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Introduction
At RAN4 #94-e, WF [1] agreed on n1 50MHz REFSENS values and invited companies to present A-MPR results. This contribution presents MSD measurements that confirm the validity of the 50MHz n1 REFSENS levels and a limited Power Amplifier (PA) back-off levels required to protect band 34. Measurements could not be completed prior to deadline and will be uploaded as soon as possible.
Experimental Measurements
Power Amplifier Calibration and Test Waveforms
A band 1 power amplifier (PA) is calibrated to meet 1 dB MPR using a 100 RB QPSK DFT-s-OFDM SCS 15kHz with RBs allocated at the channel edge.
· Image and Local Oscillator (LO) rejection is set to -28 dBc;
· Counter-IM3 (C-IM3) set to -60 dBc;
· Counter-IM5 (C-IM5) set to -70 dBc.

MSD Measurement Results
Tx noise in Rx band power level measurements are performed with a QPSK DFT-s-OFDM SCS 15 kHz, 128RB waveform for which the allocated Resource Blocks (RBs) are located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.

The measured TX noise level in RX band are -48.4 dBm.
MSD and Reference Sensitivity Estimation
We assume:
· 50 dB Tx to RX and Tx to Antenna duplexer rejection in Rx band, as a worst case assumption;
· 10 dB Primary antenna to diversity antenna isolation;
· 4 dB Post PA loss;
· 4 dB Antenna to LNA front-end losses;
· 3 dB Antenna diversity gain;
· -1 dB SNR; and
· Previously agreed rules to compute correlated and uncorrelated MRC contributions.
Figure 1 below shows summarizes the MSD analysis and shows that the n1 MSD levels for 50MHz operation is approximately 0.5dB.
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[bookmark: _Ref37433299]Figure 1: n1 MSD analysis for 50 MHz CBW
Considering the less than 0.5 dB MSD levels, we confirm the agreed REFSENS levels for 50MHz in WF [1].
Observation 1: 
Less than 0.5 dB desensitization is measured for n1 operation and 50MHz channel bandwidth, thereby confirming values proposed in [1].
Band 34 Protection PA Back-off Levels
For band 34 protection, we assume a worst case filter rejection of 11dB.
Measurements are performed with the following RF parameters:
A band 1 power amplifier (PA) is calibrated to meet 1 dB MPR using a 100 RB QPSK DFT-s-OFDM SCS 15kHz with RBs allocated at channel edge.
· Image and Local Oscillator (LO) rejection is set to -28 dBc;
· Counter-IM3 (C-IM3) set to -60 dBc;
· Counter-IM5 (C-IM5) set to -70 dBc.

Measurement results can be found in Table 1 below.
[bookmark: _Ref37430607]Table 1: Measured PC3 back-off levels for band 34 protection at 50MHz CBW.
	RB length
	RB start
	PC3 back-off [dB]

	1
	0
	0

	1
	6
	7.1

	1
	18
	5.7

	1
	30
	7.3

	1
	42
	0

	1
	235
	0

	1
	252
	8.4

	1
	269
	9

	270
	0
	4.8

	200
	0
	1.8

	200
	70
	5.3

	150
	120
	3.8

	100
	170
	3.5

	50
	220
	3.7



The intention here is to provide reference measurements points to calibrate simulation results. The highest observed raw back-off level is approximately 9 dB for PC3 operation in n1 50MHz CBW.
Conclusion
In this contribution we confirm no MSD is needed for n1 operation at 50MHz Channel Bandwidth. We also provide raw PA back-off level measurements for power class 3 operation to protect band 34.
Observation 1: 
Less than 0.5 dB desensitization is measured for n1 operation and 50MHz channel bandwidth, thereby confirming values proposed in [1].
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