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1	Introduction 
In the previous RAN4 meeting (#108-Bis, Xiamen, China), proposals were made on the MSD value due to IMD interferences for the CA combo CA_n5_n28_n105 and the WF was to use the test point shown in the Table below to derive the MSD values for the following meeting [1]. 
	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_n5-n28-n105
	n5
	845
	5
	25
	890
	N/A
	FDD
	N/A

	
	n28
	740
	5
	25
	795
	N/A
	FDD
	N/A

	
	n105
	686
	5
	25
	635
	[22.9]
	FDD
	IMD3


Table 1-1: Test point for CA_n5-n28-n105 MSD Analysis
In this contribution paper, we will use the test point highlighted  above  to derive the MSD requirements for the due CA_n5_n28_n105 due  to the IMD interferences.
2 Discussion

2.1 RF Front-end Architectures
The aggregated spectrum allocated for the CA_n5-n28-n105 is shown below in Figure 2.1-1.  
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Figure 2.1-1: Aggregated spectrum allocation for the CA_n5-n28-n105 combination

During the study phase for this band combination, several RF front-end architectures were considered [2]:
· Two-antenna architectures with the use of complex multiplexers ( especially pentaplexers and hexaplexers). Although only two low band antennas are kept due to the compact size of smartphone, UE has to face the difficulties of wide bandwidth low-band antenna and complex multiplexers.
· Three-antenna architectures using a quadplexer (n5UL/n5DL/n105DL/n105UL) with moderate complexity compared to the multiplexers used for the two-antenna architecture cases.
· Four-antenna architectures with simpler RF filtering implementation. However, the use of four antennas creates implementation challenges for the UE.

The three-antenna architecture seems to provide the best compromise for RF front-end design complexity and UE implementation. Therefore, we will use the architecture shown in Figure 2.1-2 below. 

-	1) n5UL+n5DL+n105UL+n5DL quadplexer is routed through the  main antenna#1 (Main TRX1)
-	2) n28A UL + n28A DL duplexer and  n28B UL + n28B DL duplexer are routed through the main antenna#2 (Main TRX2)
-   The diversity antenna is used for  n5DL n28DL+n105UL.
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Figure 2.2-1: Three-antenna based architecture the CA_n5-n28-n105 combination

2.2 Channel Bandwidths

Table 2.2-1 displays the CBWs for CA_n5A-n28A-n105A. 

	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n28A-n105A
	CA_n5A-n105A
CA_n5A-n28A
	n5
	5, 10, 15, 20
	0

	
	
	n28
	[bookmark: OLE_LINK5]5, 10, 15, 20, 25, 30
	

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	


Table 2.2-1: CA_n5A-n28A-n105A BCS0
2.3 MSD Analysis

As was concluded in [2], there is no intermodulation (IMD) product which falls into the Rx frequency range of the third DL band n28 when CA_n5-n105 is the UL configuration. However, 3rd order IMD products may fall into the Rx frequency range of the third DL band n105 when CA_n5-n28 is the UL configuration.
For the MSD analysis, we will use the following worst-case assumptions for the RF front-end performance parameters:
We will use the commonly used linearity assumptions shown in Table 2.3-1 [2] and the RF front-end rejection performance highlighted in Table 2.3-2 below: As can be seen from Table 2.3-1, the PA and the LNA are the most dominant contributors for the linearity. PC3 is assumed.

	Component
	IP3 (dBm)

	LNA
	-6

	PA Forward IP3  
	30

	PA reverse IP3
	28

	Diplexer
	80

	Multiplexer
	75

	Antenna switch
	70


Table 2.3-1: Linearity (IP3) assumptions

	Parameter
	Value (dB)

	Antenna isolation
	10

	FE losses
	4

	PCB isolation  
	55

	n5 Tx and n28 Tx attenuation in n105 Rx band
	33

	n105 Rx filter attenuation in ns Tx band
	43


Table 2.3-2: Front-end rejection assumptions

Given the assumptions above, the analysis for the MSD due to IMD3  is summarized in the table below:
		
	Parameter
	Unit
	Main Ant.
	Div. Ant.

	n5 PA IMD3 
	dBm/5MHz
	-93.5
	

	n28 PA IMD3 
	dBm/5MHz
	-72.6
	

	n105 LNA IMD3  
	dBm/5MHz
	-64.5
	-74.5

	Composite IMD3 
	dBm/5MHz
	-63.9
	-74.5

	3GPP 5MHz CBW REFSENS
	dBm
	-97.2
	-97.2

	SNR
	dB
	-1
	-1

	Thermal noise
	dBm
	-96.2
	-96.2

	Composite noise
	dBm
	-63.9
	-74.5

	After MRC 
	dBm
	-72.8

	MSD value
	dB
	24.3



Table 2.1.1-2: CA_n5-n28-n105 MSD analysis with CA_n5A-n28A UL
3        Conclusions
In this contribution, we presented the results of our MSD analysis for CA_n5-n28-n105 with CA_n5A-n28A UL and proposed the following:

Proposal: Adopt CA_n5-n28-n105 MSD value due to IMD3 for n105 with CA_n5A-n28A configured for UL as shown in the Table below.

	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_n5-n28-n105
	n5
	845
	5
	25
	890
	N/A
	FDD
	N/A

	
	n28
	740
	5
	25
	795
	N/A
	FDD
	N/A

	
	n105
	686
	5
	25
	635
	24.3
	FDD
	IMD3



Table 3-1: Proposed MSD value for r CA_n5-n28-n105 with CA_n5A-n28A UL 
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