3GPP TSG-RAN WG4 #73                                              R4-147675
San Francisco, CA, USA, November 17th – 21st, 2014
Agenda item:
7.6.4.2, 7.25.1
Source: 
MediaTek Inc. 
Title: 
MSD for B42 in class A2 CA B3_B42 
Document for:
Discussion  
1
Introduction
CA_B3_B42 [1] is categorized as class A2 CA since B3 UL 2nd harmonic can potentially fall on top of B42 DL carrier to cause self-desensitization. In this contribution, we derived the B42 MSD level based on a set of isolation and 2nd order linearity parameters under the conditions with and without harmonic filter. 
2
Discussion
CA_B3_B42 is categorized as class A2 CA as B3 UL 2nd harmonic can potentially fall on top of B42 DL carrier to cause self-desensitization, as shown in Table 2-1.

	 
	B3 UL
	B3 UL x2 
	B42 DL

	Range (MHz)
	1710 - 1785
	3420 - 3570
	3400 - 3600


Table 2-1 B3 UL and B42 DL harmonic relation for CA_B3_B42
In this contribution, we derived the B42 MSD level based on the reference architecture as illustrated in Figure 2-1 and a set of isolation and 2nd order linearity parameters as summarized in Table 2-2. Table 2-3 presents the link analysis to calculate the 2nd harmonic power level referenced to antenna port.
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Figure 2-1 Reference architecture for CA_B3_B42 MSD derivation
	Isolation
	dB
	Linearity (IP2)
	dBm

	Duplexer 
	25
	Duplexer/BPF [2]
	102

	Harmonic filter
	30
	Harmonic filter
	120

	Diplexer
	20
	Diplexer [2]
	120

	Antenna
	10
	Switch [2], [3]
	112

	PCB
	65
	LNA (IIP2)
	5


Table 2-2 Front-end component isolation and 2nd order linearity parameters for MSD calculation
	Insertion loss (dB)
	3
	
	
	
	

	PA output power (dBm)
	26
	
	
	
	

	Main Path

	Harmonic filter after duplexer
	dBm
	Harmonic filter after PA
	dBm
	Without harmonic filter
	dBm

	H2 @ PA output
	-10.0
	H2 @ PA output
	-10.0
	H2 @ PA output
	-10.0

	Duplexer H2
	-56.0
	Harmonic filter H2
	-74.0
	Duplexer H2
	-56.0

	H2 @ duplexer  output
	-37.9
	H2 @ harmonic filter output
	-40.0
	H2 @ duplexer  output
	-37.9

	Harmonic filter H2
	-80.0
	Duplexer H2
	-56.0
	 
	 

	H2 @ harmonic filter output
	-67.7
	H2 @ duplexer  output
	-55.5
	 
	 

	Diplexer H2
	-80.0
	Diplexer H2
	-80.0
	Diplexer H2
	-80.0

	H2 @ diplexer output
	-79.3
	H2 @ diplexer output
	-74.2
	H2 @ diplexer output
	-57.9

	Switch H2
	-72.0
	Switch H2
	-72.0
	Switch H2
	-72.0

	H2 @ switch/antenna port
	-71.3
	H2 @ switch/antenna port
	-69.9
	H2 @ switch/antenna port
	-57.7

	PCB coupling referred to antenna
	-72.0
	PCB coupling referred to antenna
	-72.0
	PCB coupling referred to antenna
	-72.0

	LNA H2 referred to antenna
	-56.0
	LNA H2 referred to antenna
	-56.0
	LNA H2 referred to antenna
	-56.0

	Total H2
	-55.8
	Total H2
	-55.7
	Total H2
	-53.7

	Diversity Path

	Harmonic filter after duplexer
	dBm
	Harmonic filter after PA
	dBm
	Without harmonic filter
	dBm

	H2 @ antenna
	-81.3
	H2 @ antenna
	-79.9
	H2 @ antenna
	-67.7

	Switch H2
	-92.0
	Switch H2
	-92.0
	Switch H2
	-92.0

	Diplexer H2 referred to antenna
	-100.0
	Diplexer H2 referred to antenna
	-100.0
	Diplexer H2 referred to antenna
	-100.0

	BPF H2 referred to antenna
	-179.0
	BPF H2 referred to antenna
	-179.0
	BPF H2 referred to antenna
	-179.0

	PCB coupling referred to antenna
	-72.0
	PCB coupling referred to antenna
	-72.0
	PCB coupling referred to antenna
	-72.0

	LNA H2 referred to antenna
	-82.0
	LNA H2 referred to antenna
	-82.0
	LNA H2 referred to antenna
	-82.0

	Total H2
	-71.1
	Total H2
	-71.0
	Total H2
	-66.2


Table 2-3 Link analysis for 2nd harmonic power level calculation
Three front-end configurations had been analyzed, (1) with harmonic filter placed after B3 duplexer, (2) with harmonic filter placed after B3 PA, and (3) without harmonic filter. The MSD levels after MRC for each configuration are summarized in Table 2-4, 2-5, and 2-6, respectively. 

