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1. Introduction
In this document, we discuss IMD MSD for CA_n8-n20-n28 per the approved WF in [1].
2. Discussion
2.1. Architectural Assumptions

In previous meeting, the following agreements were made [1]:

1. Use 3 antenna [Case 1 in WF] (Figure 2.1-1) as baseline but not preclude 2 or 4-antenna.
a. Antenna 1: Diversity RX diplexer (n20+n28RX / n8RX) -> BW = 202MHz
b. Antenna 2: Main TRX Triplexer (n28TX / n20+n28RX / n20TX) -> BW = 118MHz
c. Antenna 3: Main TRX Duplexer (n8TX / n8RX) -> BW = 80MHz
2. Use n28A spectrum for band n28. (UL: 703MHz-733MHz/DL: 758MHz-788MHz)
3. Antenna Isolation = 10dB
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Figure 2.1-1: 3-antenna baseline architecture for CA_n8-n20-n28 with associated UL configuration
The 3-antenna was chosen for the best radiation characteristic due lowest BW per antenna as well as filter availability. The WF also presented the IMD landscape to analyze as shown in Figure 2.1-2. There is no IMD case for the CA_n8-n28 UL configuration.
[image: image2.png]IMD3/5 T T v
“:nZS — * *ﬁi
H e UL CA_n8-n20

e S

UL CA_n20-n28 IMD3 in n8




Figure 2.1-2: IMD landscape for UL configurations of CA_n8-n20 and CA_n20-n28
The WF also identified IMD3 test points as follows although it should not be precluded to use legacy test points for similar band combinations sued in the past.:
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2.2. ULCA_n8-n20 -> n28RX MSD Analysis
2.2.1. Filter Assumptions
Table 2.2.1-1: Filter Assumptions for ULCA_n8-n20 -> n28RX
	Filter
	Mechanism
	Attenuation and Isolation Parameter
	Value (dB)

	PCB
	
	Isolation
	70

	Antenna
	
	Isolation
	10

	 n8 Duplexer
	RIMD
	8(TX-ANT) rejection at 20TX
	29

	Triplexer
	RIMD
	20(TX-ANT) rejection at 8TX
	46

	n8 Duplexer
	IMD attn
	8(TX-ANT) rejection at 28PRX
	29

	n8 Duplexer
	IMD attn
	8(TX-ANT) rejection at 28DRX
	29

	Triplexer
	IMD attn
	20TX-28RX rejection at 28PRX
	50

	Triplexer
	IMD attn
	20(TX-ANT) rejection at 28DRX
	45

	Triplexer
	TX attn
	28(PRX-ANT) rejection at 8TX
	25

	Triplexer
	TX attn
	28(PRX-ANT) rejection at 20TX
	45

	Diplexer
	TX attn
	28(DRX-ANT) rejection at 8TX
	37

	Diplexer
	TX attn
	28(DRX-ANT) rejection at 20TX
	40


2.2.2. MSD Analysis

Table 2.2.2-1: MSD Analysis for ULCA_n8-n20 -> n28RX
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BW 4.5 4.5

FELoss 4 4

Ant -10 -10

IMDn_Emission_dBm -69.8 -73.8

Tx_noise -119.5 -119.5

TX_total -69.8 -73.8

Themal -93.0 -93.0

Composite -69.8 -73.8

MRC REFSENS -73.5

REFSENS -98.5

MSD 25.0
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FIMD_PA at n8 PA -104.8 -158.8 -163.8

FIMD_PA at n20 PA -34.8 -77.8 -77.8

RIMD_PA at n8 PA -66.0 -120.0 -125.0

RIMD_PA at n20 PA -40.0 -83.0 -83.0

IMD_PA PCB -40.0 -110.0 -110.0

Diplexer_LBMB -104.5 -118.5 -118.5

ASM_LB -93.0 -107.0 -107.0

Nplexer_LB -89.0 -103.0 -103.0

PRX eLNA -74.0 -74.0

DRX_eLNA -86.0 -86.0


2.3. ULCA_n20-n28 -> n8RX MSD Analysis
2.3.1. Filter Assumptions
Table 2.2.1-1: Filter Assumptions for ULCA_n20-n28 -> n8RX
	Filter
	Mechanism
	Attenuation and Isolation Parameter
	Value (dB)

