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1
Introduction
CA_B3_B31 [1] is categorized as class A2 CA since B31 UL 4th harmonic can potentially fall on top of B3 DL carrier to cause self-desensitization. In this contribution, we provide a separate MSD analysis in addition to what had been presented in last RAN4 meeting [2] as a reference for future specification development.
2
Discussion
CA_B3_B31 is categorized as class A2 CA as B31 UL 4th harmonic can potentially fall on top of B3 DL carrier to cause self-desensitization, as shown in Table 2-1.

	 
	B31 UL
	B31 UL x4 
	B3 DL

	Range (MHz)
	452.5 – 457.5
	1810 - 1830
	1805 - 1880


Table 2-1 B31 UL and B3 DL harmonic relation for CA_B3_B31
In this contribution, we provided the preliminary B3 MSD analysis based on the commonly adopted L/H CA reference architecture as illustrated in Figure 2-1. 
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Figure 2-1 Reference architecture for CA_B3_B31 MSD analysis
Due to the unavailability of B31 front-end components performance data, such as PA 4th harmonic power level, duplexer rejection at B3 DL range, and passive component 4th order linearity (IP4), the MSD calculation was based on a set of linearity and isolation parameters mostly with rational engineering guess, as summarized in Table 2-2. Notice that the duplexer rejection level at B3 DL range was based on the data provided by a single filter vendor, with the frequency response shown in Figure 2-2, which however was previously designed for CDMA applications. The PA 4th harmonic power level, on the other hand, was based on the measurement data from a commercial PA operating at 700 MHz.  
	Isolation
	dB
	Linearity (IP4)
	dBm

	Duplexer 
	10
	Duplexer
	60

	Harmonic filter
	30
	Harmonic filter
	65

	Diplexer
	15
	Diplexer
	60

	Antenna
	10
	Switch
	55

	PCB
	70
	LNA (IIP4)
	-6

	B3 Rx selectivity @ B31 Tx
	60
	
	


Table 2-2 Front-end component isolation and 4th order linearity parameters for MSD calculation
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Figure 2-2 450 MHz band duplexer Tx wideband response

Table 2-3 presents the link analysis to calculate the 4th harmonic interference power level (H4) referenced to antenna port for both main path and diversity path. The MSD levels after MRC by assuming uncorrelated H4 between main and diversity paths are summarized in Table 2-4.

The impact of PCB isolation and harmonic filter rejection performance to MSD level (for 5-MHz carrier) were also analyzed, which are illustrated in Figure 2-3 and 2-4, respectively. Based on these analysis results, we observe that even B31 duplexer in conjunction with harmonic filter and common diplexer can provide sufficient rejection of H4 in direct signal path, the MSD is still bounded to be higher than 7 dB for 5-MHz carrier, owning to the finite PCB isolation.

Since MSD is also strongly dependent on B31 PA H4 power level which was not available at the time of our analysis, we suggest more studies and analyses in RAN4 on this band combination before the MSD and associated requirements can be concluded.      

	Insertion loss (dB)
	4
	 
	 

	PA output power (dBm)
	27
	 
	 

	Main Path

	Harmonic filter after duplexer
	dBm
	Without harmonic filter
	dBm

	H4 @ PA output
	-22.0
	H4 @ PA output
	-22.0

	Duplexer H4
	-84.0
	Duplexer H4
	-84.0

	H4 @ duplexer  output
	-36.0
	H4 @ duplexer  output
	-36.0

	Harmonic filter H4
	-115.0
	 
	 

	H4 @ harmonic filter output
	-66.0
	 
	 

	LB Switch H4
	-85.0
	LB Switch H4
	-85.0

	H4 @ switch output
	-65.9
	H4 @ switch output
	-36.0

	Diplexer H4
	-100.0
	Diplexer H4
	-100.0

	H4 @ antenna port
	-80.9
	H4 @ antenna port
	-51.0

	PCB coupling referred to antenna
	-88.0
	PCB coupling referred to antenna
	-88.0

	On-chip DA H4 to LNA
	-102.0
	On-chip DA H4 to LNA
	-102.0

	LNA H4 referred to antenna
	-198.0
	LNA H4 referred to antenna
	-198.0

	Total H4
	-80.1
	Total H4
	-51.0

	Diversity Path

	With harmonic filter
	dBm
	Without harmonic filter
	dBm

	H4 @ antenna
	-90.9
	H4 @ antenna
	-61.0

	Diplexer H4
	-140.0
	Diplexer H4
	-140.0

	HB Switch H4
	-125.0
	HB Switch H4
	-125.0

	PCB coupling referred to antenna
	-88.0
	PCB coupling referred to antenna
	-88.0

	On-chip DA H4 to LNA
	-102.0
	On-chip DA H4 to LNA
	-102.0

	LNA H4 referred to antenna
	-238.0
	LNA H4 referred to antenna
	-238.0

	Total H4
	-86.1
	Total H4
	-61.0


Table 2-3 Link analysis for 4th harmonic power level calculation
	 
	H4 (dBm)
	MSD (dB)

	
	Main
	Diversity
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	w/i harmonic filter
	-80.1
	-86.1
	10.5
	8.0
	6.6
	5.8

	w/o harmonic filter
	-51.0
	-61.0
	35.6
	32.6
	30.8
	29.6


Table 2-4 MSD with H4 fully aligned with DL carrier
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Figure 2-3 Impact of PCB isolation to MSD level
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Figure 2-4 Impact of harmonic filter rejection performance to MSD level
3
Conclusion
In this contribution, we provided preliminary MSD analysis for B3 in class A2 CA B3_B31 as reference for future specifications development. Due to the unavailability of B31 front-end components performance data at the time of our analysis, we suggest more studies and analyses in RAN4 on this band combination before the MSD and associated requirements can be concluded.                
4
References
[1] RP-141337, “WID: LTE Advanced Carrier Aggregation of Band 3 and Band 31”, Orange, Huawei, TSG RAN Meeting #65, Edinburgh, Scotland, September 9th – 13th, 2014 

[2] R4-147046, “Reference sensitivity requirements for CA_B3_B31”, Huawei, Hisilicon, TSG-RAN WG4 Meeting #73, San Francisco, CA, USA, November 17th – 21st, 2014
_1482130575.vsd
B31


B3



