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1. Introduction

The basket WI for Rel16 EN-DC of LTE CA for up to 4 bands DL with 1 band UL + NR CA for 2 bands DL with 1 band UL was approved during RAN#80[1]. The new basket approach is based on the number of different operating bands so that the LTE-NR DC combination of Band 3, Band n1, Band n78 with 2DL/1UL for NR CA is introduced in this WI. In this contribution, we provide the text proposal to TR 36.716-21-21 to capture operating bands, channel bandwidth, UE co-existence studies, delta Tib and Rib and MSD values for DC_3A_n1A-n78A. Note that the MSD values are derived from existing related combinations.
2. References
[1]
RP-180777, “New WID on EN-DC of LTE CA for up to 4 bands DL with 1 band UL + NR CA for 2 bands DL with 1 band UL”, LG Electronics

3. Text proposal to 37.716-21-21
6
EN-DC band combinations of LTE 1 band DL/1UL + NR 2 bands DL/1UL: Specific Band Combination Part
6.x
DC_3A_n1A-n78A

6.x.1
Operating bands for DC
Table 6.x.1-1: LTE 1 band DL/1UL + NR 2 bands DL/1UL DC operating bands

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

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_3A_n1A-n78A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 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 LTE 1DL/1UL + NR 2DL/1UL
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_3A_n1A-n78A
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	140

	
	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.x.3
Co-existence studies
The 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products for the UE coexistence analysis of DC_3A_n1A-n78A with dual uplink on DC_3A_n1A and DC_3A_n78A were calculated and listed in Table 6.x.3-1 and 6.x.3-2 respectively.
Table 6.x.3-1: Harmonic and IMD analysis for DC_3_n1-n78 with UL on DC_3_n1
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	5760
	5940

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

	IMD frequency limits (MHz)
	135
	270
	3630
	3765

	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)
	1440
	1650
	2055
	2250

	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)
	5340
	5550
	5550
	5745

	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)
	3150
	3435
	3975
	4230

	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)
	7050
	7335
	7470
	7725

	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)
	540
	270
	7260
	7530

	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)
	6210
	5895
	5220
	4860

	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)
	9390
	9705
	8760
	9120

	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)
	2520
	2190
	1515
	1170

	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)
	9180
	9510
	8970
	9315


Table 6.x.3-2: Harmonic and IMD analysis for DC_3_n1-n78 with UL on DC_3_n78
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	9900
	11400

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

	IMD frequency limits (MHz)
	1515
	2090
	5010
	5585

	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)
	380
	270
	4815
	5890

	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)
	6720
	7370
	8310
	9385

	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)
	1330
	2055
	8115
	9690

	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)
	8430
	9155
	11610
	13185

	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)
	4180
	3030
	10020
	11170

	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)
	13490
	11415
	3840
	3040

	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)
	14910
	16985
	10140
	10940

	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)
	7980
	6330
	1245
	2470

	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)
	13320
	14970
	11730
	12955


The coexistence studies of Band 3 + Band n1 and Band 3 + Band n78 will be captured in the constituent fallback modes. The summary of self-interference issues for the 3rd own receive band are listed below.

Based on Table 6.x.3-1 and Table 6.x.3-2:
-
2nd and 4th order IMD generated by dual uplink of Band 3 + Band n1 may also fall into own Rx of band n78
-
5th order IMD generated by dual uplink of Band 3 + Band n78 may also fall into own Rx of band n1
6.x.4
∆TIB and ∆RIB values
For DC_3A_n1A-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_3A_n1A-n78A
	3
	0.6

	
	n1
	0.6

	
	n78
	0.8

	NOTE 1:
HTF is assumed for Band 3 and Band n1.


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

	DC_3A_n1A-n78A
	3
	0.2

	
	n1
	0.2

	
	n78
	0.5

	NOTE 1:
HTF is assumed for Band 3 and Band n1.


6.x.5
MSD
Table 6.x.5-1 lists the MSD required for the dual connectivity configuration.
Table 6.x.5-1: MSD for the DC configuration
	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_3A_n1A-n78A
	3
	1750
	5
	25
	1845
	N/A
	FDD
	N/A

	
	n1
	1950
	5
	25
	2140
	N/A
	
	N/A

	
	n78
	3700
	10
	52
	3700
	28.4
	TDD
	IMD2

	DC_3A_n1A-n78A
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n1
	1950
	5
	25
	2140
	N/A
	
	N/A

	
	n78
	3360
	10
	52
	3360
	11.2
	FDD
	IMD4

	DC_3A_n1A-n78A
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n1
	1940
	5
	25
	2130
	3.5
	
	IMD5

	
	n78
	3720
	10
	52
	3720
	N/A
	TDD
	N/A


<End of proposal>
3GPP


