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1. Overall Description:

In RAN1 #84bis meeting, it was agreed that RF nonlinearity is considered in RAN1 link level simulation for NR waveform evaluations in 4 evaluation cases defined in R1-163558 which are:

· Case 1a, 1b: single numerology case

· 1a: Downlink 

· 1b: Uplink, only one UE with narrow bandwidth is located at the edge of wide frequency band. It is assumed that no wide-band filter upon the whole frequency band. 

· Case 2: DL mixed numerology case 

· Case 3: UL single numerology case (asynchronous reception between UEs)

· Case 4: UL mixed numerology case (synchronous reception between UEs)

    (refer to their illustrations in pages 5 – 9 in R1-163558)

In addition, RAN1 has agreed on the following: 
Consider the RF nonlinearity in the evaluation cases of R1-163558
· RAN1 can consider the following models for PA modeling, i.e. Rapp model [1] (AM/AM, AM/PM) and/or Clipping model with different thresholds

· Companies should provide the model parameters (operating point, back-off value etc.) and justification (e.g., EVM, OOBE/PSD)
Based on the above, RAN1 would like to ask RAN4 guidance and views on:

· 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.
2. Actions:

To RAN4.

ACTION: 
RAN1 respectfully asks RAN4 to provide guidance and views on:

· 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.
3. Reference:

[1] Comparison of Power Amplifier Non-linearity Impact on 60 GHz Single Carrier and OFDM Systems”, Maltsev at al., IEEE CCNC 2010.
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