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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In RAN4#101-e meeting, the WF [1] was approved to define MSD level for PC2 FDD UE.
Based on the WF [1], in this contribution, we provide expected sensitivity degradation for PC2 FDD UE in NR band n1 and n3.
Discussion
Based on the following agreement[1], RAN4 needs to evaluate the receiver sensitivity degradation impact in NR band n1 and n3.
· Agreement:
· Companies need more time to check MSD requirements for n1 and n3 PC2 under 1Tx and 2Tx architecture.
· PC2 MSD:
· Option 1: Use PC3 REFSENS requirements as reference point, FFS if “MSD” is appropriate to capture PC2 REFSENS level, e.g.  use DeltaPC2_REFSENS instead of PC2 MSD.  
· Option 2: Define PC2 MSD using ideal RB scaled REFSENS level as reference point.

Observation 1: For the reference point to capture PC2 REFSENS level, we propose option 1 to follow the SI principle.
Proposal 1: Use PC2 delta MSD (PC2 sensitivity degradation level relative to PC3 REFSENS) with option1.

Based on the WF [1], we provide expected sensitivity degradation for PC2 FDD UE in NR band n1 and n3 under 2Tx architecture.
Table 2&3 are the RF parameters&evaluation for each NR band(n1,n3) and Table1 is the expected sensitivity degradation under 2Tx architecture. Based on our analysis results, we propose PC2 delta MSD as provided in Table 1.
Proposal 2: Define sensitivity degradation for PC2 FDD UE in NR band n1 and n3 under 2Tx architecture as provided in Table 1.

Table 1. Sensitivity degradation for PC2 FDD UE in NR band n1 and n3 under 2Tx architecture	
	PC2 delta MSD (PC2 sensitivity degradation level relative to PC3 REFSENS)

	Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n1
	0 dB
	0 dB
	0 dB
	0 dB
	0 dB
	0 dB
	
	0 dB
	0 dB
	0 dB

	n3
	1.9 dB
	1.7 dB
	1.7 dB
	1.7 dB
	1.6 dB
	1.6 dB
	2.4dB
	3.2dB
	3.4dB
	3.9dB





[bookmark: _GoBack]Observation 2: PC2 delta MSD for 1Tx RF architecture can use study/input data in the SI phase(TR38.861[2]).
Proposal 3: Define sensitivity degradation for PC2 FDD UE under 1Tx architecture using study/input data from the SI phase (TR38.861[2]).

Table 2. RF parameters according to each NR band under 2Tx architecture
	parameters
	NR n1 band
	NR n3 band

	Total NF (dB)
	9
	9

	RFIC Noise for Rx band (dBm/Hz)
	-153
	-150

	PA Noise for Rx band (dBm/Hz)
	-125
	-122

	PA Gain for Rx band (dB)
	28
	28

	Duplexer Tx/Rx isolation (dB)
	53
	47

	RF Front-End Loss (dB)
	4
	4

	Diversity gain (dB)
	3
	3

	Antenna isolation (dB)
	10
	10

	Implementation Margin (dB) 
	2.5
	2.5



Table 3. Evaluation for PC2 delta MSD under 2Tx architecture
	
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	5
	5
	5
	5

	C/N requirement (dB)
	-1.0
	-1.0
	-1.0
	-1.0

	Noise floor at Antenna connector(dBm/Hz)
	-165.0
	-165.0
	-165.0
	-165.0

	Total NF(RFFE lL + RF NF)  (dB)
	9.0
	9.0
	9.0
	9.0

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1
	-158.1
	-163.3
	-163.3

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *5MHz BW
	-92.1
	-92.1
	-97.3
	-97.3

	REFSENS After MRC (dBm)
	-95.1
	-100.3

	3GPP PC3 REFSENS(2Rx) *5MHz BW
(dBm)
	-97.0
	-100

	Desense due to FDD PC2 (dB). MSD (dB)
	1.9
	0



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	10
	10
	10
	10

	C/N requirement (dB)
	-1.0 
	-1.0 
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1 
	-158.1 
	-163.3 
	-163.3 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *10MHz BW
	-89.1 
	-89.1 
	-94.3 
	-94.3 

	REFSENS After MRC (dBm)
	-92.1 
	-97.3 

	3GPP PC3 REFSENS(2Rx) *10MHz BW
(dBm)
	-93.8 
	-96.8 

	Desense due to FDD PC2 (dB). MSD (dB)
	1.7
	0



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	15
	15
	15
	15

	C/N requirement (dB)
	-1.0 
	-1.0 
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1 
	-158.1 
	-163.3 
	-163.3 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *15MHz BW
	-87.3 
	-87.3 
	-92.5 
	-92.5 

	REFSENS After MRC (dBm)
	-90.3 
	-95.5 

	3GPP PC3 REFSENS(2Rx) *15MHz BW
(dBm)

Ref budget cal..
	-92.0 
	-95.0 

	Desense due to FDD PC2 (dB). MSD (dB)
	1.7
	0 



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	20
	20
	20
	20

	C/N requirement (dB)
	-1.0 
	-1.0 
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1 
	-158.1 
	-163.3 
	-163.3 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *20MHz BW
	-86.1 
	-86.1 
	-91.3 
	-91.3 

	REFSENS After MRC (dBm)
	-89.1 
	-94.3 

	3GPP PC3 REFSENS(2Rx) *20MHz BW
(dBm)
	-90.8 
	-93.8 

	Desense due to FDD PC2 (dB). MSD (dB)
	1.7
	0 




	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	25
	25
	25
	25

	C/N requirement (dB)
	-1.0
	-1.0
	-1.0
	-1.0

	Noise floor at Antenna connector(dBm/Hz)
	-165.0
	-165.0
	-165.0
	-165.0

	Total NF(RFFE lL + RF NF)  (dB)
	9.0
	9.0
	9.0
	9.0

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1
	-158.1
	-163.3
	-163.3

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *25MHz BW
	-85.1
	-85.1
	-90.3
	-90.3

