_(Filter i) )
· Where Pout_(Filter i) is the achieved (TX) output power of the filtered  waveform being compared against the reference, Pout_Ref is the output power of the reference, SNR10%_Ref is the required SNR to achieve 10% BLER with the reference, and SNR10%_(Filter i) is the required SNR to achieve 10% BLER using the filtered waveform being compared against the reference.
· Use the following equation when providing the results for net gain
· Net Gain [dB]=-DOPR_M0 +(SNR10%_Ref-SNR10%_(Filter i) )

Agreement: 
· For evaluations, RAN4 should consider the spectrum extension factor (α) as: 0 (reference), 0.25, 0.111 (1/9), 0.125 and 0.375)

In addition to RAN4 agreements, the simulation parameters have been discussed in RAN1. Some of them impact also in RAN4 side [8]. 
2	Discussion
As shown in Section 1, there has been considerable progress in defining the evaluation assumptions in both RAN1 and RAN4. Based on those, the assumptions behind LLS (RAN1) and RF simulations (RAN4) seem to be well aligned. 

On top of those, RAN4 #106bis-e made the following agreement:

Agreement:
· RAN4 agrees to analyse provided simulation results as attached to this WF via Excel and provide conclusions based on these at RAN4#107. 
· It is expected a decision on selecting the Rel-18 MPR/PAR reduction solution(s) according to the WID can be taken at RAN4#107


Based on the progress until now, we make the following observation, and proposal:

Observation 1: RF Simulation parameters are well aligned between RAN1 & RAN4, as well as between different companies. 

Proposal 1: No further discussion is needed for RF simulation parameters for MPR/PAR evaluations

[bookmark: OLE_LINK53][bookmark: OLE_LINK54]3.	Conclusion
In this paper we discuss simulation parameters for RF simulations. Based on the discussion we make the following observation and proposal:

Observation 1: RF Simulation parameters are well aligned between RAN1 & RAN4, as well as between different companies. 

Proposal 1: No further discussion is needed for RF simulation parameters for MPR/PAR evaluations
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