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Background

In TR38.803 Annex A, the PA models are extensively elaborated. There is a need to apply an editorial correction to the GMP formula which contains one index term too many. Note that the specification of the coefficients is correct and not affected. 
Proposal

It is proposed that the attached text proposal is included in the study item TR 38.803.
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Detailed Generalized Memory Polynomial (GMP) models

The purpose of a PA behavioural model is to describe the input-to-output relationship as accurately as possible. State-of-the-art approaches lean on a fundament of the so called Volterra series consisting of a sum of multidimensional convolutions. Volterra series are able to model all weak nonlinearities with fading memory and thus are feasible to model conventional PAs aimed for linear modulation schemes. 

The GMP model used here is a slightly modified version of equation 24 in [23] and is given by
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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: image8.png]


, [image: image10.png]x(n—1)



; [image: image12.png]lEL,



, is multiplied by different orders of the time aligned input signal envelope [image: image14.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: image18.png]Qi
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, which caters for robust estimation based on input and output signal waveforms of the PAs to be characterized.

As a complement to the above, also memoryless polynomial models have been derived based on:
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In this paper, proposals for realistic parameterized PA models based on GMP are given where the parameterization is based on empirical measurements or advanced circuit simulations of designed PAs. The pre-conditions for the presented parameterization are as following:

The PA models aim to fulfil RAN4 requirements on unwanted emission (spectrum emission masks and ACLR) as well as signal quality. Although the models have been derived for a particular operating point, the same parameterized models apply at operating points of the PA as long as the expected performance criterion stated above is fulfilled. Thus the model can be used for waveform evaluations when considering both BS side and UE side ACLR requirements. (Of course, it is the UE PA behaviour that is likely to have the largest impact on waveform selection).

Note that it is a reasonable assumption that for PA models below 6 GHz, the requirements in current specifications (in particular the MSR specification) should apply. For mm-wave frequencies, as there is no 3GPP specification today, the requirements might differ compared to below 6 GHz. However an ACLR in the range of 35 dB seems to be sufficient for the mm-wave frequencies. If needed, the operating point can be adapted to achieve the desired ACLR
None of the models capture the impacts of DPD; this would need to be modelled separately.
*********************End of change*****************
