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Introduction
[bookmark: _GoBack]In the RAN4#98e meeting, three channel locations (Worst, Middle and Best case) were proposed to consider REFSENS for n8/n71 at CBW 35MHz and n25 at CBW 45MHz [1].
We have provided the REFSENS estimation results for Worst case and Best case in [2], [3]. In this contribution, we provide the Tx noise measurement results and MSD estimation under Middle case.
Discussion
WF Review
In the WF [1], the following conditions were agreed. 

 ◇WF R4-2103187
· For n8, n71, and n25 where UL BW < DL BW. Choose 1 of 3 options for the next meeting while considering test time, complexity, and coverage
· Option 1: Worst case; UL BW closest to DL
· Option 2: Middle case; keep existing duplex offset between center of RX and TX channel BWs
· Option 3: Best case; UL BW furthest from DL

Power Amplifier Calibration and Test Waveforms
PA calibration conditions:
The power amplifier (PA) is calibrated to meet 1 dB MPR for Power Class 3 using a 100 RB QPSK DFT-s-OFDM SCS 15kHz with RBs allocated at the channel edge. 

Test waveforms:
· QPSK DFT-s-OFDM SCS 15kHz with the UL RBs be located as close as possible to the DL operating band but confined within the transmission bandwidth configuration for the CBW;
· 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
The measurement results are shown in Table 2-1, Table 2-2 and Table 2-3.



Table 2-1: n8 RxBN measurement results
	
	UL/DL BW
	Tx freq.
	Rx freq.
	Tx/Rx band gap
	Tx RBs Allocation
	RxBN

	
	(MHz)
	(MHz)
	(MHz)
	(MHz)
	(-)
	(dBm/BW)

	Option1
	20/35
	905
	942.5
	10
	20@86
	-14.0

	Option2
	20/35
	897.5
	942.5
	17.5
	20@86
	-30.1

	Option3
	20/35
	890
	942.5
	25
	20@86
	-37.9




Table 2-2: n71 RxBN measurement results
	
	UL/DL BW
	Tx freq.
	Rx freq.
	Tx/Rx band gap
	Tx RBs Allocation
	RxBN

	
	(MHz)
	(MHz)
	(MHz)
	(MHz)
	(-)
	(dBm/BW)

	Option1
	20/35
	673
	634.5
	11
	20@0
	-14.1

	Option2
	20/35
	680.5
	634.5
	18.5
	20@0
	-32.5

	Option3
	20/35
	688
	634.5
	26
	20@0
	-37.8




Table 2-3: n25 RxBN measurement results
	
	UL/DL BW
	Tx freq.
	Rx freq.
	Tx/Rx band gap
	Tx RBs Allocation
	RxBN

	
	(MHz)
	(MHz)
	(MHz)
	(MHz)
	(-)
	(dBm/BW)

	Option1
	40/45
	1895
	1972.5
	35
	40@176
	-27.8

	Option2
	40/45
	1882.5
	1962.5
	37.5
	40@176
	-32.7

	Option3
	40/45
	1870
	1952.5
	40
	40@176
	-34.6



MSD Estimation
The link-budget calculation assumptions and MSD estimations are shown in Table 3-1, Table 3-2 and Table 3-3.

Table 3-1 MSD Estimation for n8 35MHz 
	Parameter
	Unit
	n8

	
	
	Option 1
	Option 2
	Option 3

	UL/DL BW
	MHz
	20/35
	20/35
	20/35

	Antenna isolation 
	dB
	10.0
	10.0
	10.0

	Front-end loss 
	dB
	4.0
	4.0
	4.0

	PA output power
	dBm
	27.0
	27.0
	27.0

	PA RxBN
	dBm
	-14.0
	-30.1
	-37.9

	DPX_ISO_from Tx to Rx
	dB
	50.0
	50.0
	50.0

	DPX ATT RX band
	dB
	30.0
	30.0
	30.0

	Div_filter_Tx rejection
	dB
	45.0
	45.0
	45.0

	Transceiver effective phase noise
	dBc/Hz
	-144.0
	-144.0
	-144.0

	Thermal noise at PRx/DRX ANT port
	dBm/Hz
	-164.0
	-164.0
	-164.0

	SNR requirement for QPSK
	dB
	-1.0
	-1.0
	-1.0

	TX noise power at PRX/DRx ANT port
	dBm
	-60.0
	-60.0
	-76.1
	-76.1
	-83.9
	-83.9

	TX IM2 due to wider CBW at PRx/DRx ANT port
	dBm
	-87.0
	-105.0
	-87.0
	-105.0
	-87.0
	-105.0

