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1. Introduction
New configuration CA_2A-12A-30A with UL CA_2A-12A was agreed as WI in RAN72 [1]. This combination has an IMD4 problem and a close proximity problem. This paper discusses how to handle MSD in this case and proposes an MSD.  
2. Discussion

The component values are shown in Table 1.

Table 1 Component values used for MSD analysis
	Component values
	Value
	Unit

	B2 and B12  duplexer ISO
	50
	dB

	B30 div filter rejection @ B2 and B12
	32
	dB

	B2 Duplexer attenuation B12Tx and B30 Rx
B12 Duplexer attenuation on B2Tx and B30 Rx
	37
	dB

	Triplexer Iso
	14
	dB

	B2 and B12 Duplexer IP4 
	55
	dBm

	Switch IP4
	60
	dBm

	Triplexer IP4
	68
	dBm

	Switch IL B2
	0.6
	dB

	Switch IL B12
	0.4
	dB

	Switch IL B30
	0.8
	dB

	B2 Duplexer IL
	3.3
	dB

	B12 Duplexer IL
	2.9
	dB

	B30 Duplexer IL
	1.4
	dB

	Triplexer IL B2
	0.7
	dB

	Triplexer IL B12
	0.7
	dB

	Triplexer IL B30
	1
	dB

	PA Max Gain
	30
	dB

	PA Gain at agressor freq
	10
	dB

	B30 div filter IL
	1.4
	dB


For the PA contribution, the applied the same method as is described in [2]. The measurement results are shown in table 2.
Table 2 PA measurements for IMD5. The B2 and B12 PA results are very similar and only B2 results are shown here

	IMD4

	 
	 
	 
	Agg Pin
	IMD Out
	Own Pout

	2+12+30 (B2 PA)
	Vendor A
	IMD4
	-10
	-1.9
	28.3

	
	
	
	-40
	-60
	28.3

	
	Vendor B
	
	-10
	-11.53
	27.5

	
	
	
	-40
	-60
	27.5

	
	Vendor C
	
	-10
	-5
	26

	
	
	
	-40
	-55
	26

	
	Vendor D
	
	-10
	-9.8
	28.5

	
	
	
	-40
	-60
	28.5

	
	Avg
	
	-10
	-7.06
	27.58

	
	
	
	-40
	-57.5
	27.3


Other parameters are shown in Table 3
Table 3 Other parameters

	Other parameters
	Value
	Unit

	PCB ISO
	65
	dB

	Antenna Iso
	10
	dB

	BW
	5
	MHz

	Thermal noise
	-104.5
	dBm

	LNA NF
	3
	dB

	LTE SNR
	-1
	dB

	Single band sensitivity
	-97
	dBm

	LNA IP2
	48
	dBm

	LNA IIP4
	-5
	dBm

	LTE Signal to noise ratio
	-1
	dB

	CF for IMD4 with 5 MHz B30 BW
	2.12
	dB

	PA Noise on RX bands
	-130
	dBm/Hz

	RX LO Phase noise
	-151
	dBm/hz


The IMD analysis at different reference points is presented in Table 4.
Table 4 IMD interferer power levels at different 

	 
	Power [dBm]
	IMD4 [dBm]

	 
	PB2
	PB12
	Source
	Ant
	B30 PRX LNA
	B30 DRX LNA

	B30 DRX LNA
	-22.5
	-22.3
	-74.7
	NA
	 
	-74.7

	B30 PRX LNA
	-25.7
	-25.6
	-87.6
	NA
	-87.6
	 

	Triplexer
	20.0
	20.0
	-124.0
	-124.0
	-127.2
	-136.2

	B12 Switch
	6.7
	20.7
	-124.8
	-125.8
	-127.0
	-138.0

	Duplexer B12
	6.1
	21.3
	-104.4
	-106.2
	-121.4
	-118.4

	B2 Switch
	20.7
	6.7
	-125.2
	-128.4
	-141.4
	-140.6

	Duplexer B2
	21.3
	6.3
	-103.2
	-105.0
	-120.2
	-117.2

	PA B2
	24.6
	-30.3
	-64.4
	-103.2
	-118.1
	-115.2

	PA B12
	-30.4
	24.2
	-74.6
	-113.4
	-128.3
	-125.4

	PA B2 Input
	-5.4
	-40.8
	 
	 
	 
	 

	PA B12 Input
	-40.4
	-5.8
	 
	 
	 
	 

	CF
	 
	 
	 
	 
	2.1
	2.1

	Total
	 
	 
	 
	 
	-89.7
	-76.9


Table 6 MRC Combining of interference sources

	 
	PRX LNA
	DRX LNA
	PRX @ Ant
	DRX @ Ant
	Unit

	Total Interferer  due to IMD4
	-89.75
	-76.85
	-85.75
	-73.65
	dBm

	Total noise with thermal noise
	-89.60
	-76.84
	-85.60
	-73.64
	 

	MRC Sensitivity
	 
	 
	-85.21
	dBm

	Sensitivity requirement for 1DL
	 
	 
	-99.00
	dBm

	MSD
	 
	 
	13.79
	dB


Proposal: for CA_2A-12A-30A with uplink configured to CA_2A-12A, MSD is 14 dB 5 MHz receiver channel BW.
3. Conclusion
MSD analysis for CA_2A-12A-30A with UL configured to CA_2A-12A was presented. MSD was proposed:
Proposal: for CA_2A-12A-30A with uplink configured to CA_2A-12A, MSD is 14 dB 5 MHz receiver channel BW.
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