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Introduction
The following PA models were proposed by different companies for RAN1 waveform evaluations.
The PA models used for waveform evaluation and RAN4 RF requirements assessment are closely related to operating bands/sub-frequency ranges, channel bandwidth, power classes and calibration conditions. It is recognized by RAN4 that, with increased channel bandwidth (e.g., CBW ≥ 100 MHz), the PA exhibits a noticeable memory effect, a distinguishing characteristic that sets it apart from 5G PA models designed for smaller channel bandwidths.
The PA models captured in this WF are those currently available, which may be further refined with additional inputs from companies during the follow-up study. It should be noted that these models are not intended to fully replace those used for 5G evaluation, but rather serve as supplementary models with different factors. Existing models in TS 38.803 may still be applicable in certain cases, such as for small channel bandwidths and lower frequency bands.
PC3 PA Models:
The models were calibrated using reference waveform: 100MHz CBW, 30kHz SCS, 270RB0, QPSK, DFT-s-OFDM, 1dB MPR to meet 30dB ACLR.
GMP1_PC3 [1]: 
The model was obtained for a at 6.8GHz.

Where , , , M and K are the PA input signal in volts, PA output signal in volts, model coefficients, memory depth, and the polynomial order, respectively.
	Memory based PC3 PA Polynomial model (100M, K=7, M=3)

	a0,1
		-4.77719730e-01 + 2.24168134e+01j
	a1,1
	8.38188385e+00 + 1.18702410e+01j
	a2,1
	-7.67804529e+00 - 1.22093585e+01j
	a3,1
	2.32750874e+00 + 4.20967176e+00j

	a0,3
	-1.74492957e+01 + 4.92359296e+01j
	a1,3
	2.96063305e+01 - 5.32354340e+01j
	a2,3
	5.62951175e+00 + 4.34443316e+01j
	a3,3
	2.01399386e+01 - 1.09605427e+01j

	a0,5
	-8.98826975e+02 + 1.27577672e+03j
	a1,5
	-9.22569925e+02 - 4.58901528e+02j
	a2,5
	-6.61005032e+02 - 1.35739360e+03j
	a3,5
	-1.21142964e+03 + 1.99559746e+02j

	a0,7
	3.09544724e+04 - 1.07105471e+05j
	a1,7
	2.37092395e+04 + 5.68230115e+04j
	a2,7
	1.96480251e+04 + 1.88253421e+04j
	a3,7
	3.31901649e+04 - 8.28113612e+02j

	a0,9
	-4.51805825e+05 + 1.50721849e+06j
	a1,9
	-3.34660576e+05 - 9.66045483e+05j
	a2,9
	-2.85105812e+05 - 1.24927829e+05j
	a3,9
	-4.61058530e+05 - 1.55413027e+04j

	a0,11
	3.12726871e+06 - 8.61147896e+06j
	a1,11
	2.28790752e+06 + 6.56559099e+06j
	a2,11
	1.98672175e+06 + 3.15477725e+05j
	a3,11
	3.10446930e+06 + 1.95853544e+05j

	a0,13
		-8.12757739e+06 + 1.80971663e+07j
	a1,13
		-5.93387391e+06 - 1.61211722e+07j
	a2,13
		-5.23054157e+06 + 7.06402679e+03j
	a3,13
	-7.95973750e+06 - 6.33528334e+05j

	NOTE 1: PA input signal and PA output signal sampling rate was 491.52 MHz.
NOTE 2: The model input signal is clipped at 4.6dBm (0.3801 VRMS with an impedance of 50 Ohm)


It is noted that the input data sampling rate should be aligned with the model training sampling rate to avoid performance degradation.
GMP2_PC3 [2]:  
The model was obtained at 5GHz.

With Ka = 7, La = 5, Kb = 7, Lb = 2
	

[0.050221-0.0008979i; 0.0071456+0.0022591i; -0.0078367+0.0037419i; 0.0019788-0.0018115i; -0.0002329+0.000338i; 0.0000131-0.0000289i; -0.0000003 + 0.0000009i]

[0.0764254-0.0022761i; 0.0205606+0.0145471i; -0.0241173+0.0031995i; 0.0064507-0.0022644i; -0.0008253+0.0004248i; 0.0000523-0.0000347i; -0.0000013+0.0000011i]

[15.2864241-0.4639873i; 2.0956681+1.3655244i; -2.441954+0.4802089i; 0.6500257-0.3037694i; -0.0823278+0.058242i; 0.0051372-0.004931i; -0.0001269+0.0001569i]

