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1	Introduction
In last RAN #93e meeting, A new WID [1] was approved on high power UE (power class 2) for NR FDD band, in which the objectives are: 
The objectives of the core part are as follows, taking all the outcome from SI captured in TR 38.861 into account,
1) Specify RF requirements for n1 and n3 to support both 1Tx and 2Tx architecture
2) Specify UE maximum output power, Tx power tolerance for band n1 and n3.
3) Specify A-MPR requirements for band n1 and n3 if needed
4) Specify PC2 MSD requirements for NR band n1 and n3.
· Investigate HD-duplex solution which targets at reduce MSD.
Note 1: The ability to define 1Tx and 2Tx requirements is subject to data availability.  If sufficient data is not available and/or agreement cannot be reached, the work item can be closed as long as one set of requirements is defined.
Note 2: The applicability of requirements and optional or mandatory for features can be further discussed.
Note 3: Ensure that the UE RF requirements of power class 2 UEs shall comply with those of power class 3 when the maximum transmit power is limited to 23dBm by gNB configuration.
According to the bullet in the objectives, some requirements such as general requirements(power/tolerance, etc.) and Rx requirements(MSD) should be defined.
In this paper, we provide some discussions on MSD requirements.
2	Discussion
Some studies including MSD requirements have already been done in the SI phase, and the study conclusions were captured in TR38.861[2]. According to the SI conclusion, in order to support 26dBm UE Tx power, two RF architectures (i.e. 2Tx×23dBm and 1Tx×26dBm) are considered and agreed during the study.  In the WID, both 1Tx and 2Tx architecture are also mentioned.
2Tx RF architecture
For 2Tx RF architecture, it should be 2*23dBm PAs, where one PC3 PA is used in each Tx path. Therefore, the assumptions of existing PA3 should be reused. 
For band n1, a commercial PC3 PA noise in Rx band is shown below, where -137dBm/Hz can be achieved. Here we use -130dBm/Hz for calculation, In addition, the RFIC noise is assumed as -135dBm/Hz. Then total Tx noise from 2Tx falling into Rx bands is -175.8dBm/Hz (50dB duplexer isolation from Tx to Rx).
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For all the channel bandwidths for band n1, the MSD for band n1 are calculated in the table 1.
Table 1. MSD  for band n1

	
	
	5MHz
	10MHz
	15MHz
	20MHz
	25MHz
	30MHz
	40MHz
	50MHz

	
	
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div

	Thermal noise (dBm)
	
	-96.0 
	-96.0 
	-92.8
	-92.8
	-91
	-91
	-89.8
	-89.8
	-88.7
	-88.7
	-87.9
	-87.9
	-86.6
	-86.6
	-85.6
	-85.6

	Tx Noise (dBm)
	
	-108.8 
	-118.8 
	-105.8 
	-115.8 
	-104.0 
	-114.0 
	-102.8 
	-112.8 
	-101.8 
	-111.8 
	-101.0 
	-111.0 
	-99.8 
	-109.8 
	-98.8
	-108.8 

	Comprised Noise(dBm)
	
	-95.8 
	-96.0 
	-92.6 
	-92.8 
	-90.8 
	-91.0 
	-89.6 
	-89.8 
	-88.5 
	-88.7 
	-87.7 
	-87.9 
	-86.4 
	-86.6 
	-85.4 
	-85.6 

	After MRC(dB)
	
	-95.9 
	-92.7 
	-90.9 
	-89.7 
	-88.6 
	-87.8 
	-86.5 
	-85.5 

	MSD(dB)
	
	0.1 
	0.1 
	0.1 
	0.1 
	0.1
	0.1 
	0.1 
	0.1 



For band n3, -125dBm/Hz PA noise and -130dBm/Hz RFIC noise are assumed per Tx path for calculation, similar calculation are shown table 2:
Table 2. MSD  for band n3
	
	
	5MHz
	10MHz
	15MHz
	20MHz
	25MHz
	30MHz
	40MHz

	
	
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div
	Main
	Div

	Thermal noise (dBm)
	
	-93.0 
	-93.0 
	-89.8
	-89.8
	-88
	-88
	-86.8
	-86.8
	-85.7
	-85.7
	-84.9
	-84.9
	-78.3
	-78.3

	Tx Noise (dBm)
	
	-103.8 
	-113.8 
	-100.8 
	-110.8 
	-99.0 
	-109.0 
	-97.8 
	-107.8 
	-96.8 
	-106.8 
	-96.0 
	-106.0 
	-94.8 
	-104.8 

	Comprised Noise(dBm)
	
	-92.7 
	-93.0 
	-89.5 
	-89.8 
	-87.7 
	-88.0 
	-86.5 
	-86.8 
	-85.4 
	-85.7 
	-84.6 
	-84.9 
	-78.2 
	-78.3 

	After MRC(dB)
	
	-92.8 
	-89.6 
	-87.8 
	-86.6 
	-85.5 
	-84.7 
	-78.2 

	MSD(dB)
	
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.1 



It can be seen from that the MSD caused by additional noise of 2Tx path can be negligible (<0.5dB) for both band n1 and band n3.
Observation 1: For 2Tx RF architecture PC2 FDD band n1 and n3, MSD caused by 2Tx can be negligible.
Proposal 1: For 2Tx RF architecture PC2 FDD band n1 and n3, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1 and n3, respectively.
1 Tx RF architecture
For 1Tx RF architecture for band n1, due to lack of the latest RF component, we assume the PA noise to Rx band as -125dBm/Hz and -130dBm/Hz RFIC noise for calculation which corresponding to about 2dB additional total noise increase to Rx frequency range, while keep the existing duplexer Tx-Rx isolation. It shall be noted that there are no CIM issue for all the channel bandwidths for band n1. So when 2dB total noise increase to Rx frequency range, the MSD is ~0.2dB for all the channel bandwidths, which can also be negligible.
Observation 2: For 1Tx RF architecture PC2 FDD band n1, MSD can be negligible.
Proposal 2: For 1Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
For 1Tx RF architecture for band n3, some studies/inputs have already been done in last meeting and the conclusion have been captured in [2], see below: 
Table 6.1-2. Required sensitivity degradation levels in n3 NR Band for PC2 UE (in [2])

	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



It can be seen that different values are given from different companies, and the values for 35/40/45/50MHz among companies are closed. Therefore, a feasible way is to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively. In addition, the current n3 PC3 REFSENS Uplink Configuration are reused.
Proposal 3: For 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.
3	Conclusion
In this paper, we give some discussions on MSD requirements for HPUE PC2 FDD band n1 and band n3, including 1Tx and 2Tx RF architectures.
Observation 1: For 2Tx RF architecture PC2 FDD band n1 and n3, MSD caused by 2Tx can be negligible.
Proposal 1: For 2Tx RF architecture PC2 FDD band n1 and n3, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1 and n3, respectively.
Observation 2: For 1Tx RF architecture PC2 FDD band n1, MSD can be negligible.
Proposal 2: For 1Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
Proposal 3: For 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.
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