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1. Introduction
This contribution brings power class 3 (PC3) maximum power reduction (MPR) measurement data based on meeting #106bis-e way forward (WF) agreement [1]. We also share our views on the definition of Full/Partial RB allocations for NR-U.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
2.1 Full/Partial RB allocations
WF [1] invites companies to discuss how to better define the difference between “Full” and “Partial” RB allocations. There are two main issue with these definitions:
1. Partial and RB allocations are defined only in footnotes of several MPR and A-MPR tables,
2. In some cases, the definition change slightly from table to table, hence leading to ambiguity and inconsistency.
To our understanding,
· partial RB allocations is a term that was meant to refer to the so-called “interlaced” waveforms, waveforms which are formally defined by RAN1 as “resource allocation type 2 as specified in TS 38.214”. 
· Full allocations is a term that defines full allocated carriers, or fully allocated sub-bands of a wide-band configuration. With reference to wideband notations, where a ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates that a sub-band is not transmitted, here are two examples of full allocations:
· For say, a 100MHz wideband carrier “11111”, a fully allocated DFT-s-OFDM waveform is configured to transmit a total of 270 resource blocks (RB) at SCS 30kHz,
· For say, a 100MHz wideband carrier “10000”, the first sub-band is considered fully allocated if all RBs are configured for transmission. For the example case of DFT-s-OFDM waveforms, this means that a total of 50RBs are transmitted at SCS 15kHz.
To resolve the inconsistencies across tables, we propose that the definitions of Full and Partial RB allocations are:
1. added in clause 3.1 “Definitions”,
2. added in the core requirement text of clause 6.1F “General”
3. removed (voided) from each Table’s footnotes of clause 6.2F.
Proposal 1: Adopt the following definitions for NR-U Full/Partial RB allocation:
Partial RB allocations are interlaced waveforms of resource allocation type 2 as specified in TS 38.214. An allocation that is not a partial allocation is a full allocation.
Proposal 2: To resolve inconsistencies across the MPR and A-MPR tables of clause 6.2F, it is proposed:
1. to add the definitions of proposal 1 in clause 3.1 “Definitions”, and in the core requirement text of clause 6.1F “General”
2. to remove/void from footnotes which remind the definition of partial/full RB allocation from each MPR and A-MPR table of clause 6.2F.
2.2 MPR Measurement Results
Power amplifier (PA) measurements are presented for 1 transmitter (Tx) power class 3 (PC3) operation and for 2 Tx PC5 operation. PA calibration and waveform impairments are aligned with previous WF agreements [2]. Considering the measurement challenges associated with 2Tx PA measurements, we propose here to present measurement data using the same limited set of 100MHz QPSK waveforms that were previously presented for PC5 MPR evaluation [3]. Compared to [3], we present measurement data using a 7GHz WiFi PA for 1Tx PC5 and 2Tx PC5. Considering the change of PA for PC5 measurements, we present measurement results first for 1Tx PC5, then for 2Tx PC5 and finally for 1Tx PC3 using a band n79 PA.
2.2.1 1Tx PC5 results
Figure 1 shows the measured 1Tx PC5 raw output-back-off (OBO) for CP-OFDM QPSK 100MHz waveforms.Power amplifier (PA) measurements are presented for 1 transmitter (Tx) power class 3 (PC3) operation and for 2 Tx PC5 operation. PA calibration and waveform impairments are aligned with previous WF agreements [2]. Considering the measurement
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[bookmark: _Ref135067346]Figure 1: CP-OFDM QPSK 100MHz 1Tx PC5 raw PA OBO results (plain dots) vs agreed MPR (black lines) vs previous results [3] (empty dots).
The measured OBO is withing measurement uncertainties of previously reported results [3]. Wideband configurations 11100 and 11000 are eligible for QPSK 4.5dB MPR exception. The OBO is dominated by fully allocated waveforms. This is expected since the peak-to-average power ratio (PAPR) of partial (interlaced) waveforms is similar to the PAPR of fully allocated waveforms.
Observation 1: For CP-OFDM QPSK 1Tx PC5, the PA OBO is dominated by full RB allocation waveforms. This justifies that the MPR for CP-OFDM QPSK “Partial” waveforms does not need to be greater than the MPR for “Full”.
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[bookmark: _Ref135069236]Figure 2: DFT-s-OFDM QPSK 100MHz 1Tx PC5 raw PA OBO results (plain dots) vs agreed MPR (black lines) vs previous results [3] (empty dots).
Figure 2 shows the 1Tx PC5 OBO for DFT-s-OFDM 100MHz QPSK waveforms. OBO is mostly dominated by “Partial” (interlaced) waveforms except for “case B” wideband configurations where “Full” waveforms dominate. For DFT-s-OFDM, the dominance of interlaced waveforms is due to the higher PAPR than Fully allocated waveforms.
Observation 2: For DFT-s-OFDM QPSK 1Tx PC5, the PA OBO is mostly dominated by partial (interlaced) waveforms. This justifies that the higher MPR allowance for DFT-s-OFDM QPSK “Partial” waveforms.
2.2.2 2Tx PC5 results
Figure 3 and Figure 4 show the 2Tx PC5 100MHz QPSK CP-OFDM and DFT-s-OFDM OBO results respectively. We observe that on average the impact of reverse IMD requires between 0.4 and 0.7 dB higher OBO than 1Tx PC5 OBO.  Additional back-off is needed for CP-OFDM case B wideband configurations.
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[bookmark: _Ref135070604]Figure 3: CP-OFDM QPSK 100MHz 2Tx PC5 raw PA OBO results (plain dots) vs PC5 MPR (black lines).
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[bookmark: _Ref135070661]Figure 4: DFT-s-OFDM QPSK 100MHz 1Tx PC5 raw PA OBO results (plain dots) vs PC5 MPR (black lines) .

