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1. Overall Description:

RAN4 have received the LS on realistic power amplifier model for NR waveform evaluation from RAN1 and previously replied in [1] with a basic PA model that is indicative of PA behaviour. The Rapp and polynomial models in this LS reply were noted not to capture some aspects of PA behaviour, such as memory effects.
During RAN4#80, RAN4 have further discussed PA modelling and propose the following Generic Memory Polynomial (GMP) model.
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 represent the complex baseband equivalent output and input, respectively, of the model. The first term represents the double sum of so called diagonal terms where the input signal at time shift [image: image7.png]
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, is multiplied by different orders of the time aligned input signal envelope [image: image13.png][x(n —1)|**
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. The triple sum represents cross terms, i.e. the input signal at each time shifts is multiplied by different orders of the input signal envelope at different time shifts. 

The GMP is linear in the coefficients, [image: image17.png]Qi
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, which caters for robust estimation based on input and output signal waveforms of the PAs to be characterized.

The proposed model incorporates memory effects. Furthermore, the model is generic and applicable for different ACLR levels; thus during waveform evaluation the input signal level can be adjusted (with an LTE signal and an appropriate assumption on clipping. It is suggested to clip the LTE signal such that the PAPR is 7.5dB) such that at each operating frequency, RAN4 ACLR and SEM requirements can be met. For bands around 2GHz, RAN4 requirements on ACLR and SEM are captured in 36.101 and 37.104.
Two parameterizations of the model are proposed. The first parameterization relates to 2GHz operation of a commercial GaAs PA with 40MHz bandwidth and 307.2MHz sampling rate. The coefficients for the GMP are as follows:
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[0.0145707+0.00223568i; 0.0166021+0.0884597i; -0.170987-0.889998i; 0.398012+4.25717i;
-0.922915-11.5296i; 1.51648+16.8822i; -1.31708-12.4992i; 0.443603+3.66282i]
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The second model relates to detailed modelling of a design for a 28GHz GaN PA with 400 MHz bandwidth and 2.281GHz sampling rate. The coefficients of the GMP are as follows:
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[1] R1-166604, “Response LS on realistic power amplifier model for NR waveform evaluation”
2. Actions:

To RAN1.

ACTION: 
RAN4 kindly requests RAN1 to apply the proposed models for the indicated frequency and bandwidths for future waveform evaluation, since memory effects are properly captured.
3. Dates of Next TSG-RAN4 Meetings:

TSG-RAN4 Meeting #80bis  10th – 14th October 2016
Ljubljana, Slovenia.

TSG-RAN4 Meeting #81
     14th – 18th November 2016
Reno, USA
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