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1	Introduction
In last RAN4 #99e meeting, HPUE NR FDD band were largely discussed, including system performance, RF proponents aspect, SAR schemes, etc. a WF was agreed in [1], in which the agreements for interference are cited as follow:
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And in last meeting, there were no agreements on the RF components assumptions. To our understanding, there are two different RF architecture, one 26dBm PA and 2*23dBm PA. So we think for 2*23dBm RF architecture, the existing assumptions would be reused, while for one 26dBm PA, New assumptions would be needed.
Meanwhile, for band n3, according to the discussions in previous meetings, larger CBWs will surfer CIM5 problem which will increase total Tx noise falling into the its own Rx band, causing more server sensitivity degradation.
In this contribution, we give roughly simulation for PC2 case by simply increasing the additional Tx noise artificially based on some existing measured values given in PC3 discussions, and also based on the existing PC3 REFSEN requirements. Note that new measurements are needed to achieve more precise results.
2	Discussion
Due to the characteristic of FDD band, some RF requirements, such as REFSEN, are strongly related to the band, such as Tx-Rx frequency range, duplexer gap, even the supported channel bandwidth. So it may not feasible that all FDD bands can be used for PC2. Case by Case studies are needed.
band n1
For band n1, company have already provide some experimental measurements for PC3 n1 40MHz and 50MHz CBW REFSENS in [2][3]. We cite some results as follow:
The measured TX noise levels in RX band are:
· 25 MHz: -53.1 dBm,
· 30 MHz: -52.1 dBm,
· 40 MHz: -50.4 dBm,
· 50 MHz: -48.4 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 >=25MHz channel bandwidths are less than 0.5dB. It should be noted that there are no CIM3/5 issue for band n1. Consequently, the REFENS requirements are scaled by the channel bandwidth due to the MSD levels are less than 0.5dB.
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 the follow:
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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. When the delta P=2dB, then all of MSD levels are exceed 0.5dB. For 50MHz, the MSD~=1.5dB,which means additional degradation needs to be considered. However, it seems little impact on the REFSEN requirements by increasing delta P, i.e. increasing of 1dB delta P result in <0.2dB MSD worsen. 
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.
However, due to there are no CIM issue for all the channel bandwidths for band n1, so additional 6dB may impossible when increasing 3dB MOP. Here we assume 4dB additional total noise here, then ~3dB duplexer rejections on top of the existing one would be needed to guarantee the existing PC3 REFSEN requirements for PC2 for band n1.
Observation 1. For band n1, assuming additional 4dB total noise caused by increasing 3dB MOP, then ~3dB duplexer rejections on top of the existing one could be needed to guarantee the existing PC3 REFSEN requirements for PC2.
band 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 1. We can see from table 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 severer.
Table 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 [5]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 the follow:
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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 2. 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.
As mentioned in [4], duplexers 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.
3	Conclusion
In this contribution, we give some discussions on the self-interfering issue.
Observation 1. For band n1, assuming additional 4dB total noise caused by increasing 3dB MOP, then ~3dB duplexer rejections on top of the existing one could be needed to guarantee the existing PC3 REFSEN requirements for PC2.
Observation 2. 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.
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Two methods are discussed to address the interference issue (i.e. MSD, 

UL configuration). 

•

MSD method is adopted for n1 and n3.
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UL configuration can be considered for other FDD bands if needed.
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MSD values can first be calculated 

based on available RF components 

and existing 

assumptions. New assumption, if available, can also be 

considered for MSD calculation.
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