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Introduction
In RAN4#93 meeting, agreements were reached for the NRU spectrum mask in [2], especially for the wideband operation including exceptions for image and carrier leakage. As a continuation to the theory discussed provided in [1], we performed wideband operation measurements to verify the potential back-off needs due to the mask and combination of image and spectral regrowth that are presented here.
Discussion
Mask Measurement Procedure
The agreed spectrum mask for NRU wideband operation from last meeting as for the single carrier case was measured using the procedure described in [3]

Proposal on spectrum mask: the 802.11ax test procedure is adopted for 3GPP measurements and should be reflected in BRAN.
Wideband Operation Measurements
The measurements were performed on a UE Wi-Fi PA, the reported power is at the antenna with 4 dB post PA losses assumed and margins for PVT variations and extra linearity margin. Note that some of the variations are anyhow part of the power class tolerances. Measurements were done at the top of the 5 GHz band.
The measurements are presented in Table 2 in term of achievable power at the antenna and focused on the following:
· PC5 target
· QPSK CP-OFDM and DFT-s-OFDM waveforms to establish baseline MPR
· Full allocation only
· Wideband operation in 80 MHz
· Since this is the baseline for release 16 UE behavior only transmission in contiguous bandwidth parts are measured: 1000, 0100, 1100, 1110 cases (note that the 1111 case is equivalent to the 80MHz single carrier case in [3]
· Performance with 28 and 30 dBc image rejection to see the influence.
· NRU SEM, ACLR for MPR
Table 2: Wideband operation power capability measurements
	
	28dB IR
	30dB IR
	singleCC
	Comment

	CP_1000/20MHz 1CC
	18.9
	18.9
	18.8
	All cases are equivalent, no influence from image level

	CP_0100/20MHz 1CC
	18.0
	18.5
	18.8
	28/30dBc image impact of 0.8/0.3 dB respectively

	CP_1100/40MHz 1CC
	17.3
	18.0
	18.3
	28/30dBc image impact of 1/0.3 dB respectively

	CP_1110/60MHz 1CC
	18.6
	18.6
	NA
	No major impact from image

	CP_1111/80MHz 1CC
	18.2
	18.2
	18.2
	No impact from image possible

	DFT_1000/20MHz 1CC
	19.9
	NA
	20.0
	Almost no impact from image due to margin on ACLR

	DFT_0100/20MHz 1CC
	19.8
	NA
	20.0
	Almost no impact from image due to margin on ACLR

	DFT_1111/80MHz 1CC
	19.5
	19.5
	19.5
	No impact from image possible



Observations on Image exception:
· Image at 28 dBc results in up to 1 dB additional MPR for CP-OFDM compared to the equivalent single CC case which correspond to a 3 dB spectral regrowth reduction to be able to meet the mask. Note that this is the case by default for PC3
· With typical implementations that have better than 30 dB image rejection the worst case impact is 0.3 dB which is acceptable
· Due to margin on spectral regrowth there is very limited impact for DFT-s-OFDM at 28 dBc image rejection
· For implementation that are 256QAM capable and that have >34 dB image rejection the impact should not be visible
Proposal on image exception: exception at 28 dBr is confirmed to have acceptable impact to power capability
Proposal on carrier leakage exception: with NRU mask measurement procedure proposed in [3] that uses 100 kHz resolution bandwidth, the exception bandwidth is reduced to 200 kHz
Proposals for MPR
Based on our measurements, it should be feasible to allocate an additional 1 dB MPR for the CP-OFDM wideband operation with partial transmission and 0.5 dB 
MPR definition of PC5:
· For DFT-s-OFDM QPSK waveforms 0.5 dB additional MPR compared to single carrier operation
· For CP-OFDM QPSK waveforms 1 dB additional MPR compared to single carrier operation
· TBC wideband operation with interlace waveforms (the design of these should be clarified)
MPR definition for PC3: given that PC3 has 3 dB better ACLR by default, no additional MPR is needed for the wideband operation compared to single CC case
Conclusions
In this contribution, we present our measurement results for NRU wideband UL operation and the derived MPR proposals. The exceptions for image and carrier leakage are also verified.

Proposal on spectrum mask: the 802.11ax test procedure is adopted for 3GPP measurements and should be reflected in BRAN.

Proposal on image exception: exception at 28 dBr is confirmed to have acceptable impact to power capability
Proposal on carrier leakage exception: with NRU mask measurement procedure proposed in [3] that uses 100 kHz resolution bandwidth, the exception bandwidth is reduced to 200 kHz
[bookmark: _GoBack]MPR definition of PC5:
· For DFT-s-OFDM QPSK waveforms 0.5 dB additional MPR compared to single carrier operation
· For CP-OFDM QPSK waveforms 1 dB additional MPR compared to single carrier operation
· TBC wideband operation with interlace waveforms (the design of these should be clarified)
MPR definition for PC3: given that PC3 has 3 dB better ACLR by default, no additional MPR is needed for the wideband operation compared to single CC case
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