[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 101bis-e	R4-2202038
Electronic Meeting, 17-25 January 2022

Source: 	Skyworks Solutions, Inc.
Title: 	MSD for DC_20A-38A_n8A
Agenda Item:	5.15.1	EN-DC requirements without FR2 band	[DC_R17_2BLTE_1BNR_3DL2UL-Core]
Document for:	Approval
Introduction
This proposes MSD test points for DC_20A-38A-n8A.
Discussion
2UL DC_38_n8 Coexistence Analysis
Table 1 shows that B20 MSD may occur due to IMD3 due to dual uplink transmission of band 38 and band n8.
[bookmark: _Ref92673394]Table 1 Harmonic and IMD analysis for 2UL DC_38_n8
	
	FUL_x_low
	FUL_x_high
	FUL_y_low
	FUL_y_high

	UL frequency (MHz)
	2570.0
	2620.0
	880.0
	915.0

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

	2nd harmonics frequency limits (MHz)
	5140
	5240
	1760
	1830

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

	3rd harmonics frequency limits (MHz)
	7710
	7860
	2640
	2745

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

	4th harmonics frequency limits (MHz)
	10280
	10480
	3520
	3660

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

	5th harmonics frequency limits (MHz)
	12850
	13100
	4400
	4575

	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)
	1740
	1655
	3450
	3535

	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)
	4225
	4360
	860
	740

	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)
	6020
	6155
	4330
	4450

	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)
	6795
	6980
	20
	175

	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)
	3310
	3480
	6900
	7070

	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)
	8590
	8775
	5210
	5365

	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)
	1090
	900
	9600
	9365

	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)
	2395
	2600
	6100
	5880

	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)
	6090
	6280
	11160
	11395

	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)
	7780
	7985
	9470
	9690


Observation 1: B20 MSD may occur due to IMD3 of dual uplink transmission of band 38 and band n8. Even though a B38 filter may not exhibit  rejection performance as well as that of a band 7 filter, we propose to adopt B20 MSD levels from previously agreed DC_7A-20A_n8A in Table 7.3B.2.3.5.2-1.
2UL DC_20_n8 Coexistence Analysis
Table 2 shows that B38 MSD may occur due to IMD3 due to dual uplink transmission of band 20 and band n8.
[bookmark: _Ref92674193]Table 2 Harmonic and IMD analysis for 2UL DC_20_n8
	
	FUL_x_low
	FUL_x_high
	FUL_y_low
	FUL_y_high

	UL frequency (MHz)
	832.0
	862.0
	880.0
	915.0

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

	2nd harmonics frequency limits (MHz)
	1664
	1724
	1760
	1830

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

	3rd harmonics frequency limits (MHz)
	2496
	2586
	2640
	2745

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

	4th harmonics frequency limits (MHz)
	3328
	3448
	3520
	3660

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

	5th harmonics frequency limits (MHz)
	4160
	4310
	4400
	4575

	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)
	18
	83
	1712
	1777

	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)
	749
	844
	898
	998

	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)
	2544
	2639
	2592
	2692

	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)
	1581
	1706
	1778
	1913

	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)
	166
	36
	3424
	3554

	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)
	3376
	3501
	3472
	3607

	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)
	2828
	2658
	2568
	2413

	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)
	1081
	916
	826
	666

	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)
	4352
	4522
	4208
	4363

	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)
	4304
	4469
	4256
	4416


Observation 2: B38 MSD may occur due to IMD3 of dual uplink transmission of band 20 and band n8. We propose to adopt B38 MSD levels from previously agreed DC_7A-20A_n8A in Table 7.3B.2.3.5.2-1.
Based on observation 1 and 2, we make the following MSD proposal for DC_20-38_n8.
Proposal: Adopt the following MSD test points for DC_20-38_n8
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_20A-38_n8A
	n8
	885
	5
	25
	930
	N/A
	N/A

	
	20
	846
	5
	25
	805
	17.4
	IMD3

	
	38
	2575
	5
	25
	2575
	N/A
	N/A

	DC_20A-38_n8A
	n8
	885
	5
	25
	930
	N/A
	N/A

	
	20
	840
	5
	25
	799
	N/A
	N/A

	
	38
	2610
	5
	25
	2610
	21.1
	IMD3



Conclusions

Proposal: Adopt the following MSD test points for DC_20-38_n8
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_20A-38_n8A
	n8
	885
	5
	25
	930
	N/A
	N/A

	
	20
	846
	5
	25
	805
	17.4
	IMD3

	
	38
	2575
	5
	25
	2575
	N/A
	N/A

	DC_20A-38_n8A
	n8
	885
	5
	25
	930
	N/A
	N/A

	
	20
	840
	5
	25
	799
	N/A
	N/A

	
	38
	2610
	5
	25
	2610
	21.1
	IMD3
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