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1 Introduction
The WID for NR DC was updated in RAN #86 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.
-
5th order IMD of DC_2A_n7 UL will fall into Rx of bands n78

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

Table 2-3 General linearity parameters

	Component
	IP5 (dBm)

	Antenna switch
	53

	Diplexer
	53

	Quadplexer
	53

	PA forward mixing
	28

	PA reverse mixing
	30

	LNA
	-10


Table 2-4 Attenuation and isolation

	Parameters
	Values (dB)

	Antenna isolation
	10

	PCB isolation PA-PA
	60

	Diplexer isolation
	15

	Tx duplexer rejection at Rx Band
	50


Based on these parameters we get the following MSD. 

	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	MSD (dB)

	DC_2A_n7A-n78A
	2
	IMD5
	|2*fB2 -3*fn7|
	1900
	5
	25
	1980
	N/A

	
	n7
	
	
	2525
	5
	25
	2645
	N/A

	
	n78
	
	
	3775
	10
	50
	3775
	4.5


In R4-2001130 it is proposed 3.9 dB MSD for the combination. The average value 4.2 dB is adopted in the TP.
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6.x
DC_2_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_2_n7-n78
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 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_2A_n7A-n78A
	DC_2A_n7A
DC_2A_n78A
	2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	160

	
	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	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
Based on Table 5.3-1 in TR 37.716-21-21 [2], there is a MSD issue for the following cases.
-
5th order IMD of DC_2A_n7 UL will fall into Rx of bands n78

6.x.4
∆TIB and ∆RIB values

For DC_2_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_2_n7-n78
	2
	0.6

	
	n7
	0.5

	
	n78
	0.8


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

	DC_2_n7-n78
	2
	0.2

	
	n7
	0.5

	
	n78
	0.5


6.x.5
MSD
Based on Table 5.3-1 in TR 37.716-21-21 [2], there is IMD5 products produced by Band 2 and n7 that impact the reference sensitivity of NR band n78. 
The required MSD levels from interested companies are provided in Table 6.x.5-1. Based on the MSD levels, RAN4 will specify the MSD exception requirements as shown in the following Table 6.x.5-2.
Table 6.x.5-1: Proposed MSD levels from interested companies for EN-DC_2A_n7A-n78A
	DC bands
	UL DC
	IMD
	HW (R4-200846)
	LG (R4-2001130)
	MSD (dB)

	DC_2A_n7A-n78A
	2
	IMD5
	|2*fB2 -3*fn7|
	4.5
	3.9
	4.2

	
	n7
	
	
	
	
	

	
	n78
	
	
	
	
	



Table 6.x.5-2: MSD exception for Scell due to dual uplink operation for EN-DC_2A_n7A-n78A
	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	MSD (dB)

	DC_2A_n7A-n78A
	2
	IMD5
	|2*fB2 -3*fn7|
	1900
	5
	25
	1980
	N/A

	
	n7
	
	
	2525
	5
	25
	2645
	N/A

	
	n78
	
	
	3775
	10
	50
	3775
	4.2
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