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[bookmark: _Toc68256126]1	Introduction
This document presents power amplifier (PA) noise measurements to finalize 25,30,40MHz REFSENS requirements for bands n2 based on WF agreement [1].
[bookmark: _Toc42512456][bookmark: _Toc46352949][bookmark: _Toc49772668][bookmark: _Toc68256127]2	Discussion
2.1	Background
REFSENS levels for 25,30 and 40MHz have already been agreed for n25. This document brings PA noise emission levels in n2 receiver band which, as observed for the band n25 studies [2] may lead to REFSENS levels lower than the n25 baseline agreements. In which case, an alignment on previously agreed maximum sensitivity degradation is adopted to derive n2 REFSENS levels.
2.2	Power Amplifier Calibration and REFSENS Assumptions
[bookmark: _Toc46352951]For Power Amplifier (PA) transmitter (Tx) noise emission in receiver (Rx) band, we assume:
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB; and
· C-IM3: -60dBc, C-IM5: -70dBc.

For REFSENS estimations, we assume:
· 50 dB Tx to RX and Tx to Antenna duplexer rejection in Rx band;
· 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.

2.3	n2 MSD and REFSENS
We measure Tx noise in Rx band with Lcrb=50, 48 and 40 RBs located as close as possible to the downlink operating band for 25,30 and 40MHz channel bandwidth (CBW) respectively. Noise levels are -49.1 dBm/23.955MHz, -46.6 dBm/28.815MHz and -39.5dBm/38.895MHz. The corresponding MSD levels are 0.5dB,0.8dB and 2.1dB for 25,30,40MHz respectively as shown in Table 1.





[bookmark: _Ref68258718]Table 1 n2 25,30,40MHz Tx noise level in Rx band and MSD analysis
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For 25MHz, MSD can be neglected. This is in line with previously agreed REFSENS for n25.
We note however that for 30MHz and 40MHz CBW, the MSD levels are lower than those previously agreed for n25. We assume that the REFSENS levels for n2 30 and 40MHz cannot lower than legacy levels for n25. The MSD for n25 is 6.5dB and 7.5dB for 30 and 40MHz respectively. We propose to adopt n25 6.0 dB MSD for 30MHz and 7.5dB for 40MHz.
Proposal 1: Adopt the following n2 25,30 and 40MHz antenna port Reference Sensitivity QPSK and Uplink Configuration tables.
Table 2 Two Antenna Port 25,30,40MHz Reference Sensitivity QPSK PREFSENS 
	Operating Band
	SCS kHz
	25 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n21
	15
	-90.7
	-83.9
	-81.1
	FDD

	
	30
	-90.8
	-84.0
	-81.2
	

	
	60
	-91.0
	-84.1
	-81.3
	



Table 3 Uplink Configuration for 25,30,40MHz Reference Sensitivity
	Operating Band
	SCS kHz
	25 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n21
	15
	501
	481
	401
	FDD

	
	30
	241
	241
	201
	

	
	60
	101
	101
	101
	

	NOTE 1:	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)



3	Conclusion
In this contribution, we make proposals n2 REFSENS requirements.
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n2 25,30,40MHz CBW MSD
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Measured Tx noise in Rx band in channel level (PAout) [dBm] 49.1 46.6 39.5
Tx-Rx duplexer isolation [dB] 50 50 50
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n71 ideal RB scaled Refsens spec [dBm] -90.7 -89.9 -88.6
noise floor [dBm] 867 867 | 859 859 | 846 846
n71 composite noise [dBm] 861 866 | 8.1 858 | 820 843
n71 de-sense [dB] 0.6 0.1 0.8 0.1 258 034
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