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Introduction
The WID for NR DC was updated in RAN #87 meeting. This contribution provides a TP for DC_1_n71 for TR 37.716-11-11. 
Discussion
[bookmark: OLE_LINK20][bookmark: OLE_LINK30]This inter-band ENDC combination is subjected to the 3rd order IM issues. We use main/diversity antenna topology as RF front-end architecture in our analysis, as shown in figure 1. The component linearity assumptions are listed in table 1, and the component attenuation and isolation values are listed in table 2.
Table 1 General linearity parameters
	Component
	IP3(dBm)

	Antenna switch
	68

	Diplexer
	86

	Duplexer
	74

	PA forward mixing
	30

	PA reverse mixing
	28

	LNA
	-6




Figure 1 main/diversity antenna topology
Table 2 Attenuation and isolation values
	Attenuation and Isolation Parameter
	Value (dB)
	Comment

	Antenna ISO
	10
	Main antenna to diversity antenna

	PA gain
	25
	

	PCB isolation Paout-Pain
	70
	PCB isolation (PA forward mixing)

	n1 Tx attenuation at Band 71 Tx
	40
	

	B1 Tx attenuation at B71 RX
	35
	



Table 3 and Table 4 summarize the MSD analysis results for DC_1_n71 with UL band 1 and n71.

Table 3 MSD calculation for victim Rx of band 20
	Component
	IMD3(dBm)

	
	Main_@Antenna
	Div_@Antenna

	n71 PA Forward mixing interference
	-137.3
	

	B1 PA Forward mixing interference
	-176.7
	

	n71 PA Reserve mixing interference
	-148.3
	

	B1 PA Reserve mixing interference
	-132.7
	

	n71 Duplexer 
	-134
	

	n71 LNA via filters
	-71
	

	n71 LNA via PCB coupling
	-110.3
	

	Diplexer (L-H)
	-111
	-142.5

	Antenna switch
	-84
	-106

	interference From main path
	
	-80.8

	Total
	-70.8
	-80.8



[bookmark: OLE_LINK28]Table 4 MSD requirements for DC_1_n71 with UL band 1 and n71
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_1A_n71A
DC_1A_n71B
	1
	1958
	5
	25
	2148
	N/A
	N/A

	
	n71
	668
	5
	25
	622
	15.1
	IMD3
|2*fn71-fB1|
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[bookmark: _Toc494295562][bookmark: _Toc495923662][bookmark: _Toc500344915][bookmark: _Toc507677788][bookmark: _Toc512349566]6.1.x.1	Configuration for DC
Table 6.1.x.1-1:  Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC configuration
	Uplink EN-DC configuration (NOTE 1)
	Single UL allowed

	DC_1A_n71A
DC_1A_n71B
	DC_1A_n71A
	No



[bookmark: _Toc520808396]6.1.x.2	Maximum output power for DC
Table 6.1.x.2-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_1A_n71A
	23
	+2/-3



[bookmark: _Toc520808397]6.1.x.3	Spurious emission band UE co-existence for DC
Table 6.1.x.3-1: Spurious emissions for inter-band EN-DC of 1 LTE band + 1 NR band
	E-UTRA and NR DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_1_n71
	E-UTRA Band 1, 5, 26, 
	FDL_low
	-
	FDL_high
	-50
	1
	 

	
	E-UTRA Band 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 71
	FDL_low
	-
	FDL_high
	-50
	1
	5

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x 180 kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 5:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.




[bookmark: _Toc494295563][bookmark: _Toc495923663][bookmark: _Toc500344916][bookmark: _Toc507677789][bookmark: _Toc512349567]6.1.x.4	MSD analysis for DC
For 2UL/2DL 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 6.1.x.4-1.
Table 6.1.x.4-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	663
	698

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1326
	1396

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	1989
	2094

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

	4th harmonics frequency limits (MHz)
	7680
	7920
	2652
	2792

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

	5th harmonics frequency limits (MHz)
	9600
	9900
	3315
	3490

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

	IMD frequency limits (MHz)
	1317
	1222
	2583
	2678

	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)
	3142
	3297
	654
	524

	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)
	4503
	4658
	3246
	3376

	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)
	5062
	5277
	9
	174

	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)
	6423
	6638
	3909
	4074

	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)
	2444
	2634
	5166
	5356

	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)
	872
	672
	7257
	6982

	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)
	1746
	1971
	4614
	4364

	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)
	4572
	4772
	8343
	8618

	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)
	5829
	6054
	7086
	7336



[bookmark: OLE_LINK46]IMD3 may fall into Rx of band n71 for DC_1_n71.
The 3th receiver harmonic mixing interference may fall into Rx of band n71.
[bookmark: _Toc494295564][bookmark: _Toc495923664][bookmark: _Toc500344917][bookmark: _Toc507677790][bookmark: _Toc512349568]6.1.x.5	∆TIB and ∆RIB values
For DC_1_n71, The TIB,c and RIB,c values are given in the tables below.
Table 6.1.x.5-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_1_n71
	1
	0.3

	
	n71
	0.3

	.




Table 6.1.x.5-2: ΔRIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_1_n71
	1
	0

	
	n71
	0

	 



6.1.x.6	self-interference analysis
The exception due to 3th receiver harmonic mixing is similar to DC_2_n71. The MSD for DC_1_n71 is shown below.
Table 6.1.x.6-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for EN-DC in NR FR1
	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)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	1
	n714
	26.8
	23.6
	21.2
	15.6
	
	
	
	
	
	
	

	

NOTE 4: The requirements should be verified for DL EARFCN or NR ARFCN of the victim (lower) band (superscript LB) such that   with   the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz. 



Table 6.1.x.6-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band
(kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	1
	n71
	15
	25
	50
	75
	100
	
	
	
	
	
	
	



Based on the discussion, the MSD exception due to IMD3 with UL DC_1A_n71A is shown below.
[bookmark: _Hlk4056379]Table 6.1.x.6-3: MSD test points for PCell due to dual uplink operation for EN-DC in NR FR1 (two bands)
	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	[bookmark: OLE_LINK38]DC_1A_n71A
DC_1A_n71B
	1
	1958
	5
	25
	2148
	N/A
	N/A

	
	n71
	668
	5
	25
	622
	15.1
	IMD3



<End of TP >

3GPP
image2.wmf
/0.30.1

LBHB

DLUL

ff

êú

=

ëû


oleObject1.bin

image3.wmf
LB

DL

f


oleObject2.bin

image4.png




image5.png




image1.png
N

Diplexer
Antenna Antenna
switch switch
n71 DPX

ni

\k

Diplexer





