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1
Introduction

In this contribution, we provide Text proposals to capture the expected sensitivity degradation in n1/n3 by high power transmission and wide CBW in n3. Also, we provide current RF component characteristics and parameters for PA and Duplexer in FDD band.
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Interference

6.1 Receiver sensitivity degradation evaluation
Based on following agreement, RAN4 need to evaluate the receiver sensitivity degradation impact in NR band n1 and n3.

· Agreement: RAN4 can study receiver sensitivity degradation due to high max. out power and Tx/Rx isolation levels according to RF component performance in both n1 and n3 FDD bands.
· Companies are encouraged to bring analyses on receiver sensitivity degradation in next meeting.

6.1.1 Sensitivity degradation results for normal CBW in n1/n3
To derive sensitivity degradation in n1/n3, RAN4 assumed the current RFIC characteristics and Duplexer & PA characteristics in each NR band.

In Table 6.1.1-1, the current RF component characterics are summaried according to each NR band.

Table 6.1.1-1. RF parameters according to each NR band

	parameters
	NR n1 band
	NR n3 band

	Total NF (dB)
	9.00
	9.00

	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
	49

	RF Front-End Loss (dB)
	4
	4

	Diversity gain (dB)
	3
	3

	Antenna isolation (dB)
	10
	10


The receiver sensitivity will be impacted by duplexer isolation levels and increasing noise level by RFIC and PA for Rx band at antenna connector based on PC3 REFSENS requirements in each FDD bands.

Hence, the receiver sensitivity degradation will be derived based on the increasing noise level in Rx band by duplexer isolation and RFIC/PA noise for PC2 transmission in FDD band.

The following REFSENS is for PC3 UE in n3 FDD NR band as reference point.

Table 6.1.1-2. REFSENS reference for PC3 UE in each NR band
	
	NR n1 band
	NR n3 band

	
	Main path
	Diversity path
	Main path
	Diversity path

	C/N requirement (dB)
	-1.00
	-1.00
	-1.00
	-1.00

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

	Total NF(RFFE lL + RF NF)  (dB)
	9.00
	9.00
	9.00
	9.00

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-170.5
	-180.5
	-161.5
	-171.5

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-170.5
	-180.5
	-161.5
	-171.5

	Total RXBN at Antenna connector (dBm/Hz)
	-163.1
	-164.7
	-157.6
	-163.4

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *10MHz BW
	-94.1
	-95.7
	-88.6
	-94.4

	After MRC
	-98.0 (1.2dB margin)
	-95.4 (1.6dB margin)


6.1.1.1 Dominant factor by Duplexer Tx/Rx isolation in each FDD band

Basically, the existing PA for FDD band need to improve the linearity of maximum output power at least 3dB higher than current PA characteristics based on section 7. Also duplexer aspect, filter vendor need to enhanced the Tx/Rx isolation level to guarantee the existing REFSENS or to relax desense impact. But it is also challenge to filter vendors for small Tx/Rx frequency gap such as Band 3 or NR band n3.

So, just asumed 2dB Tx/Rx isolation levels by 3dB Transmission power increasing would be impacted the sensitivity degradation compare to PC3 duplexer in n3.

In Table 6.1.1.1-1, the expected sensitivity degradation levels by decreasing 2dB duplexer isolation level are shown.

Table 6.1.1.1-1. Sensitivity degradation by duplexer isolation 2dB relaxation
	
	NR n1 band
	NR n3 band

	
	Main path
	Diversity path
	Main path
	Diversity path

	C/N requirement (dB)
	-1.00
	-1.00
	-1.00
	-1.00

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

	Total NF(RFFE lL + RF NF)  (dB)
	9.00
	9.00
	9.00
	9.00

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-168.5
	-178.5
	-159.5
	-169.5

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-168.5
	-178.5
	-159.5
	-169.5

	Total RXBN at Antenna connector (dBm/Hz)
	-162.2
	-164.6
	-155.9
	-162.6

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *10MHz BW
	-93.2
	-95.6
	-86.9
	-93.6

	After MRC
	-97.6 dBm ( 0.4dB MSD is needed
	-94.5 dBm ( 0.9dB MSD is needed


Observation: In n3 FDD band, the 0.9 dB MSD is needed when Duplexer isolation charateristic is decreased 2dB compare to current filter characteristics.