[0.0767111-0.0021611i; 0.0190786+0.0123216i; -0.023051+0.0060845i; 0.0061274-0.0035563i; -0.0007769+0.0006822i; 0.0000487-0.0000583i; -0.0000012+0.0000019i]

[0.0509934-0.0015377i; 0.0066738+0.0054215i; -0.0077434+0.0006127i; 0.0019344-0.0006365i; -0.0002169+0.0001292i; 0.000011-0.0000112i; -0.0000002+0.0000004i]



[0.0764254-0.0022761i; 0.0001153-0.0019156i; -0.0003342+0.0028445i; 0.0000369-0.0013797i; 0.0000221+0.0002917i; -0.0000046-0.000028i; 0.0000002+0.000001i]

[0.0767119-0.0021553i; -0.0030492+0.000024i; 0.0040687-0.0001464i; -0.0018971+0.0000699i; 0.000397-0.0000117i; -0.0000382+0.0000007i; 0.0000014]



PC3 Memoryless model [3]:  
The model was obtained at 4 GHz.
AM-AM
y = 4.10540378e-12*x^9 + 8.34889528e-10*x^8 + 0.0000000527815378*x^7 + 0.00000136322797*x^6 + 0.00000957459383*x^5 - 0.000205038337*x^4 - 0.00423915426*x^3 - 0.0256252074*x^2 + 0.967801028*x + 27.1826545
where x is the PA input power with unit dBm and y is the PA output power with unit dBm.
AM-PM
y = 2.22503156e-10*x^9 + 0.0000000205977704*x^8 + 0.000000640395531*x^7 + 0.00000482639611*x^6 - 0.000121813382*x^5 - 0.00208845328*x^4 + 0.00334876579*x^3 + 0.235994334*x^2 + 1.45386121*x + 76.2546141
where x is the PA input power with unit dBm and y is the PA output phase shift with unit degree.

PC2 PA Models:
The models were calibrated using reference waveform: 100MHz CBW, 30kHz SCS, 270RB0, QPSK, DFT-s-OFDM, 1dB MPR to meet 31dB ACLR (unless stated otherwise)
[bookmark: _Hlk221627804]GMP3_PC2 [4]:
The model was obtained at ~7GHz.

Where , , , M and K are the PA input signal in volts, PA output signal in volts, model coefficients, memory depth, and the polynomial order, respectively.
	Memory based PC2 PA Polynomial model (K=7, M=3)

	a0,1
	 1.78125421e+01+3.96234802e+00j
	a1,1
	        7.75483096e+00-1.06941812e+01j
	a2,1
	       -7.72899765e+00+9.04484189e+00j
	a3,1
	        2.48795348e+00-2.76518830e+00j

	a0,3
	        9.75722189e+01+9.49718204e+01j
	a1,3
	       -6.46736904e+01+1.55427298e+01j
	a2,3
	        2.65557457e+00-1.41372308e+01j
	a3,3
	        8.14834939e+00+3.68035394e+00j

	a0,5
	       -4.36921775e+03-2.90487370e+03j
	a1,5
	        3.25651083e+03-5.88392401e+02j
	a2,5
	       -5.23038528e+02+4.58746411e+02j
	a3,5
	       -1.51258701e+02-1.40300633e+02j

	a0,7
	        6.67412504e+04+3.62371316e+04j
	a1,7
	       -4.19280551e+04+6.06657427e+03j
	a2,7
	        3.95605656e+03-5.72662196e+03j
	a3,7
	        4.02914882e+03+1.39078164e+03j

	a0,9
	       -5.42918789e+05-2.29695739e+05j
	a1,9
	        2.56101445e+05-3.11728454e+04j
	a2,9
	        9.08023985e+02+3.43943069e+04j
	a3,9
	       -4.26449208e+04-3.95132361e+03j

	a0,11
	        2.19218318e+06+7.35795077e+05j
	a1,11
	       -7.70951908e+05+8.54072559e+04j
	a2,11
	       -8.90153246e+04-1.02613131e+05j
	a3,11
	        1.90424815e+05-6.66193945e+03j

	a0,13
	       -3.40445900e+06-9.45835587e+05j
	a1,13
	        9.20919772e+05-1.00871883e+05j
	a2,13
	        2.14152570e+05+1.22085816e+05j
	a3,13
	       -3.07290090e+05+3.43617693e+04j

