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1 Introduction
The WID for NR DC was updated in RAN #87 meeting. This contribution provides a TP for TR 37.716-21-21 to finish the UE RF requirements for the band combination. 
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6.65

DC_20_n7-n28


6.65.1
 Operating bands for DC
Table 6.65.1-1: 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_20A_n7A-n28A
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

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


6.65.2 
Configuration for DC
Table 6.65.2-1: 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_20A_n7A-n28A5,6
	20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	100

	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 5:
Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability

NOTE 6:
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.


6.65.3
 Co-existence studies

For UE coexistence study of Band 20 + Band n28, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.65.3-1.

Table 6.65.3-1: Harmonic and IMD analysis

	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

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	3328
	3448
	2812
	2932

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	4160
	4310
	3515
	3665

	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 –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)
	1763
	1883
	1247
	1367

	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)
	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
	|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
	|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_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


For UE coexistence study of Band 20 + Band n7, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.65.3-2.
Table 6.65.3-2: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	832
	862
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1664
	1724
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2496
	2586
	7500
	7710

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	3328
	3448
	10000
	10280

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	4160
	4310
	12500
	12850

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

	IMD frequency limits (MHz)
	1638
	1738
	3332
	3432

	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)
	906
	776
	4138
	4308

	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)
	4164
	4294
	5832
	6002

	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)
	74
	86
	6638
	6878

	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)
	4996
	5156
	8332
	8572

	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)
	3476
	3276
	6664
	6864

	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)
	9448
	9138
	948
	758

	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)
	6046
	5776
	2414
	2644

	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)
	10832
	11142
	5828
	6018

	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)
	9164
	9434
	7496
	7726


IMD5 may fall into Rx of band n7 with UL DC_20A_n28A.

IMD3 and IMD5 may fall into Rx of band n28 with UL DC_20A_n7A.

6.65.4
 ∆TIB and ∆RIB values

Table 6.65.4-1: ΔTIB,c due to EN-DC(three bands)

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_20_n7-n28
	20
	0.5

	
	n7
	0.3

	
	n28
	0.5


Table 6.65.4-2: ΔRIB,c due to EN-DC (three bands)

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_20_n7-n28
	20
	0.2

	
	n7
	0

	
	n28
	0.2


6.65.5
MSD
Based on Table 6.65-3, there are IMD3 & IMD5 products produced by Band 20 and n7 that impact the reference sensitivity of NR band n28. Also, there is IMD5 product produced by Band 20 and NR band n28 that impact the reference sensitivity of NR band n7. The required MSD are shown in the following two tables.
Table 6.65.5-1: MSD exception for Scell due to dual uplink operation for EN-DC_20A_n7A-n28A with UL DC_20A_n7A in NR FR1 (three bans)
	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	MSD (dB)

	DC_20A_n7A-n28A
	20
	IMD3
	|2*fB20-fn7|
	857
	5
	25
	816
	N/A

	
	n7
	
	
	2512
	5
	25
	2632
	

	
	n28
	
	
	743
	5
	25
	798
	13.9

	
	20
	IMD5
	|4*fB20-fn7|
	837
	5
	25
	796
	N/A

	
	n7
	
	
	2555
	5
	25
	2675
	

	
	n28
	
	
	738
	5
	25
	793
	5.5


For IMD5 generated by UL DC_20A_n28A, the MSD exception can be referred to DC_7A-20A_n28A with UL DC_20A_n28A.

Table 6.65.5-2: MSD test points for Scell due to dual uplink operation for EN-DC 20A_n7A-n28A with UL_DC_20A_n28A 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_20A_n7A-n28A
	n7
	2550
	10
	50
	2670
	5.9
	IMD5

	
	20
	852
	5
	25
	811
	N/A
	N/A

	
	n28
	738
	5
	25
	793
	N/A
	N/A


<End of TP >
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