	PCB
	
	Isolation
	70

	Antenna
	
	Isolation
	10

	Triplexer
	RIMD
	20TX rejection at 28TX
	45

	Triplexer
	RIMD
	28TX rejection at 20TX
	40

	Triplexer
	IMD attn
	20TX-ANT at rejection 8PRX
	43

	Triplexer
	IMD attn
	20TX-ANT at rejection 8DRX
	43

	Triplexer
	IMD attn
	28TX-ANT at rejection 8PRX
	27

	Triplexer
	IMD attn
	28TX-ANT at rejection 8DRX
	27

	n8 Duplexer
	TX attn
	8(PRX-ANT) rejection at 20TX
	38

	n8 Duplexer
	TX attn
	8(PRX-ANT) rejection at 28TX
	38

	Diplexer
	TX attn
	8(DRX-ANT) rejection at 20TX
	40

	Diplexer
	TX attn
	8(DRX-ANT) rejection at 28TX
	40


2.3.2. MSD Analysis

Table 2.2.2-1: MSD Analysis for ULCA_n20-n28 -> n8RX
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BW 4.5 4.5

FELoss 4 4

Ant -10 -10

IMDn_Emission_dBm -72.7 -72.3

Tx_noise -119.5 -119.5

TX_total -72.7 -72.3

Themal -93.0 -93.0

Composite -72.7 -72.3

MRC REFSENS -73.5

REFSENS -97.0

MSD 23.5
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FIMD_PA at n28 PA -92.6 -133.6 -133.6

FIMD_PA at B20 PA -22.6 -79.6 -79.6

RIMD_PA at n28 PA -78.0 -119.0 -119.0

RIMD_PA at B20 PA -24.0 -81.0 -81.0

IMD_PA PCB -24.0 -94.0 -94.0

Diplexer_LBMB -84.5 -98.5 -98.5

ASM_LB -73.0 -87.0 -87.0

Nplexer_LB -69.0 -83.0 -83.0

PRX eLNA -83.0 -83.0

DRX_eLNA -89.0 -89.0


2.4. MSD Proposal
ULCA CA_n8-n20
· Using the 3-antenna architecture in section 2.1, the MSD approved in TS-38.101-3 for DC_28_n5 is very similar. 

· MSD test point is chosen so that IMD5 does not fall inside n28RX band

· Less worry about passive IMD since TX signals are on separate antennas

· At the RX LNA, it is difficult to attenuate n8TX, n20TX signals

· FWD/REV IMD at n20 PA is strong due to 2:1 IMD increase Vs B20 power
ULCA CA_n20-n28
· Using the 3-antenna architecture in section 2.1, the MSD in 38.101-3 could be reused as agreed by many companies. 

· Passive IMD comes into play for this combination since n20TX and n28TX share the same antenna path

· At the RX LNA, it is difficult to attenuate n20TX, n28TX signals

· FWD/REV IMD at n20 PA is strong due to 2:1 IMD increase Vs B20 power
MSD test points are shown in Table 2.4-1
Table 2.4-1: CA_n8A-n20A-n28A MSD

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n8-n20-n28
	n8
	907
	5
	25
	952.5
	[23.5]
	FDD
	IMD3

	
	n20
	834.5
	5
	25
	793.5
	N/A
	
	N/A

	
	n28
	715.5
	5
	25
	760.5
	N/A
	
	N/A

	CA_n8-n20-n28
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	
	n20
	834.5
	5
	25
	793.5
	N/A
	
	N/A

	
	n28
	726.5
	5
	25
	781.5
	[25.0]
	
	IMD3


Proposal 1: Use MSD in Table 2.4-1.
3. Conclusion
Proposal 1: Use MSD in Table 2.4-1.

Table 2.1-1: CA_n8A-n20A-n28A MSD

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n8-n20-n28
	n8
	907
	5
	25
	952.5
	[23.5]
	FDD
	IMD3

	
	n20
	834.5
	5
	25
	793.5
	N/A
	
	N/A

	
	n28
	715.5
	5
	25
	760.5
	N/A
	
	N/A

	CA_n8-n20-n28
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	
	n20
	834.5
	5
	25
	793.5
	N/A
	
	N/A

	
	n28
	726.5
	5
	25
	781.5
	[25.0]
	
	IMD3


References:
[1] R4-2217710, “WF on CA_n8-n20-n28”, Skyworks, 3GPP RAN4#104-bis-e
4. Appendix
1
3