Observation: In n1 FDD band, the 0.4dB MSD is needed when Duplexer isolation charateristic is decreased 2dB compare to current filter characteristics.

6.1.1.2 Dominant factor by RFIC/PA noise levles in Rx band

In this section, we consider the increased noise level in Rx band by RFIC/PA operation in FDD band. Eventhough filter vendor try to keep or enhance the the current Tx/Rx isolation level in duplexer for each FDD band, the raised leakage problem in Rx band also shall be considered.

Observation: Eventhough duplexer isolation level keep or enhance the Tx/Rx isolation level, the raised leakage problem in Rx band by RFIC/PA operation in FDD band will be impacted to the sensitivity degradation in FDD band.

When we consider 3dB Tx power boosting, the noise level could be increased by RFIC/PA operation in Rx band. So we assumed about 1.5dB noise level increasing in Rx band to derive the expected MSD level according to each FDD band.

Table 6.1.1.2-1. Sensitivity degradation by increasing noise level (1.5dB) by RFIC/PA in Rx band
	
	NR n1 band
	NR n3 band

	
	Main path
	Diversity path
	Main path
	Diversity path

	C/N requirement (dB)
	-1.00
	-1.00
	-1.00
	-1.00

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

	Total NF(RFFE lL + RF NF)  (dB)
	9.00
	9.00
	9.00
	9.00

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-169.0
	-179.0
	-160.0
	-170.0

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-169.0
	-179.0
	-160.0
	-170.0

	Total RXBN at Antenna connector (dBm/Hz)
	-162.4
	-164.7
	-156.4
	-162.9

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *10MHz BW
	-93.4
	-95.7
	-87.4
	-93.9

	After MRC
	-97.7 dBm ( 0.3dB MSD is needed
	-94.7 dBm ( 0.7dB MSD is needed


The expected MSD degradations are almost same as Duplexer isolation degradation as shown in Table 6.1.1.1.

Observation: In n3 FDD band, the 0.7 dB MSD is needed when assume noise level might be increased about 1.5dB in Rx band by RFIC/PA operation.

Observation: In n1 FDD band, the 0.3dB MSD is needed when assume noise level might be increased about 1.5dB in Rx band by RFIC/PA operation.
6.1.1.3 Dominant factor by Duplexer and RFIC/PA noise levles in Rx band

In here we consider worst case for MSD analysis that means the duplexer isolation could not keep and enhanced such as in n3 FDD band due to small Tx/Rx frequency gap.

Then, above Duplexer performance decreasing and the noise level in Rx band will be increased in RFIC by 3dB Tx power increasing for PC2 UE in FDD band. So, the above two factor will be impacted in the receiver sensitivity degradation in FDD band.

In Table 6.1.1.3-1, we provided the expected sensitivity degradation by considering the duplexer characteristics and incresed noise level in Rx band by RFIC/PA operation.

Table 6.1.1.3-1. Sensitivity degradation by duplexer isolation (2dB relaxation) & incresed noise level (1.5dB) in Rx band by RFIC/PA operation
	
	NR n1 band
	NR n3 band

	
	Main path
	Diversity path
	Main path
	Diversity path

	C/N requirement (dB)
	-1.00
	-1.00
	-1.00
	-1.00

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

	Total NF(RFFE lL + RF NF)  (dB)
	9.00
	9.00
	9.00
	9.00

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-167.0
	-177.0
	-158.0
	-168.0

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-167.0
	-177.0
	-158.0
	-168.0

	Total RXBN at Antenna connector (dBm/Hz)
	-161.5
	-164.5
	-154.6
	-162.0

	Sensitivity with RXBN (PC3 max Tx power)(dBm) *10MHz BW
	-92.5
	-95.5
	-85.6
	-93.0

	After MRC
	-97.2 dBm ( 0.8dB MSD is needed
	-93.7 dBm ( 1.7dB MSD is needed


Based on the expected RF component degradation, observations are provided as follow
Observation: In n3 FDD band, the 1.7 dB MSD is needed when both Duplexer isolation charateristic (2dB relaxation) and increased noise level (1.5dB) in Rx band by RFIC/PA operation for PC2 FDD UE.

