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Discussion and Decision
1
Introduction
During RAN1#85, the below working assumption was agreed. The way forward proposed in [1] has been the subject of the following email discussion [85-18]:
Working assumption: 

•
RAN1 adopts the models provided in RAN4 LS (R1-166004) to the NR UL waveform evaluations

Email discussion and approval about power amplifier assumptions for NR DL waveform evaluations by utilizing R1-166004 and R1-166010 and also email approval to confirm above WA until 9th June
2
Summary
The initial discussion had been kicked off by: 1) trying to confirm the woking assumptions agreed during the meeting, hence the utilization of the polynomial model recommended by RAN4 for the UL operation, 2)  trying to agree on PA models to be ustilized for DL for below and above 6 GHz. 
During the email discussion, the group confirmed the agreement for the UL operation in below 6GHz. For DL operation it has been agreed to consider as a starting point the Rapp model, a corresponding parametrization beying agreed. It has been also recognized that more general details need to be mentioned in an agreement, hence the [General] section of the agreement is considering issues related to RAN4 specifications such as spectrum mask, ACLR and EVM. Several proposals regarding the general utilization of the model have been agreed (Proposals 4-8 below.)
3
Agreement
[UL part]
The following working assumption was decided in the previous RAN1 meeting and is subject for confirmation:

·     RAN1 adopts the models provided in RAN4 LS (R1-166004) to the NR UL waveform evaluations
Proposal 1: confirm the working assumption. For below 6GHz UL use the model as given in RAN4 LS in R1-166004, for above 6GHz UL continue the discussion for polynomial model parametrization considering also potential impact from memory effects (consider the below 6GHz parametrization as a starting point). 
 [DL part] 
 Proposal 2: For below 6 GHz DL, consider as a starting point the below Rapp model parametrization assuming 46 dBm total output power and 57.6 dBm saturation power  (this model considers DPD and CFR) .
	Parameter for Rapp model < 6GHz DL
	
	 

	Target output power [dBm]
	46
	 

	Saturation output power [dBm]
	57.6
	 

	Smoothness factor p
	3
	 

	Smoothness factor q
	5
	 

	Fitting parameter A
	-0.14
	 

	Fitting parameter B
	1.2
	 


Note that the gain of the model can be chosen freely, as it depends on the input signal reference level. The expected output for LTE10 DL 64-QAM signal is 46 dBm, with ACLR 45 dB and meeting respective spectrum emission masks.
 Proposal 3: For above 6GHz DL, consider as a starting point a suitable Rapp model parametrization.
 [General]
Proposal 4: The PA operating point shall be set considering the 
· spectrum mask for BS
· 36.104 clause 6.6.3.2.2 (Table 6.6.3.2.2-1) for WA BS when TX power is 46 dBm  
· spectrum mask for UE
· 36.101 clause 6.6.2.1.1 (Table 6.6.2.1.1-1) for UE when TX power is 22 dBm  
· ACLR for BS =>  45 dB (Table 6.6.2.1-1 of 36.104)
· ACLR for UE =>  30 dB (Table 6.6.2.3.1-1 of 36.101)
· EVM requirement for BS according to Table 6.5.2-1 of 36.104 
· EVM requirement for UE according to Table 6.5.2.1.1-1 of 36.101
Proposal 5: Provided that spectrum mask, ACLR, and EVM are met, companies are reporting the PA operating point. In addition, companies may provide waveform evaluations with same PA operating point  and fulfilling the spectrum mask, ACLR, and EVM.
Proposal 6: The potential impact from memory effects should be considered at least for above 6GHz operation and DL/UL wideband allocations.
Proposal 7: Further refinement on the above DL and UL PA models and parameters is not precluded, like for example considering the indoor hotspot BS with target out power of 24 dBm.

Proposal 8: Strive for a single model for each of UL and DL PA respectively which parameters does not depend on the TX power. 

Note1: the 22 dBm UL power level is according to the RAN4 utilized power level in PA model investigation.
Note2: The common output phase shift due to the polynomial PA model for UL is compensated and is not included in the Tx EVM calculation for waveform evaluation.
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