[bookmark: _Hlk528502858][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #97-e	R4- 2015068
Electronic Meeting, 2nd to 13th Nov, 2020
Agenda Item:	10.11.2
Source: 	MediaTek Inc., 
Title: 	MSD evaluation for CA 3DL2UL n1-n77-n79 for TR 38.717-03-02
Document for:	Approval
1. Introduction
The contribution is to characterize MSD for the CA 3DL2UL n1-n77-n79 in [1]
2. Discussion
[bookmark: _Toc4502980][bookmark: _Toc32472][bookmark: _Toc4365][bookmark: _Toc36627410][bookmark: _Toc36628177]5.1.x.4			REFSENS requirements
-	3rd, 4th and 5th  order IMD generated by dual uplink of CA_n1-n77 may fall into part of own band n79. 
=>Same MSD apply with DC_1_n78-n79 specified in TS 38.101-3. Note that MSD for 4th and 5th order IMD are not specified in TS 38.101-3.

-	5th order IMD generated by dual uplink of CA_n1-n79 may fall into part of own band n77. 
=>Same MSD apply with DC_1_n78-n79 specified in TS 38.101-3.

-	3rd, 4th and 5th order IMD generated by dual uplink of CA_n77-n79 may fall into part of own band n1.
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Figure 1. FE architecture assumption

Figure 1 shows architecture assumption for the CA combination. Since there’s only 200MHz separate between n77 and n79, it is difficult for diplexer design with good enough isolation. And n77, n79 band filter also has almost no rejection on the other band. It is suggested to adopt architecture assumption as Figure 1. Calculation assumptions are listed in Table 1:

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	Diplexer isolation 
	17
	dB

	n1 filter rejection at n77 range
	30
	dB

	n1 filter rejection at n79 range
	30
	dB

	n77 filter rejection at n1 range
	37
	dB

	n77 filter rejection at n79 range
	5
	dB

	n79 filter rejection at n1 range
	25
	dB

	n79 filter rejection at n77 (4000-4200MHz)  range
	0
	dB

	n79 filter rejection at n77 (3300-4000MHz)  range
	10
	dB

	Front-end loss 
	4
	dB

	Thermal noise at n77/n79 RX ANT port
	-165.8
	dBm/Hz

	Transceiver effective phase noise 
	-150
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB



Table 1 Receiver performance parameters for MSD analysis

For MSD on n79 due to UL_CA_n1-n77, with the architecture assumption in Figure 1, considering n79 filter has very poor rejection to n77 UL, even the UL power is 20dBm (3dB lower for equal power sharing), the TX power into n79 receiver would be higher or than or equal to 0dBm that would saturate RX LNA. We are not sure if it is meaningful to specify such uplink configuration (UL_CA_n1-n77). This is same when uplink is UL_CA_n1-n79.

Observation 1: UE cannot support uplink configuration with UL_CA_n1-n77 and UL_CA_n1-n79

Since the n77 and n79 filter has almost no rejection for each other, the MSD would be dominated by RIMD mechanism that would need to be characterized by measurement bench. For MSD due to IMD3 when uplink is UL_CA_n77-n79 would be dominated by RIMD3 that requires measured data. Measured RIMD3 level is -37.9dBm at n77 PA output and -42.8dBm at n79 PA output. However due to n1 filter insufficient isolation to n77, calculated MSD is 13.3 dB (with considering BW scaling factor). For MSD due to IMD4, following same way, measured spur level are -50dBm and -60dBm and calculated MSD is 9.2dB. For MSD due to IMD5, following same way, measured spur level are -61dBm and -97dBm and calculated MSD is 8.4dB. Below Table 2 shows measured results and calculation:

	
	NR Band / Channel bandwidth / NRB / MSD

	UL CA Configuration
	Victim NR band
	Spur at PA1
	Spur at PA2
	Thermal noise
	IMD BW correction factor
	Total noise (P LNA)
	Total noise (D LNA)
	MSD
	IMD Order

	n77A-n79A
	n1
	-42.8
	-37.9
	-99
	10.77
	-86.7
	-86.7
	14.8
	IMD3

	n77A-n79A
	n1
	-50
	-60
	-99
	13
	-90.8
	-90.8
	13.8
	IMD4

	n77A-n79A
	n1
	-61
	-97
	-99
	13.4
	-98.6
	-91.6
	13.7
	IMD5


Table 2 MSD due to IMD analysis

The Table one shows MSD for the CA configuration need to be characterized:

Proposal 1: MSD due to IMD is proposed as below table and corresponding TP is in [2]:
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n1A-n77A-n79A
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3410
	10
	50
	3410
	N/A
	N/A

	
	n79
	4870
	40
	216
	4870
	15.9
(NA)
	IMD3

	
	n1
	1930
	5
	25
	2120
	N/A
	N/A

	
	n77
	4160
	10
	50
	4160
	N/A
	N/A

	
	n79
	4460
	40
	216
	4460
	(NA)
	IMD4

	
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3310
	10
	50
	3310
	N/A
	N/A

	
	n79
	4490
	40
	216
	4490
	(NA)
	IMD5

	
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3490
	10
	50
	3490
	(NA)
	IMD5

	
	n79
	4670
	40
	216
	4670
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	14.8
	IMD3

	
	n77
	3400
	10
	50
	3400
	N/A
	N/A

	
	n79
	4660
	40
	216
	4660
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	13.8
	IMD4

	
	n77
	3600
	10
	50
	3600
	N/A
	N/A

	
	n79
	4670
	40
	216
	4670
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	13.7
	IMD5

	
	n77
	3660
	10
	50
	3660
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	N/A


 Table 3: MSD for the CA configuration

Corresponding TP is in [2]
3. Conclusion
From the discussion above, we have following observations and proposal:
Observation 1: UE cannot support uplink configuration with UL_CA_n1-n77 and UL_CA_n1-n79
Proposal 1: MSD due to IMD is proposed as below table and corresponding TP is in [2]:
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n1A-n77A-n79A
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3410
	10
	50
	3410
	N/A
	N/A

	
	n79
	4870
	40
	216
	4870
	15.9
(NA)
	IMD3

	
	n1
	1930
	5
	25
	2120
	N/A
	N/A

	
	n77
	4160
	10
	50
	4160
	N/A
	N/A

	
	n79
	4460
	40
	216
	4460
	(NA)
	IMD4

	
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3310
	10
	50
	3310
	N/A
	N/A

	
	n79
	4490
	40
	216
	4490
	(NA)
	IMD5

	
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3490
	10
	50
	3490
	(NA)
	IMD5

	
	n79
	4670
	40
	216
	4670
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	14.8
	IMD3

	
	n77
	3400
	10
	50
	3400
	N/A
	N/A

	
	n79
	4660
	40
	216
	4660
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	13.8
	IMD4

	
	n77
	3600
	10
	50
	3600
	N/A
	N/A

	
	n79
	4670
	40
	216
	4670
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	13.7
	IMD5

	
	n77
	3660
	10
	50
	3660
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	N/A
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