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Introduction
In last meeting, the WF [1] on triple beat MSD of UL DC_3C_n28A was approved with MSD test configuration. Companies provided some RF architecture and parameters assumptions in contribution [2]. 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 UL RB allocation for band n28 can be 25RB, but closet to DL Rx band. It’s agreed to assume 25MHz channel bandwidth for band n28 in WF R4-2214426. Thus, the following MSD test configuration and value are proposed as below.

Table 2.1-1: MSD test points for PCell due to dual uplink operation for PC3 EN-DC in NR FR1 (two bands)
	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
	715.5
	25
	25(RBSTART=108)
	770.5
	FFS
	FDD
	1st order triple beat α (TX22TX1)
i.e. IMD3

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	
	
	




RF architecture and parameters assumption
Referring to the WF [3], it’s proposed to assume the RF architecture of DC_3C_n28A as below. And the attenuation and isolation values are assumed in table 2.2-2.
[image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\C41C7D8F-1B66-4C72-9E89-0C978097B672.png]
Figure 1 RF architecture of DC_3C_n28A
Table 2.2-1 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
	8.2dB
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[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: _GoBack]<<Start of TP for TR 37.718-11-11>>
6.1.X	DC_3_n28
[bookmark: _Toc512349565][bookmark: _Toc507677787][bookmark: _Toc500344914][bookmark: _Toc495923661][bookmark: _Toc494295561]6.1.X.1	Configuration for DC
Table 6.1.X.1-1:  Inter-band EN-DC configurations within FR1 (two bands)
	[bookmark: _Hlk516090533]EN-DC
configuration
	Uplink EN-DC
configuration
	Single UL allowed

	DC_3C_n28A
	DC_3C_n28A
	No

	



As DL_3C_n28A_UL_3A_n28A has been completed since Rel-16, in Rel-18 we aim to introduce configuration DL_3C_n28A_UL_3C_n28A.
[bookmark: _Toc520808396]6.1.X.2	Maximum output power for DC
Table 6.1.X.2-1: Maximum output power for inter-band EN-DC (two bands)
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_3C_n28A
	23
	+2/-3



6.1.X.3	Spurious emission band UE co-existence for DC
For DC_3_n28, the corresponding spurious emission band UE co-existence for DC have been specified in TS 38.101-3-h60. There is no need to further study it for DL_3C_n28A_UL_3C_n28A.

[bookmark: _Toc512349567][bookmark: _Toc507677789][bookmark: _Toc500344916][bookmark: _Toc495923663][bookmark: _Toc494295563]6.1.X.4	MSD analysis for DC
Referring to clause 7.3.3.2 from TR 38.862 [Y], 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 UL RB allocation for band n28 can be 25RB, but closet to DL Rx band. It’s agreed to assume 25MHz channel bandwidth for band n28 in WF R4-2214426. Thus, the following MSD test configuration and value are proposed as below.

Table 6.1.X.4-1: MSD test points for PCell due to dual uplink operation for PC3 EN-DC in NR FR1 (two bands)
	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
	715.5
	25
	25(RBSTART=108)
	770.5
	8.2
	FDD
	1st order triple beat α (TX22TX1)
i.e. IMD3

	DC_3C_n28A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	
	
	



[bookmark: _Toc512349568][bookmark: _Toc507677790][bookmark: _Toc500344917][bookmark: _Toc495923664][bookmark: _Toc494295564]6.1.X.5	∆TIB and ∆RIB values
For DC_3_n28, the corresponding ∆TIB and ∆RIB values have been specified in TS 38.101-3-h60. There is no need to further study it for DL_3C_n28A_UL_3C_n28A.
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