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1	Introduction
This is a TP to TR 37.718-21-11 to add DC_28-38_n78.
************************************* Start of TP*****************************************
[bookmark: _Toc117277503][bookmark: _Toc47701881][bookmark: _Toc20147878]5.x	DC_28-38_n78
5.x.1	Operating bands for EN-DC
Table 5.x.1-1: EN-DC Band combinations (three bands)
	EN-DC band
	E-UTRA CA band
	NR band
	Single UL allowed

	DC_28-38_n78
	CA_28-38
	n78
	No



5.x.2	Configuration for DC
Table 5.x.2-1:  Inter-band EN-DC configurations (three bands)
	EN-DC
Configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_28A-38A_n78A
	DC_28A_n78A
DC_38A_n78A
	CA_28A-38A
	n78A



5.x.3			Co-existence studies
This is a 3-band combination, so uplink harmonic and harmonic mixing analysis is already done in the fallbacks. Only IMD for two uplink configurations is analysed.
A study of the uplink combination affecting the downlink of the third band is shown in Table 5.x.3-1 for DC_28A_n78A into band 38 downlink.
Table 5.x.3-1: IMD analysis for DC_28A_n78A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	703
	748
	3300
	3800

	DL Frequency [MHz]
	758
	803
	3300
	3800

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

	IMD frequency limits (MHz)
	2552
	3097
	4003
	4548

	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)
	2394
	1804
	5852
	6897

	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)
	4706
	5296
	7303
	8348

	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)
	1691
	1056
	9152
	10697

	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)
	6194
	5104
	8006
	9096

	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)
	5409
	6044
	10603
	12148

	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)
	14497
	12452
	308
	988

	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)
	9994
	8404
	4356
	5491

	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)
	13903
	15948
	6112
	6792

	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)
	11306
	12896
	8709
	9844



The analysis shows the 2nd order IMD product falls inside band 38 downlink.
A study of the uplink combination affecting the downlink of the third band is shown in Table 5.x.3-2 for DC_38A_n78A into band 28 downlink.
Table 5.x.3-2: IMD analysis for DC_7A_n78A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	2570
	2620
	3300
	3800

	DL Frequency [MHz]
	2570
	2620
	3300
	3800

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

	IMD frequency limits (MHz)
	680
	1230
	5870
	6420

	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)
	1340
	1940
	3980
	5030

	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)
	8440
	9040
	9170
	10220

	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)
	3910
	4560
	7280
	8830

	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)
	2460
	1360
	11740
	12840

	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)
	11010
	11660
	12470
	14020

	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)
	12630
	10580
	7180
	6480

	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)
	6260
	4660
	1260
	110

	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)
	15770
	17820
	13580
	14280

	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)
	15040
	16640
	14310
	15460



The analysis shows the 2nd and 5th order IMD product falls inside band 28 downlink.
Based on Table 5.x.3-1 and Table 5.x.3-2:
· The 2nd order IMD product of DC_28_n78 falls inside band 38 downlink
· The 2nd and 5th order IMD product of DC_38_n78 falls inside band 28 downlink

5.x.4		∆TIB and ∆RIB values
For DC_28-38_n78, the TIB,c and RIB,c values are reused from DC_28-41_n78 and are given in the tables below.

Table 5.x.4-1:ΔTIB,c due to EN-DC (three bands)
	Inter-band EN-DC configuration
	ΔTIB,c for E-UTRA band / NR band (dB)6

	
	Component band in order of bands in configuration7

	DC_28-38_n78
	0.5
	0.3
	0.8

	NOTE 6:	“-” denotes ΔTIB,c = 0.
NOTE 7:	The component band order in the configuration should be listed by the order of E-UTRA band and NR band respectively, such as for DC_66_(n)12 the band order from left to right is 12, 66 and n12.



Table 5.x.4-2:ΔRIB,c due to EN-DC (three bands)
	Inter-band EN-DC configuration
	ΔRIB,c for E-UTRA band / NR band (dB)7

	
	Component band in order of bands in configuration8

	DC_28-38_n78
	0.2
	0.4
	0.5

	NOTE 7:	“-” denotes ΔRIB,c = 0.
NOTE 8:	The component band order in the configuration should be listed by the order of E-UTRA band and NR band respectively, such as for DC_5_(n)12 the band order from left to right is 5, 12 and n12.



5.x.5	REFSENS requirements
MSD values are reused from DC_28A-41A_n78A. The test frequencies are not re-used.
Table 5.x.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_28A-38A_n78A
	28
	738
	5
	25
	793
	N/A
	N/A

	
	38
	2582
	5
	25
	2582
	29.5
	IMD2

	
	n78
	3320
	10
	50
	3320
	N/A
	N/A

	
	28
	738
	5
	25
	793
	30.8
	IMD24

	
	38
	2582
	5
	25
	2582
	N/A
	N/A

	
	n78
	3375
	10
	50
	3375
	N/A
	N/A



************************************* End of TP******************************************
