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Introduction
In RAN4 #85 meeting, MSD values were tentatively agreed and captured in brackets [1]. In order to confirm these values, this contribution provides MSD measurement results using a Band 71 power amplifier (PA) for each of the agreed test cases as MSD specification for DC_71b_n71b.
Discussion
Table 1 below summarizes the tentative agreements for DC_71b_n71b MSD captured in [1].
[bookmark: _Ref503534716]Table 1: Reference sensitivity (MSD) for intra-band DC bandwidth class 
	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation [LCRB]
	FC (DL)
(MHz)
	MSD
(dB)
	Duplex mode

	DC_(n)71B
	71
	[665.5]
	5
	5 (RBend =24)
	[619.5]
	[0]
	FDD

	
	n71
	[675.5]
	15
	15 (RBstart = 0)
	[629.5]
	[1.8]
	

	DC_(n)71B
	71
	[670.5]
	15
	15 (RBend = 74)
	[624.5]
	[0]
	

	
	n71
	[680.5]
	5
	5 (RBstart = 0)
	[634.5]
	[1.6]
	

	DC_(n)71B
	71
	[668]
	10
	10 (RBend = 49)
	[622]
	[0]
	

	
	n71
	[678]
	10
	10 (RBstart = 0)
	[632]
	[1.7]
	



In this contribution, we present detailed experimental measurements of PA Transmitter (Tx) noise power falling into LTE Receiver (Rx) and NR Rx carrier frequencies. 
DC_71b_n71b Tx Noise Falling in B71 Downlink Channels
B71 LTE & NR respective desensitization analysis uses experimental Tx noise power measurements for each of the test cases highlighted in Table 1. Table 2 summarizes the assumptions used to calibrate the experimental setup:
· For all measurements, the PA output power is calibrated to meet 23dBm at the port, assuming 4dB post PA losses, i.e. PA is operated at 27 dBm output power,
· PA linearity is initially calibrated so as to ensure PA delivers -30dBc ACLR at + - 20 MHz offset from the carrier, using as reference waveform an LTE 100RB QPSK modulated carrier, 
· [bookmark: _Ref498636885]For each DC_71b_n71b Tx measurements, modulated waveforms assume equal PSD for LTE and NR carriers, and -28 dBc image and local oscillator (LO) rejection.
· For each DC_71b_n71b test cases of Table 1, MSD analysis is performed using both DFT-S-OFDM and CP-OFDM modulation as aggressor waveforms, resulting in a total of six test cases. MSD is then calculated assuming a minimum of 55dB Tx noise in Rx band duplexer rejection, and 4 dB antenna to LNA insertion loss.
[bookmark: _Ref498636981]Table 2: Test parameters for B71 self-desense due to DC_(n)71B TX noise leakage
	Uplink LTE & NR carrier frequencies
	Set to values captured in Table 1.

