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1	Introduction
In last RAN4#101bis-e meeting, a WF was agreed on the MSD for HPUE FDD band n1 and n3, in which:
[bookmark: OLE_LINK1]For band n1 PC2 MSD:
1Tx- There are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1. 
[Note: One company would like to check if the 3dB higher Tx blocking level would cause any REFSENS degradation due to Rx LO reciprocal mixing and mixer IP2.]
2Tx - MSD for n1 PC2: There are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
For band n3 PC2 MSD:
[bookmark: OLE_LINK8]1Tx - MSD for n3 PC2: Taking the average results from TR38.861 (table below) as reference, and complete the “TBD” values in next meeting to conclude.
	[bookmark: OLE_LINK7]Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	TBD
	0.8dB
	TBD
	TBD
	TBD
	TBD
	[0.6dB]
	[1.4dB]
	2.2dB
	2.7dB



2Tx - MSD for n3 PC2: Taking the average results from this meeting (table below) as reference, and wait for some more inputs in next meeting, if any, to conclude.
	[bookmark: OLE_LINK12]Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	3.5 dB
	3.5 dB
	3.5 dB
	3.5 dB
	3.5 dB
	3.5 dB
	4.2dB
	5dB
	5.1dB
	6dB



Duplexer isolation assumptions for n3: [50]dB Tx port to Rx port isolation, and [45]dB Tx port to antenna isolation.
In light of the above agreements of HPUE band n3, it can be seen that the above values are used as reference, and also there are some value still keep TBD, which means the values are still possible to be re-visited.
In this paper, we provide some more discussions on HPUE band n3 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.
[bookmark: OLE_LINK11]1 Tx RF architecture
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], and the average approach among all the values have already been done in the WF. However, still some TBD values are used due to lack of the inputs values of others.
[bookmark: OLE_LINK10][bookmark: OLE_LINK5]In theory, the Tx noise falls into its own Rx bands which will cause sensitivity degradation (i.e. MSD) should be evaluated by the measurements with reasonable assumptions. For 1Tx band n3, paper [5] have already provided the measurement for HPUE band n3 with 1Tx. Although the values were derived base on the ideal reference approach, the values were translated to new ones by using PC3 REFSEN as reference, which were captured in the SI TR38.861[2].
[bookmark: OLE_LINK6][bookmark: OLE_LINK20]In terms of the measurement in [5], small than 0.5dB MSD is observed for 5/10/15/20/25/30MHz for HPUE band n3, which means no additional MSD comparing to the corresponding PC3 REFSEN. Consequently, 0dB values are captured in the TR38.861. We think it is reasonable to adopt 0dB sensitivity degradation compared to PC3 REFSEN considering there are no CIM issue for the channel bandwidth smaller than 40MHz, also smaller channel bandwidths would be less impacted by the noise from Tx comparing to the larger channel bandwidth, which are listed in table 1. 
[bookmark: OLE_LINK28]Table 1: 1Tx for  MSD for PC2 band n3.
	Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	[bookmark: OLE_LINK26]0dB
	0dB
	0dB
	0dB
	0dB
	0dB
	[0.6dB]
	[1.4dB]
	2.2dB
	2.7dB



It should be noted the 0.8dB for 10MHz was included by leverage the average approach of 0dB and 1.7dB, where 1.7dB is the value captured in the TR38.861.

2 Tx RF architecture
For 2Tx RF architecture, 23dBm PA is for each Tx. Compared to traditional 1Tx@23dBm PA architecture, the Tx noise from one 23dBm PA Tx to another 23dBm PA Tx should be considered.
[bookmark: OLE_LINK13]Some measurement single 23dBm PA for n3 35/40/45/50MHz have already been done, where 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
[bookmark: OLE_LINK19]By using the above measurement results, and considering the CIM efforts of the lager channel bandwidths, the  MSD for 2Tx 23+23dBm n3 35/40/45/50MHz can be calculated as:
	
	[bookmark: OLE_LINK15]35MHz
	[bookmark: OLE_LINK16]40MHz
	45MHz
	50MHz

	
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2

	[bookmark: OLE_LINK22]Thermal noise@Antenna connector(dBm)
	-83.2 
	-83.2 
	-79.3 
	-79.3 
	-78.3 
	-78.3 
	-76.7 
	-76.7 

	[bookmark: OLE_LINK14][bookmark: OLE_LINK18]Tx Noise @Antenna connector(dBm)
	-86.8 
	-86.8 
	-82.2 
	-82.2 
	-79.9 
	-79.9 
	-74.1 
	-74.1 

	Comprised Noise(dBm)
	-81.6 
	-81.6 
	-77.5 
	-77.5 
	-76.0 
	-76.0 
	-72.2 
	-72.2 

	After MRC(dBm)
	-81.6 
	-77.5 
	-76.0 
	-72.2 

	[bookmark: OLE_LINK24]MSD (dB)
	0.6 
	0.8 
	1.3 
	3.5 



For the smaller channel bandwidth, there were no CIM efforts, with the following assumptions:
	PA Noise (dBm/Hz)
	-120

	[bookmark: OLE_LINK17]RFIC Noise (dBm/Hz)
	-140

	Rx LO phase noise (dBm/Hz)
	-150

	Reciprocal mixing noise (dBm/Hz)
	-173

	n3 duplexer isolation
	50

	Total Tx noise @LNA(dBm/Hz)
	-170.0

	Noise @n3 Rx antenna connector
	-164.2



[bookmark: OLE_LINK23]The  MSD for 2Tx 23+23dBm n3 5/10/15/20/25/30MHz can be calculated as:
	
	[bookmark: OLE_LINK21]5MHz
	10MHz
	15MHz
	20MHz
	25MHz
	30MHz

	
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2
	Rx1
	Rx2

	Thermal noise@Antenna connector(dBm)
	-94.0 
	-94.0 
	-90.8 
	-90.8 
	-89.0 
	-89.0 
	-87.8 
	-87.8 
	-86.7 
	-86.7 
	-85.9 
	-85.9 

	Tx Noise @Antenna connector(dBm)
	-97.2 
	-97.2 
	-94.2 
	-94.2 
	-92.4 
	-92.4 
	-91.2 
	-91.2 
	-90.2 
	-90.2 
	-89.4 
	-89.4 

	Comprised Noise(dBm)
	-92.3 
	-92.3 
	-89.2 
	-89.2 
	-87.4 
	-87.4 
	-86.2 
	-86.2 
	-85.1 
	-85.1 
	-84.3 
	-84.3 

	After MRC(dBm)
	-92.4 
	-89.2 
	-87.4 
	-86.2 
	-85.1 
	-84.3 

	MSD (dB)
	0.6
	0.6 
	0.6 
	0.6 
	0.6 
	0.6 



To sum up,  MSD for 2Tx 23+23dBm n3 are summarized in table 2:
Table 2: 2Tx for  MSD for PC2 band n3
	Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	0.6 dB
	0.6 dB
	0.6 dB
	0.6 dB
	0.6 dB
	0.6 dB
	0.6dB
	0.8 dB
	1.3 dB
	3.5dB



[bookmark: OLE_LINK29]Proposal: Considering the MSD values for 1Tx and 2Tx for band n3 in Table 1 and Table 2 on top of the values captured in the table in the WF.
3	Conclusion
In this paper, we give some evaluations on  MSD requirements for PC2 FDD band n3, including 1Tx and 2Tx RF architectures.
Proposal: Considering the MSD values for band n3 of 1Tx and 2Tx in Table 1 and Table 2 on top of the values captured in the table in the WF.
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