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1
Introduction

In last meeting,  draft CR[1] for adding power class 2 output power requirement for DC_3A_n41A was discussed, some companies think the MSD shall be studied for PC2 DC_3A_n41A due to the band n41 maximun output power is increased up to 26dBm. 
In the contribution, we give the MSD analysis for PC2 DC_3A_n41A.
2
Discussion

Actually, there are two cases PC2 TDD-FDD ENDC combination, which are:

Table 1. power class definition for PC2 TDD-FDD ENDC

	Case number
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


For PC2 DC_3A_n41A, according to the co-existence studies, there are two following types MSD:

MSD caused by IMD4 which falls into its own Band 3 Rx 
MSD due to cross-band isolation
The reasons for revisiting the above MSD are mainly because the maximum output power for band n41 is increased up to 26dBm, and generally the MSD vaules are strongly related to the maximum output power.
MSD caused by IMD4 which fall into its own Band 3 Rx
To estimate the MSD caused by IMD4, some parameters are listed in table 1 and table2:

Table 1. General IP4 parameters
	Component
	IP4 (dBm)

	Ant. Switch
	56

	Diplexer
	55

	Duplexer
	55

	PA Forward
	32 

	PA Reversed
	33

	LNA
	-6


Table 2. Some RF parameters
	Antenna Isolation(main to diversity)
	10 dB

	B3 duplexer TX-RX isolation
	50 dB

	B3 duplexer TX rejection @ B41
	55 dB

	B3 duplexer RX rejection @ B41
	55 dB

	B41 filter attenuation @ B3 TX
	43 dB

	B41 filter attenuation @ B3 RX
	44 dB

	B3/B41 diplexer isolation
	15 dB

	PCB isolation(PA forward/reserved mixing) 
	60 dB

	PCB isolation(LNA (in) to PA (out))
	65 dB


The MSD test points (i.e. Fc) for PC2 DC_3A_n41A are the same with PC3 and also the same RF architecture as PC3 is adopted. The main dominations for MSD are diplexer, antenna switch, duplexer, filter and PA forwad mixing. With the above assumptions, the MSD values are calculated in table 3.

Table 3 MSD caused by IMD4
	
	MSD caused by IMD4 falling into band 3 Rx

	
	Primary path
	Diversity path

	Total IMD4 @Ant (dBm)
	-68.6
	-78.6

	Thermal noise (dBm)
	-94
	-94

	MSD for each path @Ant(dB)
	25.4
	15.5

	MSD after MRC (dB)
	18.1


MSD due to cross-band isolation
According to PC3 DC_3A_n41A, the MSD values due to cross-band isolation are defined for both band 3 and band n41. For PC2 DC_3A_n41A, since the output power for band 3 are keep unchanged. Hence the MSD values for victim band n41 are the same with PC3. While the output power for band n41 are increased up to 26dBm, the MSD values for victim band 3 need to be revisited. It shall be noted the MSD values for all the channel bandwidths supported in band 3 for PC3 DC_3A_n41A are keep the same. The same approach is proposed for PC2 DC_3A_n41A.

Some parameters are assumed in table 4.

Table 4. Some RF parameters assumption
	Band n41 Tx PA output power (dBm)
	30

	Band n41 Tx PA output power at B3 Rx band(dBm/Hz)
	-120

	Band n41 Tx Transceiver noise floor at PA output (dBm/Hz)
	-145

	PA to antenna and LNA to antenna IL
	4

	Band 3 Rx LO phase noise (dBc/Hz)
	-148

	Band 3 Rx IIP2 (dBm)
	50

	Band 3 Cross-band isolation (dB) at Band n41 Rx (Tx filter)
	43

	Band 3 Cross-band isolation (dB) at Band n41Tx  (Rx filter)
	55


With the above assumptions, the MSD vaules can be calculated in table 5.
	
	MSD for band n41 caused by cross band isolation

	
	Primary path
	Diversity path

	Total interference noise @Ant (dBm)
	-90.2
	-101.4

	Thermal noise (dBm)
	-94
	-94

	MSD for each path@Ant (dB)
	5.3
	0.7

	MSD after MRC (dB)
	2.4


The Uplink configuration for reference sensitivity exceptions due to cross band isolation for PC2 DC_3A_n41A are the same with PC3.
3
Conclusion
In this paper, we give the analysis on MSD for PC2 DC_3A_n41A, including IMD4 and close band isolation. 

The MSD caused by IMD4 is proposed:
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_3A_n41A
	3
	1740
	5
	25
	1835
	18.1
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	N/A


The MSD caused by cross-band isolation is proposed:
	
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	30 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	3
	n41
	
	0.7
	0.7
	0.7
	
	
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7

	n41
	3
	2.4
	2.4
	2.4
	2.4
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