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1 Introduction
The WID for NR DC was updated in RAN #85 meeting. This contribution provides a TP for TR 37.716-21-21 to finish the UE RF requirements for the band combination. 
2 Discussion
Based on co-existence study, own Rx impact of the 3rd band is shown as the followings.
-
2nd order IMD of DC_12A_n78A UL will fall into Rx of bands n7

-
4th order IMD of DC_12A_n7 UL will fall into Rx of bands n78

We use the triplexer-duplexer based RF front-end architecture to analyze the amount of IMD using the following component linearity assumptions:

Table 1 General linearity parameters

	Component
	IP2 (dBm)
	IP4 (dBm)

	Antenna switch
	112
	56

	Duplexer
	112
	55

	Triplexer
	113
	55

	PA forward mixing
	28
	30

	PA reverse mixing
	40
	30

	LNA
	5
	-6


Table 2 Attenuation and isolation

	Parameters
	Values (dB)

	Antenna isolation
	10

	PCB isolation PA-PA
	60

	Triplexer isolation
	15

	Tx duplexer rejection at Rx Band
	50


Based on these parameters we get the following MSD. 

	NR or E-UTRA 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_12A_n7-n78A
	12
	705
	5
	25
	735
	N/A
	N/A

	
	n7
	2555
	5
	25
	2675
	30.5
	IMD2

	
	n78
	3380
	10
	50
	3380
	N/A
	N/A

	DC_12A_n7-n78A
	12
	705
	5
	25
	735
	N/A
	N/A

	
	n7
	2530
	5
	25
	2650
	N/A
	N/A

	
	n78
	3650
	10
	50
	3650
	9.5
	IMD4
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6.x
DC_12_n7-n78
6.x.1
Operating bands for DC
Table 6.x.1-1: DC band combination of one LTE band + NR 2DL/1UL

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_12_n7-n78
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	
	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


6.x.2
Channel bandwidths per operating band for DC
Table 6.x.2-1: Supported bandwidths per DC band combination of one LTE band + NR 2DL/1UL 
	E-UTRA and NR DC Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	40
	50
	60
	80
	90
	100
	Max

BW

[MHz]

	DC_12A_n7A-n78A
	DC_12A_n7A
DC_12A_n78A
	12
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	140

	
	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n78
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	120
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.x.3
Co-existence studies
Table 6.x.3-1 and Table 6.x.3-2 list 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.

Table 6.x.3-1: Band 12 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	699
	716
	3300
	3800

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

	2nd harmonics frequency limits (MHz)
	1398
	1432
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	2097
	2148
	9900
	11400

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

	4th harmonics frequency limits (MHz)
	2796
	2864
	13200
	15200

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

	5th harmonics frequency limits (MHz)
	3495
	3580
	16500
	19000

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	2584
	3101
	3999
	4516

	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)
	2402
	1868
	5884
	6901

	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)
	4698
	5232
	7299
	8316

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

	IMD frequency limits (MHz)
	1703
	1152
	9184
	10701

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

	IMD frequency limits (MHz)
	5397
	5948
	10599
	12099

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

	IMD frequency limits (MHz)
	5168
	6202
	7998
	9032

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

	IMD frequency limits (MHz)
	1004
	436
	12484
	14501

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

	IMD frequency limits (MHz)
	6096
	6664
	13899
	15916

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

	IMD frequency limits (MHz)
	5503
	4452
	8468
	10002

	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)
	11298
	12832
	8697
	9748


Table 6.x.3-2: Band 12 and Band n7 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	699
	716
	2500
	2570

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

	2nd harmonics frequency limits (MHz)
	1398
	1432
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2097
	2148
	7500
	7710

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

	4th harmonics frequency limits (MHz)
	2796
	2864
	10000
	10280

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

	5th harmonics frequency limits (MHz)
	3495
	3580
	12500
	12850

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	1784
	1871
	3199
	3286

	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)
	1172
	1068
	4284
	4441

	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)
	3898
	4002
	5699
	5856

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

	IMD frequency limits (MHz)
	473
	352
	6784
	7011

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

	IMD frequency limits (MHz)
	4597
	4718
	8199
	8409

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

	IMD frequency limits (MHz)
	3568
	3742
	6398
	6572

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

	IMD frequency limits (MHz)
	226
	364
	9284
	9581

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

	IMD frequency limits (MHz)
	5296
	5434
	10699
	10996

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

	IMD frequency limits (MHz)
	3043
	2852
	6068
	6312

	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)
	8898
	9142
	7097
	7288


Based on Table 6.x.3-1 and Table 6.x.3-2, there is a MSD issue for the following cases.
-
2nd order IMD of DC_12A_n78A UL will fall into Rx of bands n7

-
4th order IMD of DC_12A_n7 UL will fall into Rx of bands n78

6.x.4
∆TIB and ∆RIB values

For DC_12_n7-n78, the (TIB,c and (RIB values are given in the tables below.
Table 6.x.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_12_n7-n78
	12
	0.5

	
	n7
	0.5

	
	n78
	0.8


Table 6.x.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_12_n7-n78
	12
	0.2

	
	n7
	0.5

	
	n78
	0.5


6.x.5
MSD
The following MSD values are proposed for DC_12A_n7A-n78A.
Table 6.x.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA 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_12A_n7A-n78A
	12
	705
	5
	25
	735
	N/A
	N/A

	
	n7
	2555
	5
	25
	2675
	30.5
	IMD2

	
	n78
	3380
	10
	50
	3380
	N/A
	N/A

	DC_12A_n7A-n78A
	12
	705
	5
	25
	735
	N/A
	N/A

	
	n7
	2530
	5
	25
	2650
	N/A
	N/A

	
	n78
	3650
	10
	50
	3650
	9.5
	IMD4


<End of TP >
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