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1. Overall Description:

RAN4 have received the LS on realistic power amplifier model for NR waveform evaluation from RAN1 and discussed the following questions:

· The applicability/fidelity of the models above for both UE and BS, different carrier frequency (for sub 6GHz and above) and signal bandwidth, and recommended parameters (operating point and back-off value in case of OFDMA and/or SC-FDMA, etc.) to be used in the models. 

· Alternative realistic PA models that RAN1 should adopt for NR waveform link level evaluation for sub 6GHz and above.
The following observations are made:

· NR is envisaged to enable massive MIMO, larger bandwidths and operation in mm wave spectrum (in addition to sub 6GHz). Supporting these characteristics drives a need for new generation of small PAs with different characteristics to those commonly used today. A detailed evaluation of the performance characteristics of such PAs is not yet available in RAN4, and may take a longer time to establish, in particular considering that different NR scenarios and design options may drive selection of PAs with different characteristics.
· The Rapp model is a suitable model for certain types of PA, but not some of the more advanced PA architectures such as Doherty amplifiers. Furthermore, the Rapp model is a very simple model and does not capture aspects such as memory effects that are important for modelling behaviour with larger bandwidths.

· Considering that the type of PA that will be needed for different scenarios and their characteristics could differ, it is too early at this stage to confirm that the Rapp model is suitable or, if it were to be to agree on parameters.

RAN4 have evaluated a family of other simple models, as well as more advanced Volterra series based models. A list of references and descriptions of these models is provided  in the attached document. The timescale for responding to the RAN1 LS does not enable a discussion on what PA architectures/characteristics may be applicable in each type of scenario or on the applicability of specific models and parameterizations. Moreover, it is likely to be the case that there is no single PA architecture and model that can be considered universally applicable for all NR products and scenarios. This list should be considered as a toolbox of models that may be used in an evaluation.

2. Actions:

To [RAN1].

ACTION: 
RAN4 kindly asks RAN1 group to consider the attached list of PA models as a preliminary toolbox for PA modelling 

3. Date of Next TSG-RAN4 Meetings:

TSG-RAN4 Meeting #80 
22th – 26th October 2016
Gothenburg, Sweden.

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