Base on our analysis results, it is seen that the MSD level without harmonic filter can be higher than 32 dB for 5-MHz carrier. Adding harmonic filter can reduce MSD by nearly 5 dB. And there is virtually no MSD improvement by moving harmonic filter from PA output to duplexer output. 
	Harmonic filter after duplexer

	BW
	
	Floor
	H2
	Total

	5 MHz
	Main Path (dBm)
	-96
	-55.8
	-55.8

	
	Diversity Path (dBm)
	-96
	-71.1
	-71.1

	
	After MRC (dBm)
	-99
	
	-71.2

	
	MSD (dB)
	
	
	27.8

	10 MHz
	Main Path (dBm)
	-93
	-55.8
	-55.8

	
	Diversity Path (dBm)
	-93
	-71.1
	-71.1

	
	After MRC (dBm)
	-96
	
	-71.2

	
	MSD (dB)
	
	
	24.8

	15 MHz
	Main Path (dBm)
	-91.2
	-55.8
	-55.8

	
	Diversity Path (dBm)
	-91.2
	-71.1
	-71.1

	
	After MRC (dBm)
	-94.2
	
	-71.2

	
	MSD (dB)
	
	
	23.0

	20 MHz
	Main Path (dBm)
	-90
	-55.8
	-55.8

	
	Diversity Path (dBm)
	-90
	-71.1
	-71.1

	
	After MRC (dBm)
	-93
	
	-71.2

	
	MSD (dB)
	
	
	21.8


Table 2-4 MSD for configuration with harmonic filter after duplexer
	Harmonic filter after PA

	BW
	 
	Floor
	H2
	Total

	5 MHz
	Main Path (dBm)
	-96
	-55.7
	-55.7

	
	Diversity Path (dBm)
	-96
	-71.0
	-71.0

	
	After MRC (dBm)
	-99
	
	-71.1

	
	MSD (dB)
	
	
	27.9

	10 MHz
	Main Path (dBm)
	-93
	-55.7
	-55.7

	
	Diversity Path (dBm)
	-93
	-71.0
	-71.0

	
	After MRC (dBm)
	-96
	
	-71.1

	
	MSD (dB)
	
	
	24.9

	15 MHz
	Main Path (dBm)
	-91.2
	-55.7
	-55.7

	
	Diversity Path (dBm)
	-91.2
	-71.0
	-71.0

	
	After MRC (dBm)
	-94.2
	
	-71.1

	
	MSD (dB)
	
	
	23.1

	20 MHz
	Main Path (dBm)
	-90
	-55.7
	-55.7

	
	Diversity Path (dBm)
	-90
	-71.0
	-70.9

	
	After MRC (dBm)
	-93
	
	-71.1

	
	MSD (dB)
	
	
	21.9


Table 2-5 MSD for configuration with harmonic filter after PA
	Without harmonic filter

	BW
	 
	Floor
	H2
	Total

	5 MHz
	Main Path (dBm)
	-96
	-53.7
	-53.7

	
	Diversity Path (dBm)
	-96
	-66.2
	-66.2

	
	After MRC (dBm)
	-99
	
	-66.4

	
	MSD (dB)
	
	
	32.6

	10 MHz
	Main Path (dBm)
	-93
	-53.7
	-53.7

	
	Diversity Path (dBm)
	-93
	-66.2
	-66.2

	
	After MRC (dBm)
	-96
	
	-66.4

	
	MSD (dB)
	
	
	29.6

	15 MHz
	Main Path (dBm)
	-91.2
	-53.7
	-53.7

	
	Diversity Path (dBm)
	-91.2
	-66.2
	-66.2

	
	After MRC (dBm)
	-94.2
	
	-66.4

	
	MSD (dB)
	
	
	27.8

	20 MHz
	Main Path (dBm)
	-90
	-53.7
	-53.7

	
	Diversity Path (dBm)
	-90
	-66.2
	-66.2

	
	After MRC (dBm)
	-93
	
	-66.4

	
	MSD (dB)
	
	
	26.6


Table 2-6 MSD for configuration without harmonic filter
3
Conclusion
In this contribution, we derived the MSD level for B42 in class A2 CA B3_B42 as reference for future specifications development. Our analysis results showed that the MSD level without harmonic filter can be higher than 32 dB for 5-MHz carrier. Adding harmonic filter can reduce MSD by nearly 5 dB. And there is virtually no MSD improvement by moving harmonic filter from PA output to duplexer output.           
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