Observation: In n1 FDD band, the 0.8dB MSD is needed when both duplexer isolation charateristic (2dB relaxation) and increased noise level (1.5dB) in Rx band by RFFIC/PA operation for PC2 FDD UE.
6.1.2 Wide channel bandwidth sensitivity analysis in n3
For the wide channel bandwidth (CBW) in n3 NR band, RAN4 need study the sensitivity degradation to consider the counter IMD problem such as CIM5 impact in n3 received frequency band as shown in Figure 6.1.2-1.
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Figure 6.1.2-1 Impact on the CIMD5 problem in n3 NR band

6.1.2.1 LGE sensitivity analysis results in n3
To derive sensitivity degradation in n3 with wide CBW, we assumed the following  as shown in Table 6.1.2.1-1. 

Table 6.1.2.1-1. RF parameters according to each NR band

	parameters
	NR n3 band

	Total NF (dB)
	9.00

	counter-intermodulation products CIM5 (dBc)
	-60

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

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

	PA Gain for Rx band (dB)
	28

	Duplexer Tx/Rx isolation (dB)
	47

	RF Front-End Loss (dB)
	4

	Diversity gain (dB)
	3

	Antenna isolation (dB)
	10


The receiver sensitivity will be impacted by duplexer isolation levels and increasing noise level by RFIC and PA for Rx band at antenna connector based on PC3 REFSENS requirements in each CBW. 

Hence, the receiver sensitivity degradation will be derived based on the increasing noise level in Rx band by duplexer isolation and RFIC/PA noise  due to CIM5 from PC2 transmission in FDD band.

The following REFSENS analysis is for PC3 UE in n3 FDD NR band with 40Mhz and 50MHz CBW as reference point.

Table 6.1.2.1-2. REFSENS reference for PC3 FDD UE in each CBW(40MHz, 50MHz)
	
	NR n3 band
40MHz CBW
	NR n3 band
50MHz CBW

	
	Main path
	Diversity path
	Main path
	Diversity path

	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 

	CIM5 at Antenna connector (dBm/Hz)
	-152.5 
	-162.5 
	-150.5 
	-160.5 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-161.5 
	-171.5 
	-161.5 
	-171.5 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-161.5 
	-171.5 
	-161.5 
	-171.5 

	Total RXBN at Antenna connector (dBm/Hz)
	-151.3 
	-159.9 
	-149.7 
	-158.7 

	Sensitivity with RXBN (PC3 max Tx power)(dBm/CBW) 
	-76.3 
	-84.9
	-73.7 
	-82.7 

	After MRC
	-85.5 (3.2dB margin)
	-83.2 (3.5dB margin)


In Table 6.1.2.1-3, we provided the expected sensitivity degradation to consider the counter IMD problem in wide CBW for PC2 UE for n3 band.
Table 6.1.2.1-3. Sensitivity degradation for PC2 FDD UE in each CBW(40MHz, 50MHz)
	
	NR n3 band
40MHz CBW
	NR n3 band
50MHz CBW

	
	Main path
	Diversity path
	Main path
	Diversity path

	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 

	CIM5 at Antenna connector (dBm/Hz)
	-149.5 
	-159.5 
	-147.5 
	-157.5 

	RFIC RX Band Noise level at Antenna connector (dBm/Hz)
	-160.0 
	-170.0 
	-160.0 
	-170.0 

	PA RX Band Noise level at Antenna connector (dBm/Hz)
	-160.0 
	-170.0 
	-160.0 
	-170.0 

	Total RXBN at Antenna connector (dBm/Hz)
	-148.7 
	-157.9 
	-147.0 
	-156.4 

	Sensitivity with RXBN (PC2 max Tx power)(dBm/CBW)
	-73.7 
	-82.8 
	-71.0 
	-80.4 

	After MRC
	-83.3 dBm ( 2.1dB MSD is needed
	-80.9 dBm ( 2.4dB MSD is needed


Observation: In 40M CBW, the 2.1 dB MSD by CIMD5 is needed when PC2 transmission in n3 FDD band.
Observation: In 50M CBW, the 2.4 dB MSD by CIMD5 is needed when PC2 transmission in n3 FDD band.
Hence, RAN4 recommand as follow

