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Introduction
This contribution provides a text proposal on ENDC band combination of LTE band 5+ LTE band 66+ NR Band n78 for TR37.716-21-11[1], where two combinations of DC_5A-66A_n78A and DC_5A-66A_n78(2A) are included.

For Delta values,  the similar approach as LTE are specified that the largest value is chosen for one band among all fall back modes, where the  ΔTIB,c and  ΔRIB,c for the fall back modes are listed in table 1.

Table 1 ΔTIB,c /ΔRIB,c values
	Band
	ΔTIB,c /ΔRIB,c for the fall back modes
	ΔTIB,c /ΔRIB,c for  

DC_5A-66A_n78

	
	DC_5A-n78A
	DC_66A-n78A
	

	5
	0.6/0.2
	
	0.6/0.2

	66
	
	0.6/0.2
	0.6/0.2

	n78
	0.8/0.5
	0.8/0.5
	0.8/0.5


Hence, it is proposed to adopt the ΔTIB,c /ΔRIB,c values in the last column in table 1 for DC_5A-66A_n78.

For MSD analysis, in general understanding, the MSD requirements due to the IMD issue was dominated by the PA forward mixing interference. There are two paths by which two bands transmit IMD product can fall into the third band receiver. One is through the conductive path which includes the duplexer and triplexer isolation, and another is through the PCB coupling path by which the PCB isolation shall be considered during the calculation.

The component linearity assumptions and the component attenuation and isolation values for MSD analysis are listed in table 2 and table 3, respectively.

Table 2 General linearity parameters

	Component
	IP3(dBm)

	Antenna switch
	68

	Diplexer
	86

	Duplexer
	74

	PA forward mixing
	32

	PA reverse mixing
	30


Table 3 Attenuation and isolation values

	Parameter
	Value
	Unit

	Antenna isolation between Primary and Diversity
	10
	dB

	Conductive isolation from B66 to B5
	55
	dB

	PCB isolation from n5 PA output to B66 TX PA input
	60
	dB

	PCB isolation from TX to RX
	65
	dB

	Primary RX front-end and path loss
	4.5
	dB

	Diversity RX front-end and path loss
	4
	dB


In addition, by considering the distribution of the IMD3 product, CF=3dB is considered in the case of the DL Fc of band 66 is proposed to 2142MHz, which is the center of the IMD_total of 2132MHz~2152MHz.
Table 4 summarizes the MSD analysis results for IMD3 case for the DC_5A-66A_n78A.

Table 4. MSD analysis for IMD3

	Parameter
	Primary
	Diversity

	B5 PA Forward mixing through conduct path at B66 PRX referred to antenna (dBm)
	-78
	N/A

	Bn78 PA Forward mixing through conduct path at B66 PRX referred to antenna (dBm)
	-119
	N/A

	B5 PA Forward mixing through conduct path at B66 DRX referred to antenna (dBm)
	N/A
	-88

	Bn78 PA Forward mixing through conduct path at B66 PRX referred to antenna (dBm)
	N/A
	-129

	B5 PA Forward mixing through PCB isolation path at B66 PRX referred to antenna (dBm)
	-84
	N/A

	Bn78 PA Forward mixing through PCB isolation path at B66 PRX referred to antenna (dBm)
	-114
	N/A

	B5 PA Forward mixing through PCB isolation path at B66 DRX referred to antenna (dBm)
	N/A
	-84

	Bn78 PA Forward mixing through PCB isolation path at B66 PRX referred to antenna (dBm)
	N/A
	-114

	Total interference power referred to antenna (with CF)
(Victim B66)  (dBm)
	-80
	-85.5

	MSD after uncorrelated MRC (RX CBW of 5MHz) (dB)
	13.2
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5.1.x
DC_5-66_n78
5.1.x.1
Operating bands for DC

Table 5.1.x.1-1: Band combinations EN-DC (three bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_5-66_n78
	CA_5-66
	n78
	NO


5.1.x.2
Configurations for DC

Table 5.1.x.2-1: Inter-band EN-DC configurations (three bands)

	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_5A-66A_n78A

DC_5A-66A_n78(2A)
	DC_5A_n78A

DC_66A_n78A
	CA_5A-66A
	n78


5.1.x.3
Co-existence studies

The co-existence studies of band 66 + band n78 are listed in table 5.1.x.3-1.
Table 5.1.x.3-1 Band 66 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency
	1710
	1780
	3300
	3800

	2nd order harmonics frequency range (MHz)
	 2*fx_low
	2*fx_high
	2*fy_low
	2*fy_high

	2nd order harmonics frequency range (MHz)
	3420
	3560
	6600
	7600

	2nd order harmonics frequency range (MHz)
	3*fx_low
	3*fx_high
	3*fy_low
	3*fy_high

	3rd order harmonics frequency range (MHz)
	5130
	5340
	9900
	11400

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

	IMD frequency limits (MHz)
	1520
	2090
	5010
	5580

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

	IMD frequency limits (MHz)
	380
	260
	4820
	5890

	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)
	6720
	7360
	8310
	9380

	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)
	4180
	3040
	10020
	11160

	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)
	1330
	2040
	8120
	9690

	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)
	8430
	9140
	11610
	13180

	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)
	13490
	11420
	3820
	3040

	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)
	14910
	16980
	10140
	10920

	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)
	7980
	6340
	1260
	2470

	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)
	13320
	14960
	11730
	12940


According to table 5.1.x.3-1,  no additional harmonic and IMD product of band 66 + band n78 will fall into band 5 Rx(869MHz~894MHz).
The co-existence studies of band 5 + band n78 have been captured in TR 37.863-01-01 in Rel-15, where:

-
the IMD3 of the frequency range from 1602MHz~2152MHz will fall into band 66 Rx (2110MHz~2200MHz).
5.1.x.4
∆TIB and ∆RIB values

For DC_5-66_n78, the (TIB,c and (RIB,c values are given in the tables below.
Table 5.1.x.4-1: ΔTIB,c
	Inter-band EN-DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_5-66_n78
	5
	0.6

	
	66
	0.6

	
	n78
	0.8


Table 5.1.x.4-2: ΔRIB,c
	Inter-band EN-DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_5-66_n78
	5
	0.2

	
	66
	0.2

	
	n78
	0.5


5.1.x.5
REFSENS requirements

According the co-existing studies, it shall need to specify additional MSD requirement caused by IMD3 for this UL DC configuration. The requirement is proposed in the table 5.1.x.5-1.

Table 5.1.x.5-1 MSD requirements for DC_5A-66A_n78A
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL

LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_5A-66A_n78A

DC_5A-66A_n78(2A)
	5
	826.5
	5
	25
	871.5
	N/A
	FDD
	N/A

	
	66
	1742
	5
	25
	2142
	 13.2
	FDD
	IMD3

	
	n78
	3795
	10
	50
	3795
	N/A
	TDD
	N/A


----- End of TP -----
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