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Introduction
In last meeting, the UL configuration DC_3C_n28A was removed from specification since the 1st order triple beat MSD haven’t been studied yet. Referring to the WF [1], some criteria and assumptions were captured to encourage companies for further study. In this paper we’d like to provide our analysis on triple beat MSD of UL DC_3C_n28A.
Discussion
Test configuration
Referring to clause 7.3.3.2 from TR 38.862 [2], it’s known how to detect a triple beat issue in the FDD band DL or a third band DL. 
●   Mainly consider the 1st order triple beat α (TX22TX1) of 3rd order non-linearity -> this is shown in the table as triple beat order 1.
-  Detection -> .
For 20MHz+20MHz band 3C, the LTE nominal channel spacing is 19.8MHz and the UL CA aggregated channel bandwidth is 39.8MHz.
Since UL configuration of band n28 was restricted as 25RB for each DL bandwidth REFSENS requirement, the TxMBW is about 4.5MHz. And the duplex distance of band n28 is 55MHz. Thus, when RxBW > (duplex distance- UL CA aggregated channel bandwidth- TxMBW /2) *2, i.e. RxBW>25.9MHz, the 1st order triple beat can fall into the DL range of band n28.
Proposal 1: It’s recommended to adopt the following test configuration for triple beat MSD of DC_3C_n28A.
Table 2-1: Reference sensitivity exception due to triple beat intermodulation
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	
	n28
	718
	30
	25(RBSTART=135)
	773
	TBA
	FDD
	1st order triple beat α (TX22TX1)

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	2550
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	2645
	
	
	



RF architecture and parameters assumption
Referring to the WF [1], it’s proposed to assume the RF architecture of DC_3C_n28A as below. And the attenuation and isolation values are assumed in table 2-2.
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Figure 1 RF architecture of DC_3C_n28A
Table 2-2 Attenuation and isolation values
	Attenuation and Isolation Parameter
	Value (dB)
	Comment

	Antenna ISO
	10
	Main antenna to diversity antenna

	Diplexer ISO
	10
	

	PCB ISO
	60
	

	PA gain
	25
	

	PCB isolation Paout-Pain
	60
	PCB isolation (PA forward mixing)

	Band n28 Duplexer Tx rejection at B3 Tx
	30
	

	Band n28 Duplexer Tx rejection at n28 Rx
	43
	

	Band B3 Duplexer Tx rejection at n28 Tx
	32
	

	Band B3 Duplexer Tx rejection at n28 Rx
	32
	

	Band n28 filter/Duplexer Rx rejection at n28 Tx
	50
	

	Band n28 filter/Duplexer Rx rejection at B3 Tx
	33
	



MSD analysis
In this case, the MSD requirements due to 1st order triple beat α (TX22TX1) of 3rd order non-linearity is dominated by band n28 LNA non-linearity performance. Table 2-3 summarize the MSD results for UL DC_3C_n28A.
Table 2-3 MSD calculation for victim Rx of band n28
	Component
	1st order triple beat α (TX22TX1) (dBm)

	
	Main_@Antenna
	Div_@Antenna

	Band n28 PA Reverse mixing interference
	-126.5
	

	Band n28 PA Forward mixing interference
	-157.5
	

	Band B3 PA Reverse mixing interference
	-95.0
	

	Band B3 PA Forward mixing interference
	-164.5
	

	Band n28 LNA IMD interference via filter
	-65.0
	-76.0

	Total
	-65.0
	-76.0

	
	
	

	REFSENS specified @30MHz of band n28
	-78.5
	

	SNR
	-1
	

	Noise (Thermal Noise + interference from n28 UL)
	-77.5
	

	Noise in each path (Thermal Noise + interference from n28 UL)
	-74.5
	-74.5

	Noise + triple beat IMD interference
	-64.5
	-72.2

	MRC Rx Noise
	-72.9
	

	MSD
	4.6dB
	



Proposal 2: It’s recommended to specify triple beat MSD of DC_3C_n28A as 4.6dB.

3 Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: It’s recommended to specify triple beat MSD of DC_3C_n28A as below.
Table 2-1: Reference sensitivity exception due to triple beat intermodulation
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	ENDC band combination
	NR/LTE band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_3C_n28A
	n28
	718
	30
	25(RBSTART=135)
	773
	4.6
	FDD
	1st order triple beat α (TX22TX1)

	
	3
	1720
	20
	1 (RBSTART=0)
	2550
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	2645
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