To reduce the sensitivity degradation in n3/n1 band, filter vendor shall keep or enhance the duplexer Tx/Rx isolation level for FDD bands to support PC2 UE.
Based on RF component improvement, RAN4 can further study for sensitivity degradation requirements when RF component vendor provide these commercial Duplexer, PAs and RFICs for PC2 UE in FDD band in WI phase.
6.1.2.2 SKW sensitivity analysis results in n3
To derive the sensitivity degradation in n3 band, we use the same UL RB allocations than those agreed for PC3 NR UE in n3 band.

The PA noise levels in the receiver band and corresponding MSD levels can be found in Figure 6.1.2.2-1 as below.
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Figure 6.1.2.2-1 Measured Tx noise and corresponding MSD levels for all CBW.

The estimated MSD levels for in 35MHz, 40MHz, 45MHz and 50MHz CBW lead to REFSENS levels that are lower than those agreed for PC3 operation. For these CBW, we tentatively propose to use the same approach as in [3], i.e. we propose PC2 REFSENS levels by evaluating the MSD level difference between PC3 and PC2 and apply this MSD difference to PC3 REFSENS levels. We observe the following MSD difference vs CBW:

· 3.1dB for 50MHz CBW: PC2 MSD of 7.2dB vs PC3 MSD of 4.1dB [3],

· 2.5dB for 45MHz CBW: PC2 MSD of 4.5dB vs PC3 MSD 2dB [3], 

· 0.6dB for 40MHz CBW: PC2 MSD of 2.0 dB vs PC3 MSD of 1.5dB [3],

· 0.2dB for 35MHz CBW: PC2 MSD of 0.9 dB vs PC3 MSD of 0.7 dB [3].

For CBW less than or equal to 30MHz, the PC2 MSD can be neglected. 

n3 PC2 REFSENS levels and UL configurations are proposed in Table 6.1.2.2-1 and Table 6.1.2.2-2.

Table 6.1.2.2-1: n3 PC2 REFSENS

	UL configuration
	SCS

(kHz)
	5 

MHz

(dBm)
	10 

MHz

(dBm)
	15 

MHz

(dBm)
	20 

MHz

(dBm)
	25 

MHz

(dBm)
	30

MHz

(dBm)
	35 MHz

(dBm)
	40 MHz

(dBm)
	45 

MHz

(dBm)
	50

MHz

(dBm)
	Duplex mode

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.0
	-81.7
	-78.8
	-76.6
	FDD

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.1
	-81.8
	-78.9
	-76.7
	

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.2
	-82.0
	-79.0
	-76.8
	

	NOTE 1: Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. 

NOTE 2: The transmitter shall be set to PUMAX as defined in clause 6.2.4 


Table 6.1.2.2-2: n3 PC2 REFSENS Uplink Configuration

	UL configuration
	SCS

(kHz)
	5 

MHz

(dBm)
	10 

MHz

(dBm)
	15 

MHz

(dBm)
	20 

MHz

(dBm)
	25 

MHz

(dBm)
	30

MHz

(dBm)
	35 MHz

(dBm)
	40 MHz

(dBm)
	45 

MHz

(dBm)
	50

MHz

(dBm)
	Duplex mode

	n3
	15
	25
	501
	501
	501
	501
	501
	501
	501
	501
	501
	FDD

	
	30
	
	241
	241
	241
	241
	241
	241
	241
	241
	241
	

	
	60
	
	101
	101
	101
	101
	101
	101
	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).


