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Introduction
This input gives triplexer insertion loss data when aggregating CA_1A-42A for LTE. 
Triplexer data
The triplexer filter data for combining B1 + B42 are given in: 
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Considering performance shift of ±5 MHz for B1 and ±9 MHz for B42 to consider ETC and manufacturing variations in that bands the expected IL are given in the table below:
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL [dB]

	Rx IL [dB]


	Quadplexer
	1
	0.3
	0.1

	
	42
	0.2
	0.2


The triplexer offers also isolation > 20 dB to B43 over ETC for frequencies > 3650 MHz. For  (TIB,c and (RIB using the shared pain approach we suggest:
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-40A
	1
	0

	
	42
	0


	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_3A-40A
	1
	0

	
	42
	0


Text proposal for TR 36.851 V0.11.0
----- Unchanged sections omitted -----
----- Start of TP -----
7.2.2.1.3
∆TIB and ∆RIB values

For two simultaneous DL and one UL the (TIB,c and (RIB,c values are shown in table 7.2.2.1.3-1, and in table 7.2.2.1.3-2:

Table 7.2.2.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-40A
	3
	0

	
	40
	0


Table 7.2.2.1.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-40A
	3
	0

	
	40
	0


----- End of TP -----
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Comments 


The methodology used in this study was to start with the TR triplexer design,  optimizing for low pass band insertion loss and high cross-
isolation to other bands that might be simultaneously operating.  Also, filter rejection in both 2.4 and 5 GHz WiFi was requested.  Additionally, 
some parameters were constrained in a way to minimize “flyback” .  Once the TR triplexer design was obtained, it was used as the starting 
point for each of the sequential designs.  Un-necessary portions of the structure were removed, as were optimization goals that no longer 
applied.  Variable ranges were not altered and starting values were those of the optimized triplexer design.  The optimizer then sought a new 
solution for the new “degenerate” product.  In this way, all the designs target the same performance, so offer the best comparison of the 
“multiplexing cost”.  


The architecture investigated uses a TR triplexer where the B42 filter supports both Tx and Rx.   It is assumed either band can be primary, and 
B1 can receive when B42 is transmitting. 


The traces shown are linear simulations based on measured capabilities of Avago Technologies’ Film Bulk Acoustic Resonator (FBAR) filter 
process.   Linear simulations of the kind used in this study typically give a good indication of the bandwidth and roll off (rejection) that can be 
achieved in physical filters.  They do not capture coupling effects.  The optimization targets used were chosen for comparison of losses in 
multiplexing, not to generate commercial product. 


The modeling for B1 is based on measured resonators.  The modeling for B42 is based on estimates of resonator performance at 3.5 GHz , so 
may be less accurate. 


The plots unless otherwise noted represent the performance of typical filters at room temperature (25C).   This exercise is not intended to 
describe over temperature performance.  However reading the plots 5 MHz outside the nominal frequency band for B1 and 8 MHz outside the 
nominal frequency band for B42 correspond fairly well to ETC conditions for -20 to +85 C. 


These simulations are for informational purposes only and do not represent physical products.  These simulations should not be taken as any 
guarantee of absolute performance or of the availability of the designs shown herein. 
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Higher filter loss from multiplexing and from cross-isolation requirements 
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B42 Insertion Loss Comparison 


Olive – B42 Filter in B1-B42TR triplexer 


Dark Green – B42 Filter from triplexer reoptimized as stand alone, no CA cross isolations 
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B1 Tx Insertion Loss Comparison 


Red – B1Tx Filter in B1-B42TR triplexer 


Brown – B1 Tx Filter from triplexer reoptimized as stand alone duplexer, no CA cross isolations 
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B1 Rx Insertion Loss Comparison 


Blue – B1Rx Filter in B1-B42TR triplexer 


Navy – B1 Rx Filter from triplexer reoptimized as stand alone duplexer, no CA cross isolations 
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B1-B42TR Triplexer: Broadband 


Red – B1Tx Filter in B1-B42TR Triplexer 


Blue – B1Rx Filter in B1-B42TR Triplexer 


Olive – B42TR Filter in B1-B42TR Triplexer 
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B1-B42TR Triplexer B42 Band Performance 


Olive- B42 Filter in B1-B42TR triplexer 


Grey – B42 Return Loss in B1-B42TR triplexer 


Red – B1Rx in B1-B42TR triplexer 


Blue – B1Tx in B1-B42TR triplexer 
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B1-B42TR Triplexer B1 Tx Band Performance 


Red – B1 Tx in B1-B42TR triplexer 


Grey – B1 Tx Return Loss in B1-B42TR triplexer 


Blue – B1 Rx in B1-B42TR triplexer 


Olive- B42TR in B1-B42TR triplexer 
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B1-B42TR Triplexer B1 Rx Band Performance 


Blue – B1 Rx in B1-B42TR triplexer 


Grey – B1 Rx Return Loss in B1-B42TR triplexer 


Red – B1 Tx in B1-B42TR triplexer 


Olive- B42TR in B1-B42TR triplexer 
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B1 Duplexer: Broadband 


Red – B1 Tx Filter in Triplexer 


Brown – B1 Tx Filter from triplexer reoptimized as stand alone duplexer, no CA cross isolations 


Blue – B1 Rx Filter in Triplexer 


Navy – B1 Rx Filter from triplexer reoptimized as stand alone duplexer, no CA cross-isolations 
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B42 Filter: Broadband 


Olive – B1-B42TR triplexer 


Dark Green – B42 Filter from triplexer reoptimized as stand alone, no CA cross-isolations 
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