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1. Introduction
This contribution is a text proposal for TR 37.718-21-11 to include DC_3A-8A_n7A with UL configuration DC_3A-n7A and DC_8A-n7A.
2. Text Proposal
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5.x	DC_3-8_n7
5.x.1	Configurations for DC
Table 5.x.1-1: Inter-band DC configurations (three bands)
	DC
Configuration
	Uplink configuration

	DC_3A-8A_n7A
	DC_3A_n7A
DC_8A_n7A


5.x.2	Co-existence studies
For UE coexistence study of Band 3 + Band n7, the 2nd, 3rd and 4th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.x.2-1.

Table 5.x.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

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

	4th harmonics frequency limits (MHz)
	6840
	7140
	10000
	10280

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	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)
	850
	1070
	3215
	3430

	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)
	5920
	6140
	6710
	6925

	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)
	2560
	2855
	5715
	6000

	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)
	7630
	7925
	9210
	9495

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

	IMD frequency limits (MHz)
	1430
	1570
	8420
	8710

	Two-tone 5th order IMD products
	|fx_high – 4*fy_low|
	|fx_low – 4*fy_high|
	|fy_high – 4*fx_low|
	|fy_low – 4*fx_high|

	IMD frequency limits (MHz)
	8215
	8570
	4270
	4640

	Two-tone 5th order IMD products
	|2*fx_high - 3*fy_low|
	|2*fx_low - 3*fy_high|
	|2*fy_high -3*fx_low|
	|2*fy_low - 3*fx_high|

	IMD frequency limits (MHz)
	3930
	4290
	10
	355

	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)
	11710
	12065
	9340
	9710

	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)
	10920
	11280
	10130
	10495



As we can see from the above table, there could be MSD due to IMD:
1. The 3rd order IMD generated by Band 3 and Band n7 may fall into DL reception frequency of Band 8.
2. The 4th order IMD generated by Band 3 and Band n7 may fall into DL reception frequency of Band n7.


The MSD value for the 3rd order IMD can reuse what have been specified in TS 36.101 Table 7.3.1A-0g for CA_3A-7A-8A.
For the 4th order IMD, it has already been studied with its fallback mode.
 
For UE coexistence study of Band 8 + Band n7, the 2nd, 3rd and 4th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.x.2-2.

Table 5.x.2-2: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

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

	4th harmonics frequency limits (MHz)
	3520
	3660
	10000
	10280

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

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	Two-tone 3rd order IMD products
	|2*fx_high – fy_low|
	|2*fx_low – fy_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	670
	810
	4085
	4260

	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)
	4260
	4400
	5880
	6055

	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)
	70
	245
	6585
	6830

	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)
	5140
	5315
	8380
	8625

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

	IMD frequency limits (MHz)
	3170
	3310
	6760
	6970

	Two-tone 5th order IMD products
	|fx_high – 4*fy_low|
	|fx_low – 4*fy_high|
	|fy_high – 4*fx_low|
	|fy_low – 4*fx_high|

	IMD frequency limits (MHz)
	9085
	9400
	950
	1160

	Two-tone 5th order IMD products
	|2*fx_high - 3*fy_low|
	|2*fx_low - 3*fy_high|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	5670
	5950
	2255
	2500

	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)
	10880
	11195
	6020
	6230

	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)
	9260
	9540
	7640
	7885



As we can see from the above table, there could be MSD due to IMD:
1. The 5th order IMD generated by Band 8 and Band n7 may fall into DL reception frequency of Band 8.
Besides, harmonic could be a cause for MSD:
1. The 2nd order harmonic generated by Band 8 may fall into DL reception frequency of Band 3.
2. The 3rd order harmonic generated by Band 8 may fall into DL reception frequency of Band n7.

The above IMD issue has been studied for DC_7-8_n7. Specifically, when we consider the implementation of Band 8 duplexer, we can find that such 5th order IMD will not impact the DL reception of Band 8.
The MSD values due to the above two harmonic issues have been specified as in TS 38.101-3 table 7.3B.2.3.1-1.  

5.x.3	∆TIB and ∆RIB values
For DC_3-8_n7, the TIB,c and RIB,c values are given in the following tables. (Both are reusing the specified values for DC_3-7_n8 as in TS 38.101-3)
Table 5.x.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_3-8_n7
	3
	0.5

	
	8
	0.6

	
	n7
	0.5



Table 5.x.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_3-8_n7
	8
	0.2



5.x.4	Reference sensitivity exceptions
The required MSD values are derived from CA_3A-7A-8A.
Table 5.x.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	E-UTRA and NR 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_3A-8A_n7A
	3
	1735
	5
	25
	1830
	N/A
	N/A

	
	n7
	2530
	10
	50
	2650
	N/A
	N/A

	
	8
	895
	5
	25
	940
	18.0
	IMD3
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