6.1.2.3 ZTE sensitivity analysis results in n3
For band n3, the situation is more complicated since CIM5 may need to be considered for some larger CBWs such as 35MHz, 40MHz 45MHz and 50MHz, shown in Table 6.1.2.3-1. We can see from Table 6.1.2.3-1, there are CIM5 problem for 40MHz, 45MHz and 50MHz with the same UL configurations of 50RB, which will further degrade the REFSEN requirements. Therefore, when the maximum output power increase 3dB, CIM5 value will become large which will cause REFSEN degradation more severe.
Table 6.1.2.3-1. CIM5 calculation for band n3
	CBW_Tx
	20
	25
	30
	35
	40
	45
	50

	CBW_Rx
	20
	25
	30
	35
	40
	45
	50

	Ful
	1775
	1772.5
	1770
	1767.5
	1765
	1762.5
	1760

	UL RB
	50
	50
	50
	50
	50
	50
	50

	Fdl
	1870
	1867.5
	1865
	1862.5
	1860
	1857.5
	1855

	Rx_high
	1880
	1880
	1880
	1880
	1880
	1880
	1880

	Rx_low
	1860
	1855
	1850
	1845
	1840
	1835
	1830

	CIM5 low
	1777.7
	1787.4
	1797.0
	1807.1
	1817.2
	1826.4
	1836.5

	CIM5 center
	1800.2
	1809.9
	1819.5
	1829.6
	1839.75
	1848.9
	1859.0

	CIM5 high
	1822.7
	1832.4
	1842.0
	1852.1
	1862.2
	1871.4
	1881.5


Similar with band n1, we cite some measurement results in [3] as follow:

The measured TX noise levels in RX band are:
· 35 MHz: -45 dBm,

· 40 MHz: -40.4 dBm,

· 45 MHz: -38 dBm,

· 50 MHz: -32.3 dBm

In addition, 50 dB Tx to RX and Tx to Antenna duplexer rejection in Rx band, as a worst case assumption. With the above measurement, the MSD levels for CBW>35MHz channel bandwidths are larger than 0.5dB, which means the REFENS requirements cannot be scaled by the channel bandwidth since CIM5 interference needs to be considered.

To roughly simulate the PC2 case, here we increase the additional Tx noise (i.e. delta P from 0~6dB) on top of the above measured Tx noise levels in Rx band , where 0dB means no additional measured Tx noise, i.e. same with PC3 case. The MSD levels are shown in Figure 6.1.2.3-1 as follow:
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Figure 6.1.2.3-1 Expected MSD levels in n3 according to delta P
In can be seen that the MSD levels are increased by the delta P due to the total Tx noise levels in RX band increased. The slope for larger CBW is steeper than the small CBW. Assuming additional 6dB total Tx noise on top of the existing measured ones, then to guarantee the same REFSEN requirements as PC3 for PC2, ~5dB additional duplexer rejections on top of the existing one would be needed.

Observation: For band n3, assuming additional 6dB total noise caused by increasing 3dB MOP, then ~5dB additional duplexer rejections on top of the existing one could be needed to guarantee the existing PC3 REFSEN requirements for PC2.

The duplexers filter can achieve better isolation than what was used as an assumption (i.e. 50dB) for LTE FDD bands and copied to NR considering the today’s duplexer state-of-the-art. Therefore, to reduce the PC2 REFSEN requirements for band n1 or band n3, better duplexer Tx/Rx (more than 50dB such as 55dB) could be needed.
From the above sensitivity degradation simulation results, RAN4 summarize the required sentitivity degradation levels as shown in Table 6.1-1 and Table 6.1-2. The reference points are PC3 REFSENS requirements in TS38.101-1 to decide the required sensitivity level for PC2 UE.
Table 6.1-1. Required sensitivity degradation levels in n1 NR Band for PC2 UE
	n1 band
	PC2 [5]
	PC2 [4]
	PC2 [6]

	Reference point 
	 
	 
	 

	10 MHz (-96.8dBm)
	0.8 dB
	-
	-


Table 6.1-2. Required sensitivity degradation levels in n3 NR Band for PC2 UE
	n3 band
	PC2 [5]
	PC2 [4]
	PC2 [6]

