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1. Introduction

This contribution provides a text proposal for inter-band DC_20A-n50A. It presents the text proposal ∆TIB, ∆RIB values and REFSENS requirements per operating band of DC_20A-n50A. It is proposed to adopt this TP in TR 37.716-11-11.

2. Text proposal
< Start of change>
6.1.x
DC_20_n50
6.1.x.1
Operating bands for DC

Table 6.1.x.1-1: DC band combination of 1 LTE band + 1 NR band

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

	DC_20_n50
	20
	n50
	Yes


6.1.x.2
Configuration for DC

Table 6.1.x.2-1:  Inter-band EN-DC configurations of 1 LTE band + 1 NR band
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_20A_n50A
	DC_20A_n50A
	20A
	n50A


6.1.x.3
Maximum output power for DC
Table 6.1.x.3-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_20A_n50A
	23
	+2/-3


6.1.x.4
Spurious emission band UE co-existence for DC

Table 6.1.x.4-1: 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_20A_n50A 
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 22, 26 , 28, 31, 32, 33, 34, 39, 40, 41, 43, 48, 65, 66, 67, 68, 72, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1400
	-
	1427
	-42
	27
	

	
	E-UTRA Band 38, 42, 52, 69
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	

	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 NR 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 (2MHz + N x LCRB x 180kHz), 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.


6.1.x.5
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.5-1
Table 6.1.x.5-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	832
	862
	1432
	1517

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

	2nd harmonics frequency limits (MHz) 
	1664
	1724
	2864
	3034

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

	3rd harmonics frequency limits (MHz)
	2496
	2586
	4296
	4551

	UL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	832
	862
	1432
	1517

	DL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	791
	821
	1432
	1517

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

	IMD frequency limits (MHz)
	570
	685
	2264
	2379

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

	IMD frequency limits (MHz)
	147
	292
	2002
	2202

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

	IMD frequency limits (MHz)
	3096
	3241
	3696
	3896

	3rd order IMD products
	(fx_low – fy_high + fy_low)
	(fx_high + fy_high – fy_low)
	(fy_low – fx_high + fx_low)
	(fy_high + fx_high – fx_low)

	 
	747
	947
	1402
	1547

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	752
	942
	1412
	1537

	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)
	979
	1154
	3434
	3719

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

	IMD frequency limits (MHz)
	1140
	1370
	 
	 

	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)
	3928
	4103
	5128
	5413

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

	IMD frequency limits (MHz)
	4528
	4758
	 
	 

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

	IMD frequency limits (MHz)
	4866
	5236
	1811
	2016

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

	IMD frequency limits (MHz)
	2572
	2887
	278
	538

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

	IMD frequency limits (MHz)
	6560
	6930
	4760
	4965

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

	IMD frequency limits (MHz)
	5960
	6275
	5360
	5620


Based on the table 6.1.x.5-1; 
- The 2nd, 3rd, 4th and 5th order harmonic and 2nd, 3rd, 4th and 5th IMD products may also fall into Rx frequencies of band 20/n20 and 50/n50 (and some other bands 1/n1, 2/n2, 3/n3, 4, 5/n5, 6, 7/n7, 8/n8, 9, 10, 11, 13, 14, 18, 19, 21, 22, 23, 24, 25/n25, 26, 27, 28/n28, 30, 31, 32, 33, 34/n34, 35, 36, 37, 38/n38, 39/n39, 40/n40, 41/n41, 42, 43, 44, 45, 46, 51/n51, 65/n65, 66/n66, 67, 68, 69, 70/n70, 71/n71, 72, 74/n74, 75/n75, 76/n76, n77, n78, n79).
Tables below list the MSD required for the dual connectivity configuration due to IMD 3, 4 and 5.

Table 6.1.x.5-2: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (two bands)

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_20_n50
	20
	832
	5
	25
	862
	[23]
	FDD
	IMD 3, 4
	Yes

	
	n50
	1432
	5
	25
	1517
	[23]
	TDD
	IMD 3, 4, 5
	Yes


6.1.x.6
∆TIB and ∆RIB values
For DC_20_n50, the (TIB,c and (RIB,c values are given in the tables below.

Table 6.1.x.6-1: ΔTIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_20_n50
	20
	0.3

	
	n50
	0.4


Table 6.1.x.6-2: ΔRIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_20_n50
	20
	0

	
	n50
	0


< End of change>
3. Conclusion
This paper discussed the required MSDs for DC_20A-n50A. It is proposed to approve the text proposal.
4. References
8
1

