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1	Introduction
This document presents Tx noise in Rx band power level measurements and proposes REFSENS levels for n7 operation in 30,40,50 MHz Channel Bandwidth (CBW) based on uplink allocations proposed in [1].
2	Experimental Measurements
2.1	Power Amplifier Calibration and Test Waveforms
· A Band 7 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.
· For Tx noise in Rx band power level measurements, the following waveforms are used in 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.
· 30 MHz CBW: QPSK DFT-s-OFDM SCS 15 kHz with 64RBs (i.e. 64RB96),
· 40 MHz CBW: QPSK DFT-s-OFDM SCS 15 kHz with 45RBs (i.e. 64RB171),
· 50 MHz CBW: QPSK DFT-s-OFDM SCS 15 kHz with 45RBs (i.e. 64RB225).
· Image and Local Oscillator (LO) rejection is set to -28 dBc
· Counter-IM3 (C-IM3) set to -60 dBc.
Figure 1 below shows the 50 MHz CBW source waveform as an example.
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Figure 1: Test waveform spectrum plot example used to measure n7 Tx noise levels in Rx band for 50 MHz channel bandwidth operation.

2.2. Experimental results
We assume 4 dB post-PA loss, so Tx power levels at PA output port are set to 27 dBm for PC3 operation. An example plot of the PA output spectrum at 27 dBm is presented in Figure 2. The impact of C-IM3 can be clearly seen.
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Figure 2: Example of spectrum observed at PA output port at 27 dBm for 50MHz CBW operation with C-IM3.
The measured Tx noise in Rx band power levels in each respective bandwidth are:
· 30 MHz: -55.1 dBm
· 40 MHz: -51.9 dBm
· 50 MHz: -37.3 dBm.
3 MSD and Reference Sensitivity Estimation
We assume:
· 50 dB Transmit port to Receiver port duplexer rejection in Rx band, as a worst case assumption,
· 40 dB Transmit port to Antenna port 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.
· Previously agreed rules to compute correlated and uncorrelated MRC contributions.

[bookmark: _GoBack]Table 1 below summarizes the results of MSD analysis for 30,40,50 MHz CBW.
Table 1: MSD Analysis for n7 PC3 Operation in 30,40,50 MHz CBW
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Observation 1:
· At 30 MHz and 40 MHz CBW, MSD can be neglected,
· At 50 MHz, worst case MSD is 5 dB.

We therefore propose to define n7 REFSENS as follows.
Proposal 1:
[bookmark: _Hlk507958268]Table 7.3.2-1: Two Antenna Port Reference Sensitivity QPSK PREFSENS 
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.8
	-90.7
	-89.9
	-88.6
	-82.7
	
	
	
	

	
	30
	
	-95.1
	-93.1
	-92.0
	-90.8
	-90.0
	-88.6
	-82.7
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	-91.0
	-90.1
	-88.8
	-82.8
	
	
	
	



Table 7.3.2-3: Uplink Configuration for Reference Sensitivity (from 38.101-1)
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n7
	15
	25
	501
	751
	751
	721
	641
	451
	451
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	361
	321
	201
	201
	
	
	
	
	

	
	60
	
	101
	18
	181
	181
	161
	101
	101
	
	
	
	
	

	NOTE 1:	1 Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



4	Conclusion
This contribution presents experimental Tx noise in Rx band Power amplifier measurements for PC3 operation in n7 at 30,40,50 MHz channel bandwidth and proposes to adopt the following reference sensitivity levels.
Proposal 1:
Table 7.3.2-1: Two Antenna Port Reference Sensitivity QPSK PREFSENS 
	Operating band / SCS / Channel bandwidth / Duplex-mode
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	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.8
	-90.7
	-89.9
	-88.6
	-82.7
	
	
	
	

	
	30
	
	-95.1
	-93.1
	-92.0
	-90.8
	-90.0
	-88.6
	-82.7
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	-91.0
	-90.1
	-88.8
	-82.8
	
	
	
	



Table 7.3.2-3: Uplink Configuration for Reference Sensitivity (from 38.101-1)
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n7
	15
	25
	501
	751
	751
	721
	641
	451
	451
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	361
	321
	201
	201
	
	
	
	
	

	
	60
	
	101
	18
	181
	181
	161
	101
	101
	
	
	
	
	

	NOTE 1:	1 Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



References
[1]	R4-1905337, n7 new channel BW REFSENS, Nokia.

image3.emf
Measured Tx noise in Rx band in channel level (PAout)

[dBm]

(a)

Tx-Rx duplexer isolation

[dB]

(b)

Tx-Antenna duplexer isolation [dB] (b')

diplexer isol / LNA to ant insertion loss [dB] (c)

antenna isolation [dB] (d) 0 10 0 10 0 10

in channel levels: primary/diversity (antenna)

[dB]

(e_primary) = (a) - (b) - (c ) -(d)

(e_diversity )= (a) - (b') - (c ) -(d)

-101.1-101.1 -97.9 -97.9 -83.3 -83.3

n7 ideal RB scaled Refsens spec [dBm]

(f) 38.101-1

5MHz level + 10.log(Nrb/25)

noise floor [dBm] (g)= (f) + div gain - SINR -85.9 -85.9 -84.6 -84.6 -83.7 -83.7

n7 composite noise [dBm] (i) = (g) + (e ) [lin] -85.8 -85.8 -84.4 -84.4 -80.5 -80.5

n7 de-sense [dB] (j) 0.1 0.1 0.2 0.2 3.18 3.18

n7 de-sense

[lin]

(k)

1.0 1.0 1.0 1.0 2.08 2.08

after MRC uncor [dB] (l)

after MRC cor [dB] (m)



40 40 40

5.00

0.13 0.20 3.18

50 50 50

-89.9 -88.6 -87.7

4 4 4

0.26 0.39

-55.1 -51.9 -37.3

n7 measurements

30 MHz 40 MHz 50 MHz


image1.png
g

R R R
(2H3104/wGP) YIMOD





image2.emf