	DC_71b_n71b Uplink modulation
	

	DC_71b_n71b Uplink RB allocation
	

	Operating cell bandwidth
	

	Downlink LTE &NR carrier frequencies
	

	Antenna Tx Total output power
	23 dBm

	Power Sharing
	equal LTE & NR PSD

	B71 PA to antenna insertion losses
	4 dB

	Duplexer TX noise in RX band min rejection 
	55 dB

	Antenna to B71 LNA insertion losses
	4 dB

	TX Image rejection
	-28 dBc

	LO leakage
	-28 dBc



Figure 1 below shows an example of measured spectrum referred to the PA output port using as aggressor waveform DFT-S-OFDM corresponding to the 2 first rows of Table 1, namely:
· LTE 5MHz, 5RB (RBend =24), FUL=665.5MHz,
· NR 15MHz, 15RB (RBstart = 0), FUL=675.5MHz.
Band power markers are used to measure Tx noise power falling into LTE and NR receive respective carrier frequencies of 619.5MHz and 629.5MHz. Spectrum analyser noise floor of -132.3 dBm/Hz is subtracted off each captured measurement. 
[image: ]
[bookmark: _Ref498635512]Figure 1: PA output port referred spectrum falling in LTE and NR receive carrier frequencies for LTE 5MHz, 5RB, at 665MHz / NR 15MHz, 15 RB at 675.5MHz, and DFT-S-OFDM modulation.
[bookmark: _Ref503539411]MSD Due to DC_71b_n71b CP-OFDM Tx aggressor
Table 3 below summarizes the measured antenna referred Tx noise power falling in LTE and NR respective carrier frequencies and the associated MSD. We propose to ignore any MSD less than or equal to 0.5 dB (denoted with * superscript) for the following reasons:
· PA bias has been adjusted so as to degrade PA linearity to meet the -30dBc ACLR assumptions using LTE 100 RB QPSK reference waveforms. In reality, PA will deliver a much better ACLR performance,
· We believe most duplexers will be able to deliver better than the minimum assumed Tx noise rejection of 55dB,
· Measurement accuracy and repeatability is estimated at +- 0.6 dB according.
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Table 3: Tx noise power at antenna port with CP-OFDM aggressor 
	DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation [LCRB]
	FC (DL)
(MHz)
	Noise in Rx (dBm)
	MSD
(dB)

	DC_71b_n71b
	71
	[665.5]
	5
	5 (RBend =24)
	[619.5]
	-53.7
	0.3*

	
	n71
	[675.5]
	15
	15 (RBstart = 0)
	[629.5]
	-41.7
	1.3

	DC_71b_n71b
	71
	[670.5]
	15
	15 (RBend = 74)
	[624.5]
	-45.6
	0.6*

	
	n71
	[680.5]
	5
	5 (RBstart = 0)
	[634.5]
	-45.3
	1.7

	DC_71b_n71b
	71
	[668]
	10
	10 (RBend = 49)
	[622]
	-48.5
	0.5*

	
	n71
	[678]
	10
	10 (RBstart = 0)
	[632]
	-42.2
	1.7



Observation 1: MSD values are in good agreement with tentatively agreed values in [1].
MSD Due to DC_71b_n71b DFT-S-OFDM Tx aggressor
Table 4 below summarizes results obtained with DFT-S-OFDM waveform as aggressor. MSD values less or equal to 0.5 dB (denoted with * superscript) are ignored for reasons explained in section 2.2.
Table 4: Tx noise power at antenna port with DFT-S-OFDM aggressor 
	DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation [LCRB]
	FC (DL)
(MHz)
	Noise in Rx (dBm)
	MSD
(dB)

	DC_71b_n71b
	71
	[665.5]
	5
	5 (RBend =24)
	[619.5]
	-53.8
	0.3*

	
	n71
	[675.5]
	15
	15 (RBstart = 0)
	[629.5]
	-41.4
	1.4

	DC_71b_n71b
	71
	[670.5]
	15
	15 (RBend = 74)
	[624.5]
	-46.2
	0.5*

	
	n71
	[680.5]
	5
	5 (RBstart = 0)
	[634.5]
	-45.8
	1.6

	DC_71b_n71b
	71
	[668]
	10
	10 (RBend = 49)
	[622]
	-48.1
	0.5*

	
	n71
	[678]
	10
	10 (RBstart = 0)
	[632]
	-41.6
	1.9



Observation 2: MSD values are in good agreement with tentatively agreed values in [1], at the exception of NR MSD for 10 MHz cell bandwidth for which measured MSD is within 0.2 dB and can be ignored.
Conclusion
This contribution presents experimental DC_71b_n71b Tx noise power measurement falling in LTE and NR respective carrier frequencies for the test cases tentatively agreed in [1], both with DFT-S-OFDM and CP-OFDM modulation schemes. The MSD associated for each test case is estimated and is in good agreement with tentatively proposed agreed values in [1].

[bookmark: _GoBack]Proposal: We propose to remove the brackets of Table 1.
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