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1. Introduction
This contribution discusses the MSD requirement for 3DL/2UL DC combinations DC_1A-8A_n7A. A text proposal for TR 37.717-21-11 is provided to include DC_1A-8A_n7A.There are two uplink configurations,among them DC_1A-8A_n7A with UL DC_8A_n7A  can reuse the DC_1A-7A_n8A with UL DC_8A_n7A  which is completed in 38.101-3.This paper focuses on the DC_1A-8A_n7A with uplink configuration of DC_1A_n7A. 
2.Discussion
For the 3DL/2UL MSD analysis, the cases that harmonic issue and IMD interference fall into the own Rx frequency of interfering band have been discussed and specified in the constituent fallback mode, thus we mainly focus on the cases that the IMD falls in the 3rd band Rx frequency. The details for DC combination have self-desense problems into the own 3rd Rx frequency band are listed as below:

3DL_DC_1A-8A_n7A with 2UL_1A_n7A   |2*fn7-3*fB1|   5th IMD into B8
Considering the minimum bandwidth is 5MHz, there is  only one combination that  can hit B8,that is 3*1977.5-2*2502.5=927.5MHz.
We use the Triplexer based RF front-end architecture to analyze the amount of IMD using the following component linearity assumptions:
Table 2 General linearity parameters
	Component
	IP5 (dBm)

	Antenna switch
	53

	Diplexer
	53

	Triplexer
	53

	PA forward mixing
	28

	PA reverse mixing
	30

	LNA
	-10



Table 2 Attenuation and isolation
	Parameters
	Values (dB)

	Antenna isolation
	10

	PCB isolation PA-PA
	60

	Diplexer isolation
	15

	Tx duplexer rejection at Rx Band
	50

	LNA (in) to PA (out)  (L-H/H-L cross-band)
	60

	PA (out) to PA (out) (quadplexer)
	50



Based on these parameters we get the following MSD. 
 

	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_1A-8A_n7A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	8
	900
	5
	25
	945
	5
	FDD
	IMD5，|2*fn7-3*fB1|

	
	n7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A



3.Conclusion
This contribution discussed the MSD requirements for 3DL/2UL DC combinations including DC_1A-8A_n7A.
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5.X.1	Configurations for DC
Table 5.239.1-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_1A-8A_n7A
	DC_8A_n7A 
DC_1A_n7A



5.X.2	Co-existence studies

For 2UL/3DL(DC_1A-8A_n7A  with UL DC_1A_n7A) UE coexistence study 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.239.2-1.
Table 5.239.2-1: Harmonic and IMD analysis for DC_1A_n7A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7680
	7920
	10000
	10280

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9600
	9900
	12500
	12850

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



As we can see from the above table，for 3DL_DC_1A-8A_n7A with 2UL_1A_n7A，Two-tone 5th order IMD products |2*fy -3*fx |may fall into DL reception frequency of Band 8.
5.X.3	∆TIB and ∆RIB values
The requirements of ∆TIB values in Table 6.2.5-3: ΔTIB,c (three bands)  “CA_1-7-8 , CA_1-7-7-8”from TS36.101 [2] can be applied for DC_1-8_n7.
[bookmark: _GoBack]The requirements of ∆RIB values in Table 7.3.1-1B: ΔRIB,c (three bands) “CA_1-7-8 , CA_1-7-7-8” from TS36.101 [2] can be applied for DC_1-8_n7.
Table 5.X.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_1-8_n7
	1
	0.5

	
	8
	0.6

	
	n7
	0.6



Table 5.X.3-2: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_1-8_n7
	1
	0

	
	8
	0.2

	
	n7
	0



5.X.4	Reference sensitivity exceptions
Table 5.239.4-1 shows the required MSD levels for the DC configuration. The required MSD values are derived from DC_1A-8A_n7A.
Table 5.239.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	E-UTRA and NR Band / Channel bandwidth / NRB / MSD

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

	DC_1A-8A_n7A
	1
	1977.5
	5
	25
	2167.5
	N/A
	N/A

	
	7
	2502.5
	5
	25
	2622.5
	N/A
	N/A

	
	8
	882.5
	5
	25
	927.5
	5.0
	IMD5
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