	Reference point
	 
	 0.0 dB
	 

	10 MHz (-93.8dBm)
	1.7 dB
	 0.0 dB
	 

	20 MHz (-90.8dBm)
	 
	 0.0 dB
	 

	30 MHz (-88.9dBm)
	 
	 0.0 dB
	 

	35 MHz (-86.2dBm)
	 
	0.2 dB
	0.9 dB

	40 MHz (-82.3dBm)
	2.1 dB
	0.6 dB
	1.4 dB

	45 MHz (-81.3dBm)
	 
	2.5 dB
	1.8 dB

	50 MHz (-79.7dBm)
	2.4 dB
	3.1 dB
	2.7 dB


The above two tables will be considered as starting point to determine the exact REFSENS levels for FDD PC2 UE in WI phase.
7
UE implementations

In this section, we take a look at the RF component performance in FDD band such as n1/n3. 
7.1 Current RF component characteristics in FDD band 

Generally, RAN4 considered RF front-end loss as 4dB for smart phone form facter for PC3 and PC2 UE. Then, to support PC2 UE in FDD band, both PA and Duplexer shall support the allowed max. output with at least 30 dBm power to support PC2 UE.

6.1.1 Power Amplifier characteristics

The following characteristics of PA are shown in Table 7.1.1.1 and Table 7.1.1.2

1)  PA characteristic of Linearity Maximum Output power in n3

Table 7.1.1.1. PA max. out put power in n3
	Parameter
	Symbol
	Conditions
	Min.
	Typ.
	Max.
	Unit

	Operating Frequency
	f0
	
	1710
	
	1785
	MHz

	Maximum NR Output Power
	POUT_MAX_NR_NTC
	VCC = 3.8V, NTC
	28
	
	
	dBm


※Condition : SC-FDMA, MPR 0dB

2)  PA characteristic of Linearity Maximum Output power in n1

Table 7.1.1.2. PA max. out put power in n1

	Parameter
	Symbol
	Conditions
	Min.
	Typ.
	Max.
	Unit

	Operating Frequency
	f0
	
	1920
	
	1980
	MHz

	Maximum NR Output Power
	POUT_MAX_NR_NTC
	VCC = 3.8V, NTC
	27.5
	
	
	dBm


※Condition : SC-FDMA, MPR 0dB
3) MMPA characteristic of Linearity Maximum Output power in n1/n2/n3/n4/n25
Table 7.1.1.3. MMPA max. out put power in n1/n2/n3/n4/n25

	Parameter
	Conditions
	Min.
	Typ.
	Max.
	Units

	Frequency Range
	Band 1
	1920
	
	1980
	MHz

	
	Band 2
	1850
	
	1910
	

	
	Band 3
	1710
	
	1785
	

	
	Band 4
	1710
	
	1755
	

	
	Band 25
	1850
	
	1915
	

	Maximum Linear Output Power
	HPM, VCC = 3.4V
	28.5(1)
	
	
	dBm

	
	LPM, VCC = 0.7V
	3.5
	
	
	


※Condition : SC-FDMA, MPR 0dB

Based on above PA performance information in FDD band, we can see that current PA need to improve the linearity of maximum output power at least 3dB higher than current PA characteristics. 

6.1.2 Duplexer characteristics

The following characteristics of Duplexer are shown in Table 7.1.2.1 and Table 7.1.2.2 

1) Duplexer characteristic for the allowed max. input power in n3

Table 7.1.2.1. Duplexer max. input power in n3

	Input power at PIN 1712.50-1782.50MHz
	29
	dBm
	source and load impedance 50Ω 5MHz LTE uplink @50℃, 5000h


※Condition : SC-FDMA, MPR 0dB

2) Duplexer characteristic for allowed max. input power in n1

Table 7.1.2.2. Duplexer max. input power in n1

	Input Power
	+29dBm 5000h +55deg.C


       

※Condition : SC-FDMA, MPR 0dB

Based on above Duplexer performance information in FDD band, we can see that current Duplexer also need to improve the maximum power rating at least 2~3dB higher than the current Duplexer characteristics. 

Therefore, RAN4 can study on high power UE (power class 2) for one NR FDD band when RF component vendor are ready to support the RF component performance to support PC2 UE in FDD band.

From the above current RF component characteristics, we share our observation and proposal as follow
Observation : In FDD band, the PA/Duplexer charateristic is not support PC2 maximum output power since PA linearity and Duplexer allowed maximum power rating shall improve the performance at least 3dB higher than current component charateristics.
<End of Changed>

