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1. Introduction
In this contribution we discuss UE related topics for interband CA configuration CA_2A-4A.
2. Discussion
2.1
LTE-Advanced Carrier Aggregation of Band 2 and Band 4
LTE interband carrier aggregation configuration CA_2A-4A shall be operated in E-UTRA CA band CA_2-4 as specified in Table 2.1-1.
Table 2.1-1: CA_2-4 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band

	
	
	BS receive / UE transmit
	BS transmit / UE receive 

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	CA_2-4
	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz

	
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz


LTE interband carrier aggregation configuration CA_2A-4A shall be operated with E-UTRA channel bandwidths as specified in Table 2.1-2

Table 2.1-2: CA_2A-4A operating band
	CA Configuration
	CA operating / channel bandwidth

	
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_2A-4A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	 

	
	4
	 
	 
	Yes
	Yes
	Yes
	 


2.2

UE UL harmonics
The scope of the WID [1] states that the specifications are done for 1 UL operation. Because of that IMD studies between the UL bands are not required for now. Study of UL 2nd and 3rd order harmonics frequencies is needed. Results of the harmonic study are presented in Table 2.2-1. It can be observed that none of the 2nd or 3rd harmonic products fall into own DL bands. It can be noted that band 4 second harmonic extends to 3510 MHz which is the start frequency for band 22 and some harmonic power might land on band 22.  Band 4 second harmonic also falls to band 43. Band 2 second harmonic falls to band 43.
Table 2.2-1 Harmonic analysis for UE UL

	
	Order of harmonics
	Harmonic frequency range / MHz

	Band 2
	2nd harmonic range
	3700
	3820

	Band 4
	2nd harmonic range
	3420
	3510

	Band 2
	3rd harmonic range
	5550
	5730

	Band 4
	3rd harmonic range
	5130
	5265


2.3
Additional insertion loss
The following additional ILs for combining band 2+4 were reported by two filter manufacturers. Simulations were performed for typical performance but as the duplex-filter baseline performance and quadplexer performance were both simulated it can be assumed that performance difference stays constant under ETC conditions.
Table 2.3-1: Reported ILs for band 2 + 4 quadplexers
	E-UTRA bands
	UL IL (dB) 

vendor 1
	DL IL (dB)

vendor 1
	UL IL (dB)

vendor 2 
	DL IL (dB 

vendor 2

	2
	0.55
	0.91
	0.46
	0.53

	4
	0.51
	0.41
	0.51
	0.29


Table 2.3-2: Average UL and DL IL for combining band 2 and band 4
	Inter-band CA Configuration
	E-UTRA Band
	UL IL  [dB]
	DL IL  [dB]
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	2
	0.51
	0.66

	
	4
	0.51
	0.35


3. Conclusion
In this contribution we have presented the results of UL harmonics study and provided information from two filter vendors on additional insertion loss coming from combining the bands.
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