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1 Introduction
This is a TP to TR 37.716-21-21 to introduce DC_ 20A_n1A-n28A

********************************** Start of TP ********************************************
[bookmark: _Toc22819953]6.64	DC_20_n1-n28
[Editor Note]: DC operating bands,DL/UL configuration, coexistence and delta Tib/Rib will be updated.
6.64.1	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_20_n1-n28
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	NOTE:	The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.



6.64.2	Channel bandwidths per operating band for DC

Table 6.64.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + NR 2DL/1UL
	
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	uplink
configuration
	E-UTRA and NR Band
	scs
[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_20A_n1A-n28A
	DC_20A_n1A
DC_20A_n28A
	20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	60

	
	
	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	n28
	15
	Yes
	Yes
	Yes
	Yes7
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes7
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz.



6.64.3	Co-existence studies
Table 6.64.3-1: Harmonic and IMD analysis for DC_20_n1-n28 with UL on DC_20_n1
	 UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	832
	862
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1664
	1724
	3840
	3960

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

	3rd harmonics frequency limits (MHz)
	2496
	2586
	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)
	1058
	1148
	2752
	2842

	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)
	316
	196
	2978
	3128

	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)
	3584
	3704
	4672
	4822

	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)
	516
	666
	4898
	5108

	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)
	4416
	4566
	6592
	6802

	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)
	2296
	2116
	5504
	5684

	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)
	7088
	6818
	1528
	1348

	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)
	8512
	8782
	5248
	5428

	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)
	4276
	4036
	1254
	1464

	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)
	7424
	7664
	6336
	6546



Table 6.64.3-1: Harmonic and IMD analysis for DC_20_n1-n28 with UL on DC_20_n28
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	832
	862
	703
	733

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

	2nd harmonics frequency limits (MHz) 
	1664
	1724
	1406
	1466

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

	3rd harmonics frequency limits (MHz)
	2496
	2586
	2109
	2199

	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)
	159
	99
	1535
	1595

	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)
	931
	1021
	544
	634

	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)
	2367
	2457
	2238
	2328

	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)
	1763
	1883
	1247
	1367

	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)
	3199
	3319
	2941
	3061

	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)
	198
	318
	3070
	3190

	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)
	2100
	1950
	2745
	2595

	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)
	3644
	3794
	4031
	4181

	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)
	535
	385
	1180
	1030

	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)
	3773
	3923
	3902
	4052




The coexistence studies of Band 20 + Band n1 and Band 20 + Band n28 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 6.64.3-1 and Table 6.64.3-2:
-	3rd harmonic of n28 uplink will interfere band 1 downlink but this is already specified
6.64.4	∆TIB and ∆RIB values
For DC_20A_n1A-n28, the TIB,c and RIB values are given in the tables below and are based on E-UTRA CA_1-20-28.
Table 6.64.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_20_n1-n28
	20
	0.3

	
	n1
	0.6

	
	n28
	0.6



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

	DC_20_n1-n28
	20
	0

	
	n1
	0.2

	
	n28
	0.2



6.64.5	MSD
Based on Table 5.3-1 in TR 37.716-21-21 [2], there is IMD5 products produced by Band 20 and n28 that impact the reference sensitivity of NR band n1. The required MSD is shown in the following table.

Table 6.64.5-1: MSD exception for Scell due to dual uplink operation for EN-DC_20A_n1A-n28A
	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	MSD (dB)

	DC_20A_n1A-n28A
	20
	IMD5
	|fB20-4*fn28|
	837
	5
	25
	796
	N/A

	
	n28
	
	
	738
	5
	25
	793
	

	
	n1
	
	
	1925
	5
	25
	2115
	3.3



Based on section 6.64.3, RAN4 do not need to study the additional MSD requirements.
********************************** End of TP ********************************************