	Thermal noise at PRx/DRx ANT Port
	dBm
	-85.7
	-85.7
	-85.7
	-85.7
	-85.7
	-85.7

	Total noise level at PRx/DRx ANT Port
	dBm
	-61.0
	-61.0
	-76.4
	-76.7
	-81.6
	-82.7

	Desense
	dB
	24.7
	9.2
	3.5

	REFSENS
	dBm
	-64.0
	-79.5
	-85.2



Table 3-2 MSD Estimation for n71 35MHz 
	Parameter
	Unit
	n71

	
	
	Option 1
	Option 2
	Option 3

	UL/DL BW
	MHz
	20/35
	20/35
	20/35

	Antenna isolation 
	dB
	10.0
	10.0
	10.0

	Front-end loss 
	dB
	4.0
	4.0
	4.0

	PA output power
	dBm
	27.0
	27.0
	27.0

	PA RxBN
	dBm
	-14.1
	-32.3
	-37.8

	DPX_ISO_from Tx to Rx
	dB
	55.0
	55.0
	55.0

	DPX ATT RX band
	dB
	45.0
	45.0
	45.0

	Div_filter_Tx rejection
	dB
	40.0
	40.0
	40.0

	Transceiver effective phase noise
	dBc/Hz
	-144.0
	-144.0
	-144.0

	Thermal noise at PRx/DRX ANT port
	dBm/Hz
	-164.0
	-164.0
	-164.0

	SNR requirement for QPSK
	dB
	-1.0
	-1.0
	-1.0

	TX noise power at PRX/DRx ANT port
	dBm
	-65.1
	-65.1
	-83.3
	-83.3
	-88.8
	-88.8

	TX IM2 due to wider CBW at PRx/DRx ANT port
	dBm
	-97.0
	-95.0
	-97.0
	-95.0
	-97.0
	-95.0

	Thermal noise at PRx/DRx ANT Port
	dBm
	-85.7
	-85.7
	-85.7
	-85.7
	-85.7
	-85.7

	Total noise level at PRx/DRx ANT Port
	dBm
	-66.1
	-66.1
	-82.2
	-82.1
	-84.8
	-84.6

	Desense
	dB
	19.6
	3.6
	1.0

	REFSENS
	dBm
	-69.1
	-85.2
	-87.7



Table 3-3 MSD Estimation for n25 45MHz 
	Parameter
	Unit
	n25

	
	
	Option 1
	Option 2
	Option 3

	UL/DL BW
	MHz
	40/45
	40/45
	40/45

	Antenna isolation 
	dB
	10.0
	10.0
	10.0

	Front-end loss 
	dB
	4.0
	4.0
	4.0

	PA output power
	dBm
	27.0
	27.0
	27.0

	PA RxBN
	dBm
	-27.8
	-32.7
	-34.6

	DPX_ISO_from Tx to Rx
	dB
	50.0
	50.0
	50.0

	DPX ATT RX band
	dB
	40.0
	40.0
	40.0

	Div_filter_Tx rejection
	dB
	40.0
	40.0
	40.0

	Transceiver effective phase noise
	dBc/Hz
	-144.0
	-144.0
	-144.0

	Thermal noise at PRx/DRX ANT port
	dBm/Hz
	-164.0
	-164.0
	-164.0

	SNR requirement for QPSK
	dB
	-1.0
	-1.0
	-1.0

	TX noise power at PRX/DRx ANT port
	dBm
	-73.8
	-73.8
	-78.7
	-78.7
	-80.6
	-80.6

	TX IM2 due to wider CBW at PRx/DRx ANT port
	dBm
	-87.0
	-95.0
	-87.0
	-95.0
	-87.0
	-95.0

	Thermal noise at PRx/DRx ANT Port
	dBm
	-84.6
	-84.6
	-84.6
	-84.6
	-84.6
	-84.6

	Total noise level at PRx/DRx ANT Port
	dBm
	-74.3
	-74.4
	-78.2
	-78.6
	-79.5
	-80.0

	Desense
	dB
	10.2
	6.1
	4.8

	REFSENS
	dBm
	-77.4
	-81.5
	-82.8




Proposal 1:  
Adopt the MSD estimation results shown in the Table 3-1, 3-2, 3-3 when the channel locations are decided.

Conclusion
In this contribution, we make proposal for REFSENS requirements of n8/n71 with 35MHz CBW and n25 with 45MHz CBW.

Proposal 1:
Adopt the REFSENS estimation results shown in the Table 3-1, 3-2, 3-3 when the channel locations are decided.
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