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Introduction
In past RAN4 meetings, a number of contributions [1, 2, 3] addressed the NR-U UE power class definition by providing a number of measurements, and some partial agreements have been captured in Chairman’s notes. In this contribution we provide the NR-U UE PC3 and PC5 definitions and discuss implementation options for PC3.
Discussion
Agreements captured in draft chairman’s notes under R4-1908844 [1] are copied below:
=>
- PC5 (20 dBm) and PC3 (23dBm) are introduced for NR-U in 5GHz band 
- Further discussion on whether to introduce PC5 and PC3 in 6GHz band 
- Options of implementation of supporting PC3 can be further discussed

In the following, we provide inputs towards the definition and implementation options of PC5 and PC3
0 dB MPR waveform in NR-U
One critical aspect of any power class definition is the identification of a “0dB MPR” waveform. In NR, this waveform is usually a partial DFT-s-OFDM waveform, an inner allocation in FR1. 
In NR-U however this is not feasible as partial allocation that use interleaved waveforms:
· They are not compatible with “inner allocation definition but moreover 
· They are only possible with CP-OFDM waveforms
· They have even a larger PAPR than CP-OFDM fully allocated waveform

For these reasons, we believe the reference waveform should be the QPSK DFT-s-OFDM 100RB0 20MHz waveform. In the power class 5 case, since there is no foreseen AMPR to meet the in-band dBm/MHz requirements and, as it is feasible based on measurements in [2, 3], this can even be a 0dB MPR reference assuming 27 dB ACLR from [4]. For PC3 to keep PA dimensioning compatible with n79 or an access point PA it should be a 1 dB MPR case. This also enables to implement PC3 using two PC5 PAs and meeting 30 dBc ACLR thanks to 1 dB back-off. For PC5 this approach is valid for both 5 GHz and 6 GHz bands. Applicability and/or definition of PC3 in 6 GHz band will require more studies.

This allows working directly on MPR for DFT-s-OFDM full allocation and CP-OFDM full and interleaved waveforms. Then when masks are agreed AMPR can be further derived depending on regional and sub-band cases.
NR-U Power Class 5 Definition for 5 GHz and 6 GHz bands
Given the above discussion, the following NR-U UE PC5 definition is proposed. Under this definition it is anticipated that the QPSK to 64 QAM CP-OFDM full allocation waveforms will see a 2 dB MPR.
Proposal 1 for power class 5 NR-U UE in 5 GHz and 6 GHz bands:
· UE maximum output power of 20 dBm +/- 2 dB
· 0 dB MPR waveform is QPSK DFT-s-OFDM 100RB0  
· NR ACLR of 27 dB is targeted for 0dB MPR waveform
· MPR is further studied for:
· DFT-s-OFDM fully allocated waveforms for other modulation orders than QPSK
· CP-OFDM full and interleaved waveforms
· Assessment of the selected SEM
· A-MPR is derived for known regional requirements in 5 GHz band 
NR-U Power Class 3 Definition for 5 GHz band
Similarly, the NR-U UE PC3 definition is proposed. Under this definition it is anticipated that the QPSK to 64 QAM CP-OFDM full allocation waveforms will see a 3 dB MPR.
Proposal 2 for power class 3 NR-U UE in 5 GHz band:
· UE maximum output power of 23 dBm +2/- 3 dB (same as n79 and note that PC3 and PC5  overlap in power but with different MPR)
· Reference waveform is QPSK DFT-s-OFDM 100RB0 but at 1 dB MPR  
· NR ACLR of 30 dB is targeted for with 1dB MPR for reference waveform
· MPR is further studied for:
· DFT-s-OFDM fully allocated waveforms for other modulation orders than QPSK
· CP-OFDM full and interleaved waveforms
· Assessment of the selected SEM
· A-MPR is derived for known regional requirements in 5 GHz band 
· PC3 definition in 6 GHz band is FFS
NR-U Power Class 3 Implementation Options
As already discussed in [1], PC3 UE can be implemented in multiple ways:
· Single PC3 PA (using a similar PA than for n79 or access point Wi-Fi PA)
· Optionally by using two PC5 PAs based on available UE Wi-Fi PAs transmitting with two antennas
· In 2x2 coherent UL MIMO operation
· In transparent TX diversity

We thus make the following proposition for PC3 studies.

Proposal 3 on PC3 implementation options:
· PC3 NR-U UE is introduced in Release 16 using either:
· Single PC3 PA (using a similar PA than for n79 or access point Wi-Fi PA)
· Two PC5 PAs based on available UE Wi-Fi PAs transmitting with two antennas in 2x2 coherent UL MIMO operation or in transparent TX diversity
· FFS if some implementations are mandatory or optional
· If requirements are not complete for some options they are further developed in Release 17
Conclusions
In this contribution, we examine the different properties of NR-U waveforms to define the reference waveform to introduce PC5 and PC3 UEs. Based on that analysis, we make the following proposals for NR-U EU power class definition and evaluation.
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