	NOTE 1: The front-end IL of 4dB is already considered in the model.
NOTE 2: PA input signal and PA output signal sampling rate was 614.4 MHz.
NOTE 3: The model input signal is clipped at 5dBm (0.39764 VRMS with an impedance of 50 Ohm)



GMP4_PC2 [5]:
The model was obtained at 4.9GHz.

	
	k = 1
	k = 2
	k = 3
	k = 4
	k = 5

	m = 0
	1.24100038872962 - 0.0831368575300736i
	-0.463340338937706 + 0.101363976888891i
	1.26901654946376 - 0.0720028018021318i
	-1.43394604933662 + 0.239529480083968i
	0.311614480209606 - 0.341679426545316i

	m = 1
	-0.124904834225151 + 0.0985131060907833i
	0.00308291501654481 + 0.0514108710576260i
	-0.181239524012283 - 0.287147428096619i
	0.532131005999187 + 0.508260249170445i
	-0.273169554049464 - 0.308931076102838i

	m = 2
	0.266858623504599 - 0.0960971965549797i
	-0.0211895925916308 - 0.00596034296608958i
	0.164616933475616 + 0.101644617541411i
	-0.371232225003208 - 0.198394522680648i
	0.185836703475180 + 0.130436532035389i

	m = 3
	-0.186254778642275 + 0.0464461010255326i
	0.0353184555081896 + 0.0719981097161610i
	-0.157707539584257 - 0.261669803610032i
	0.256173858313972 + 0.383789794112876i
	-0.112000236856695 - 0.200342960880782i



GMP5_PC2 [6]:
The model was obtained at 6.8 GHz. CBW up to FRB 200MHz.. 
Sampling frequency, Fs=6.625GHz when generating output waveform using this model up to 25dBm


	Order
	A
	b
	c
	d
	e

	1st
	34.5740 - 30.4430i
	-73.8674 + 60.7998i
	83.3917 + 64.6447i
	-1.0110e+02 - 1.1335e+02i
	56.4092 + 42.0192i

	3rd
	-2.1020e+01 + 1.6457e+02i
	2.3961e+00 - 2.9547e+02i
	-2.5102e+02 - 5.2031e+02i
	3.6879e+02 + 1.2987e+03i
	-1.6143e+02 - 6.5106e+02i

	5th
	3.2327e+02 - 5.4457e+02i
	3.9517e+02 + 2.4179e+03i
	-1.1425e+03 - 4.2744e+03i
	1.0211e+03 + 3.5902e+03i
	-1.6374e+02 - 1.3977e+03i

	7th
	-1.9519e+02 + 3.1487e+03i
	-3.0089e+03 - 1.4757e+04i
	5.9442e+03 + 2.6497e+04i
	-4.8623e+03 - 2.2651e+04i
	7.5488e+02 + 8.5670e+03i

	9th
	-1.1596e+03 - 5.9812e+03i
	6.6253e+03 + 3.0041e+04i
	-8.4557e+03 - 5.4828e+04i
	4.6526e+03 + 4.7036e+04i
	5.9613e+02 - 1.7654e+04i

	11th
	1.8405e+03 + 4.8550e+03i
	-5.8466e+03 - 2.6831e+04i
	4.3521e+03 + 5.0627e+04i
	1.3994e+02 - 4.4149e+04i
	-2.3675e+03 + 1.6650e+04i

	13th
	-8.1103e+02 - 1.4225e+03i
	1.8653e+03 + 8.8912e+03i
	-3.9780e+02 - 1.7500e+04i
	-1.4314e+03 + 1.5603e+04i
	1.3971e+03 - 5.9424e+03i



PC2 Memoryless model [3]: 
The model was obtained at 4 GHz.
AM-AM
y = 4.10540378e-12*x^9 + 7.97940894e-10*x^8 + 0.0000000462502161*x^7 + 0.00000101678926*x^6 + 0.00000245740177*x^5 - 0.000234252316*x^4 - 0.00334871859*x^3 - 0.0142143574*x^2 + 1.00719419*x + 29.5632541
where x is the PA input power with unit dBm and y is the PA output power with unit dBm.
AM-PM
y = 2.22503156e-10*x^9 + 0.000000018595242*x^8 + 0.000000483623481*x^7 + 0.000000901674698*x^6 - 0.000138448892*x^5 - 0.00142799046*x^4 + 0.0104091962*x^3 + 0.214694967*x^2 + 0.999638948*x + 75.0314361
where x is the PA input power with unit dBm and y is the PA output phase shift with unit degree.
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