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1. Overall Description:
RAN1 discussed assumptions for studying the LLS performance of MPR/PAR reduction solutions for Rel-18 power domain enhancements, in accordance with the work split principles provided in R1-2210674.

	Schemes currently under discussion in RAN1

The following non-transparent solutions for MPR/PAR reduction are currently under discussion in RAN1.
· Frequency domain spectrum shaping w/ spectrum extension (FDSS-SE)
· Tone reservation w/ spectrum extension
In addition, transparent schemes, for instance but not limited to frequency domain spectrum shaping w/o spectrum extension or schemes based on clipping and filtering, are also being evaluated to serve as a benchmark to assess the benefits of non-transparent solutions. Companies are allowed to use any transparent transmission scheme of their choice.
At least the symmetric spectrum extension option for FDSS-SE is considered for studying MPR/PAR reduction enhancements in Rel-18.



	Assumptions and considerations for spectrum shaping filters

For link-level performance evaluation of MPR/PAR reduction solutions involving the use of spectrum shaping filter, companies are encouraged to use at least the following spectrum shaping filter configuration for calibration purpose:

· 2-tap, e.g., (1 0.28), 3-tap, e.g., (0.335 1 0.335), (0.28 1 0.28) 
· Truncated RRC (0.5, 0.1667)  

There is no restriction to use other spectrum shaping filter coefficients in simulations. 
Both DMRS and data symbols undergo spectrum shaping



	Assumptions and considerations for the waveform

DFT-s-OFDM is the target waveform for the study and, if applicable, the design of MPR/PAR reduction solutions in Rel-18. R17 PUSCH DFT-s-OFDM waveform is the baseline for performance comparison
Results concerning the application of solutions for DFT-s-OFDM to CP-OFDM can be presented by companies in their contributions.




	Assumptions and considerations for modulation

The following configurations for DFT-s-OFDM are studied:
· At least pi/2-BPSK and QPSK modulation are considered
· FFS: other modulations, e.g., 16-QAM
· Any number of RB can be considered
· The starting RB of the allocation can be any RB in the BWP 




	Further considerations on time-frequency resource allocation and spectral efficiency

All considered solutions should be configured to operate with same amount of time-frequency resource and a same spectral efficiency, that is:
· Same number of DFT-s-OFDM symbols
· Same TBS
· Same RB allocation
It is understood that minor TBS variations across different waveform configurations can occur and are acceptable.




	Further parameterizations used in RAN1 evaluations 

The following baseline parameterization is used for link-level performance evaluation of MPR-PAR reduction solutions in RAN1 for Rel-18. 

	Channel 
	PUSCH, 14 symbols 

	Carrier frequency and scenario
	4GHz (Urban), 
28GHz (Urban)
700MHz (Rural),

	Channel BW
	100MHz for Urban
20MHz for Rural,

	SCS
	30 kHz (4GHz), 
120 kHz (28GHz)
15 kHz (700 MHz), 

	Channel model
	TDL-C 300ns for FR1 Urban (4GHz), 
TDL-A 30ns for FR2 Urban (28GHz), 
TDL-D 30ns for Rural

	UE speed
	3km/h

	Waveform
	According to agreements

	Modulation
	According to agreements

	Number of Tx antennas
	1, Optional: 2 

	Number of Rx antennas
	4 for FR1 Urban, 
2 for FR2,
2 or 4 for FR1 Rural, 

	Number of DMRS symbols
	2

	Number of PUSCH data symbols
	12

	HARQ configuration
	No retransmissions

	Frequency hopping
	Disabled

	Number of PRBs
	Reported by companies

	MCS
	Chosen as a function of the number of PRBs to guarantee same spectral efficiency between MPR/PAR reduction solutions and baseline/benchmarks as per agreements

	Extension factor [FDSS-SE] / sideband size [TR] (α)
	[1/8, 1/4, 3/8] is encouraged. 

	BLER
	10%



For any parameter that is not listed in the table, companies are encouraged to consider corresponding value from TR 38.830 (or TR 38.868, if the parameter is absent in TR 38.830).

Other configurations and scenarios can be studied in RAN1.

This table can be updated in future meetings, especially if alignment with assumptions and parameterization used in RAN4 is needed.




2. Actions: RAN1 kindly requests RAN4 to take the above information into consideration for their future work.

3. Dates of Next RAN WG1 Meetings:
TSG RAN WG1 Meeting #112	February 27 – March 3 2023	Athens, Greece
TSG RAN WG1 Meeting #112-Bis-e	April 2023	eMeeting

