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1	Introduction
This contribution is a TP for TR 37.716-11-11 to introduce the option for DC_1A_n258A and DC_1A_n258D.
DC band combination of LTE 1DL/1UL + one NR band: Specific Band Combination Part
	combo
	EN-DC configuration
	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes and intra contiguous/non-contiguous CA
(in DL and UL)

	1_n258
	DL_1A_n258A_UL_1A_n258A
	Rel-15
	Nokia
	hisashi.onozawa@nokia.com
	Huawei, Ericsson, Qualcomm
	new
	NONE

	1_n258
	DL_1A_n258D_UL_1A_n258D
	Rel-15
	Nokia
	hisashi.onozawa@nokia.com
	Huawei, Ericsson, Qualcomm
	new
	DL_1A_n258A_UL_1A_n258A (new)



*********************** Start of the TP ***************************************************
[bookmark: _Toc515473959][bookmark: _Toc512349552][bookmark: _Toc507677774][bookmark: _Toc500344901][bookmark: _Toc495923648][bookmark: _Toc494295548]6.x	DC_1A_n258A and DC_1A_n258D
[bookmark: _Toc494295549][bookmark: _Toc495923649][bookmark: _Toc500344902][bookmark: _Toc507677775][bookmark: _Toc512349553][bookmark: _Toc515473960]6.x.1	Operating bands for DC
Table 6.x.1-1: DC band combination of LTE 1DL/1UL + one NR band
	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_1A_n258A, 
DC_1A-n258D
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD



[bookmark: _Toc515473961][bookmark: _Toc512349554][bookmark: _Toc507677776][bookmark: _Toc500344903][bookmark: _Toc495923650][bookmark: _Toc494295550]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 + one NR band 
	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
	40
MHz
	50
MHz
	[60
MHz]
	80
MHz
	100 MHz
	200 MHz
	400 MHz
	Maximum aggregated bandwidth
[MHz]

	DC_1A_n258A
	1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	420

	
	n258
	60
	
	
	
	
	
	Yes
	
	
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	
	
	
	
	Yes
	Yes
	Yes
	

	DC_1A_n258D
	1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	420

	
	n258
	See CA_n258D BCS 0 in Table 5.5A.1 in TS 38.101-2
	



[bookmark: _Toc515473962][bookmark: _Toc512349555][bookmark: _Toc507677777][bookmark: _Toc500344904][bookmark: _Toc495923651][bookmark: _Toc494295551]6.x.3	Co-existence studies
Table 6.x.3-1 lists Band 1 +Band n258 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 1 and Band n258 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	24250
	27500

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	48500
	55000

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	72750
	82500

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

	IMD frequency limits (MHz)
	22270
	25580
	26170
	29480

	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)
	23660
	20290
	46520
	53080

	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)
	28090
	31460
	50420
	56980

	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)
	1520
	2380
	24230
	27520

	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)
	21740
	18310
	70770
	80580

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

	IMD frequency limits (MHz)
	51160
	44540
	
	

	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)
	30010
	33440
	74670
	84480

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

	IMD frequency limits (MHz)
	52340
	58960
	
	

	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)
	108080
	95020
	16330
	19820

	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)
	78660
	68790
	42560
	49240

	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)
	98920
	111980
	31930
	35420

	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)
	76590
	86460
	54260
	60940



Based on Table 6.x.3-1;
· 3rd order harmonic may fall into Rx frequencies of bands 46 and 47
· 2nd order IMD may fall into Rx frequencies of bands n257, n258 and n261
· 3rd order IMD may also fall into Rx frequencies of bands 1, 2, 3, 4, 10, 24, 25, 30, 33, 34, 35, 36, 37, 39, 40, 65, 66, 70, n257 and n258
It should be noted that 3rd order IMD may fall into own Rx of band 1 and that IMD will not be an issue for band n258 (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 5th order falls into one of these receiving bands.

Table 6.x.3-2: 2UL Band 1 +Band n258 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD3

	Galileo
	1559
	-
	1591
	Yes
	
	IMD3

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD3

	GPS
	1563
	-
	1587
	Yes
	
	IMD3

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	No
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	Harmonic3

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	Yes
	Asia
	Harmonic3



Table 6.x.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.x.3-3: Protected bands for the dual connectivity configuration
	E-UTRA and NR DC Configuration
	Spurious emission 

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

	DC_1A-n258A,
DC_1A-n258D
	E-UTRA Band 1, 2, 3, 4, 10, 24, 25, 30, 33, 34, 35, 36, 37, 39, 40, 46, 47, 65, 66 and 70
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n257, n258 and n261
	FDL_low
	-
	FDL_high
	[-5]
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	
	
	
	
	
	
	


[bookmark: _Toc515473963][bookmark: _Toc512349556][bookmark: _Toc507677778][bookmark: _Toc500344905][bookmark: _Toc495923652][bookmark: _Toc494295552]6.x.4	∆TIB and ∆RIB values
For DC_1A_n258A and DC_1A_n258D, 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_1A_n258A, 
DC_1A-n258D
	1
	0

	
	n258
	0



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

	DC_1A_n258A, 
DC_1A-n258D
	1
	0

	
	n258
	0
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There is no MSD issue for this DC configuration. 
*********************** End of the TP ***************************************************