Observation 3: For 2Tx PC5, approximately 0.5dB additional back-off is needed across all waveforms and all wideband configurations.

2.2.3 1Tx PC3 results
Due to lack of time, we are not able to present detailed measurement results for PC3 1Tx. Our measurements are generally aligned with WF [1] proposals for Full Allocations. However, for CP-OFDM partial, we observe similar behavior than for 1Tx and 2Tx PC5: due to same PAPR, partial waveforms do not seem to require more back-off than fully allocated waveforms. We have also observed that a higher OBO is required for case B configurations that require approximately 3.5dB OBO. slightly exceed the measured OBO is withing measurement uncertainties of previously reported results [3]. Wideband configurations 11100 and 11000 are eligible for QPSK 4.5dB MPR exception. The OBO is dominated by fully allocated waveforms. This is expected since the peak-to
Observation 4: Due to lack of time, we are not able to provide detailed OBO results for 1Tx PC3. Our measurements indicate that for 1Tx PC3, WF [1] MPR proposal are sufficient for Full allocations. However for CP-OFDM QPSK partial, we do not see the need for higher OBO than Full OBO. We also observe that the partial 3.5dB MPR is sufficient to cover the case of Full allocations and case B wideband configurations.
2.3 Further MPR observations
At previous meeting we observed several inconsistencies between 1Tx PC5, 1Tx PC3 and 2Tx PC5. We summarize here our views based on Figure 5.
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[bookmark: _Ref135071372]Figure 5: WF [1] MPR proposals for 1Tx PC3 (left) 2Tx PC5 (right)
Observation 5: 
· for CP-OFDM: we do not observe the need for higher MPR for Partial allocations vs Full. The same MPR should be allowed for both types of waveforms and both 1Tx PC3 and 2Tx PC5. See yellow highlighted text.
· For 256QAM: we agree that NR PC3 6.5dB and 4.5dB MPR should also apply to NR-U PC3. However, 1Tx PC5 has greater allowance, this should be corrected and aligned with PC3 allowance.
· For 2Tx PC5 vs 1Tx PC3, we note that the allowance to account for reverse IMD is inconsistent across modulation orders
· For DFT, the MPR difference is:
· +0.5dB for BPSK, QPSK, 16QAM
· -1.0 dB for 64QAM
· -0.5dB for 256QAM
· For CP-OFDM, the MPR difference is 
· 0dB for QPSK
· -0.5dB for 16QAM
· -1.0dB for 64QAM
· -0.5dB for 256QAM
This is not inline with studies performed for NR 1Tx PC3 vs 2Tx PC3. Reverse IMD contribution should be positive and consistent across modulation orders.
3. Conclusion
In this contribution, we present some measurement data for 1Tx PC5, 2Tx PC5 and 1Tx PC3 and make the following observations.
Proposal 1: Adopt the following definitions for NR-U Full/Partial RB allocation:
Partial RB allocations are interlaced waveforms of resource allocation type 2 as specified in TS 38.214. An allocation that is not a partial allocation is a full allocation.
Proposal 2: To resolve inconsistencies across the MPR and A-MPR tables of clause 6.2F, it is proposed:
1. to add the definitions of proposal 1 in clause 3.1 “Definitions”, and in the core requirement text of clause 6.1F “General”
2. to remove/void from footnotes which remind the definition of partial/full RB allocation from each MPR and A-MPR table of clause 6.2F.

Observation 1: For CP-OFDM QPSK 1Tx PC5, the PA OBO is dominated by full RB allocation waveforms. This justifies that the MPR for CP-OFDM QPSK “Partial” waveforms does not need to be greater than the MPR for “Full”.
Observation 2: For DFT-s-OFDM QPSK 1Tx PC5, the PA OBO is mostly dominated by partial (interlaced) waveforms. This justifies that the higher MPR allowance for DFT-s-OFDM QPSK “Partial” waveforms.
Observation 3: For 2Tx PC5, approximately 0.5dB additional back-off is needed across all waveforms and all wideband configurations.
Observation 4: Due to lack of time, we are not able to provide detailed OBO results for 1Tx PC3. Our measurements indicate that for 1Tx PC3, WF [1] MPR proposal are sufficient for Full allocations. However for CP-OFDM QPSK partial, we do not see the need for higher OBO than Full OBO. We also observe that the partial 3.5dB MPR is sufficient to cover the case of Full allocations and case B wideband configurations.
Observation 5: 
· for CP-OFDM: we do not observe the need for higher MPR for Partial allocations vs Full. The same MPR should be allowed for both types of waveforms and both 1Tx PC3 and 2Tx PC5. See yellow highlighted text.
· For 256QAM: we agree that NR PC3 6.5dB and 4.5dB MPR should also apply to NR-U PC3. However, 1Tx PC5 has greater allowance, this should be corrected and aligned with PC3 allowance.
· For 2Tx PC5 vs 1Tx PC3, we note that the allowance to account for reverse IMD is inconsistent across modulation orders
· For DFT, the MPR difference is:
· +0.5dB for BPSK, QPSK, 16QAM
· -1.0 dB for 64QAM
· -0.5dB for 256QAM
· For CP-OFDM, the MPR difference is 
· 0dB for QPSK
· -0.5dB for 16QAM
· -1.0dB for 64QAM
· -0.5dB for 256QAM
This is not inline with studies performed for NR 1Tx PC3 vs 2Tx PC3. Reverse IMD contribution should be positive and consistent across modulation orders.
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