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1. Introduction

In RAN#77 meeting, the revised NR WID was approved [1], in which the latest LTE-NR DC combinations were attached. In this contribution, a text proposal is provided for DC_n50A-n78A in TR 37.863-01-01.
2. Text proposal
----- < Unchanged sections omitted > -----

X
DC_n50A-n78A
X.1
Operating bands for DC

Table X.1-1: DC band combination of two NR bands
	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_n50A-n78A
	n50
	1432 MHz
	–
	1517 MHz
	1432 MHz
	–
	1517 MHz
	TDD

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


X.2
Channel bandwidths per operating band for DC

[Text will be added.]

X.3
Co-existence studies
Table 6.X.3-1 lists Band n50 + Band n78 2UL DC 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 n50 and Band n78 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1432
	1517
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	2864
	3034
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	4296
	4551
	9900
	11400

	UL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	1432
	1517
	3300
	3800

	DL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	1432
	1517
	1995
	2020

	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)
	1783
	2368
	4732
	5317

	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)
	266
	936
	5083
	6168

	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)
	6164
	6834
	8032
	9117

	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)

	 
	932
	2017
	3215
	3885

	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)
	1332
	1617
	3240
	3860

	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)
	496
	1251
	8383
	9968

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

	IMD frequency limits (MHz)
	3566
	4736
	 
	 

	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)
	7596
	8351
	11332
	12917

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

	IMD frequency limits (MHz)
	9464
	10634
	 
	 

	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)
	11683
	13768
	1928
	2768

	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)
	6866
	8536
	2049
	3304

	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)
	14632
	16717
	9028
	9868

	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)
	12764
	14434
	10896
	12151


Based on Table X.3-1

2rd order harmonic or IMD may fall into Rx frequencies of NR band 1, 2, 3, 4, 9, 10, 23, 25, 30, 33, 34, 35, 36, 37, 39, 40, 46, 65, 66, 70, 79.

3rd order harmonic or IMD may fall into Rx frequencies of band 2, 3, 5, 6, 8, 9, 12, 13, 14, 17, 18, 19, 20, 22, 24, 25, 26, 27, 28, 29, 31, 33, 34, 35, 36, 37, 39,  43, 44, 45, 67, 68, 70, 71, 72,  .

4th order IMD may fall into Rx frequencies of bands 5, 6, 12, 13, 14, 17, 18, 19, 20, 22, 26, 27, 28, 29, 42, 43, 44, 67, 68, 71, n77, n78, n79
5th order IMD may fall into Rx frequencies of bands 1, 4, 7, 10, 23, 25, 30, 34, 36, 37, 38, 40, 41, n77, n78
It should be noted that IMD will not be an issue for band n50 and n78 (no self-interference for the TDD band) even through the IMD products may fall into the concerning band.

When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 4th order falls into one of these receiving bands.

Table X.3-2: 2UL Band n50 +Band n78 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD 3, 4

	Galileo
	1559
	-
	1591
	Yes
	
	IMD 3, 4

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD 3, 4

	GPS
	1563
	-
	1587
	Yes
	
	IMD 3, 4

	ISM band

 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD 5

	
	2400
	-
	2494
	Yes
	Asia
	IMD 5

	ISM band

 (5GHz)
	5150
	-
	5925
	Yes
	US
	Harmonic2,  IMD 3, 4

	
	5150
	-
	5350
	Yes
	Europe
	IMD 3, 4

	
	5470
	-
	5725
	Yes
	
	IMD 3, 4

	
	5150
	-
	5825
	Yes
	Asia
	Harmonic3,  IMD 3, 4


Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration.
Table X.3-3: Protected bands for the dual connectivity configuration

	E-UTRA DC Configuration
	Spurious emission 

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

	DC_n50A-n78A
	TBD
	FDL_low
	-
	FDL_high
	TBD
	TBD
	

	NOTE 1:



X.4
∆TIB and ∆RIB values

For DC_n50A-n78A, the ΔTIB,c and ΔRIB values are given in the tables below.

Table X.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_n50A-n78A
	n50
	0.5

	
	n78
	TBD


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

	DC_n50A-n78A
	n50
	0

	
	n78
	TBD


----- < End of changes >-----
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