	REFSENS After MRC (dBm)
	-88.1 
	-93.3 

	3GPP PC3 REFSENS(2Rx) *25MHz BW
(dBm)
	-89.7 
	-92.7 

	Desense due to FDD PC2 (dB). MSD (dB)
	1.6 
	0 



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	30
	30
	30
	30

	C/N requirement (dB)
	-1.0
	-1.0
	-1.0
	-1.0

	Noise floor at Antenna connector(dBm/Hz)
	-165.0
	-165.0
	-165.0
	-165.0

	Total NF(RFFE lL + RF NF)  (dB)
	9.0
	9.0
	9.0
	9.0

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	Total RXBN at Antenna connector (dBm/Hz)
	-158.1
	-158.1
	-163.3
	-163.3

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *30MHz BW
	-84.3
	-84.3
	-89.5
	-89.5

	REFSENS After MRC (dBm)
	-87.3
	-92.5

	3GPP PC3 REFSENS(2Rx) *30MHz BW
(dBm)
	-88.9
	-91.9

	Desense due to FDD PC2 (dB). MSD (dB)
	1.6
	0



	　
	NR n3 band

	NR n3 band
	Rx1 path
	Rx2 path

	ch BW [MHz]
	35
	35

	C/N requirement (dB)
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-159.1 
	-159.1 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-159.1 
	-159.1 

	Total RXBN at Antenna connector (dBm/Hz)
	-155.2 
	-155.2 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *35MHz BW
	-80.8 
	-80.8 

	REFSENS After MRC (dBm)
	-83.8 

	3GPP PC3 REFSENS(2Rx) *35MHz BW
(dBm)
	-86.2 

	Desense due to FDD PC2 (dB). MSD (dB)
	2.4 



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	40
	40
	40
	40

	C/N requirement (dB)
	-1.0
	-1.0
	-1.0
	-1.0

	Noise floor at Antenna connector(dBm/Hz)
	-165.0
	-165.0
	-165.0
	-165.0

	Total NF(RFFE lL + RF NF)  (dB)
	9.0
	9.0
	9.0
	9.0

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-152.5
	-152.5
	
	

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	Total RXBN at Antenna connector (dBm/Hz)
	-162.5
	-162.5
	-171.5
	-171.5

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *40MHz BW
	-151.1
	-151.1
	-163.3
	-163.3

	REFSENS After MRC (dBm)
	-79.1 
	-91.3 

	3GPP PC3 REFSENS(2Rx) *40MHz BW
(dBm)
	-82.3 
	-90.6 

	Desense due to FDD PC2 (dB). MSD (dB)
	3.2 
	0 



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	45
	45
	45
	45

	C/N requirement (dB)
	-1.0 
	-1.0 
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-151.7 
	-151.7 
	　
	　

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *45MHz BW
	-150.5 
	-150.5 
	-163.3 
	-163.3 

	REFSENS After MRC (dBm)
	-77.9 
	-90.7 

	3GPP PC3 REFSENS(2Rx) *45MHz BW
(dBm)
	-81.3 
	-90.1 

	Desense due to FDD PC2 (dB). MSD (dB)
	3.4 
	0 



	　
	NR n3 band
	NR n1 band

	NR n3 band
	Rx1 path
	Rx2 path
	Rx1 path
	Rx2 path

	ch BW [MHz]
	50
	50
	50
	50

	C/N requirement (dB)
	-1.0 
	-1.0 
	-1.0 
	-1.0 

	Noise floor at Antenna connector(dBm/Hz)
	-165.0 
	-165.0 
	-165.0 
	-165.0 

	Total NF(RFFE lL + RF NF)  (dB)
	9.0 
	9.0 
	9.0 
	9.0 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-151.6 
	-151.6 
	　
	　

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-162.5 
	-162.5 
	-171.5 
	-171.5 

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *50MHz BW
	-150.4 
	-150.4 
	-163.3 
	-163.3 

	REFSENS After MRC (dBm)
	-77.4 
	-90.3 

	3GPP PC3 REFSENS(2Rx) *50MHz BW
(dBm)
	-81.3 
	-89.6 

	Desense due to FDD PC2 (dB). MSD (dB)
	3.9 
	0 




Based on our analysis result, we propose as follow
Proposal 1: Use PC2 delta MSD (PC2 sensitivity degradation level relative to PC3 REFSENS) with option1.
Proposal 2: Define sensitivity degradation for PC2 FDD UE in NR band n1 and n3 under 2Tx architecture as provided in Table 1.
Proposal 3: Define sensitivity degradation for PC2 FDD UE under 1Tx architecture using study/input data from the SI phase (TR38.861[2]).
Conclusion
In this contribution, we provide expected sensitivity degradation for PC2 FDD UE in NR band n1 and n3.

Based on our analysis result, we propose as follow

Observation 1: For the reference point to capture PC2 REFSENS level, we propose option 1 to follow the SI principle.
Proposal 1: Use PC2 delta MSD (PC2 sensitivity degradation level relative to PC3 REFSENS) with option1.
Proposal 2: Define sensitivity degradation for PC2 FDD UE in NR band n1 and n3 under 2Tx architecture as provided in Table 1.
Observation 2: PC2 delta MSD for 1Tx RF architecture can use study/input data in the SI phase(TR38.861[2]).
Proposal 3: Define sensitivity degradation for PC2 FDD UE under 1Tx architecture using study/input data from the SI phase (TR38.861[2]).
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