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1 Introduction
The WI proposal to support the LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31was approved in RAN#65 [1]. One of WI objective is to specify the band-combination specific RF requirements for the inter-band CA scenarios.
 In this contribution, we provide discussion on UE requirements for CA_B3_B31.
2 Discussion
2.1 
Channel bandwidths per operating band for CA
Table 2.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-31A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	25
	0

	
	31
	
	Yes
	Yes
	
	
	
	
	


2.2 
4th harmonics
The study on harmonic products for band 3+ band 31 CA with 1UL can be found in [2]. And it is found that none of 2nd and 3rd harmonics fall into the own and any other receive bands. While 4th order harmonics may fall into partial UE receive band of Band 3. The 4th harmonics suppression is -57 dBc from the component datasheet of one PA vendor. The 4th harmonics coupled into the input of the high band LNA through the conductive path is analyzed as below, where the performance of band31 TX filter and low-high band diplexer are shown in Figure 2.2-1 and Figure 2.2-2. 
Table 2.2-1: 1UL B3 + B31 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	452.5
	457.5
	1710
	1785

	2nd order harmonics frequency range (MHz)
	905 to 915
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	1357.5 to 1372.5
	5130 to 5355

	4th order harmonics frequency range (MHz)
	1810 to 1830
	6840 to 7140


Table 2.2-2: 4th harmonics through the conductive path
	Component 
	Spec
	4th harmonics (dBm)

	B31 Tx
	27.5 dBm
	　

	B31 PA H4 suppression
	-57 dBc
	-29.5

	B31 duplexer
	25 dBc
	-54.5

	Harmonic filter
	25 dBc
	-79.5

	Diplexer
	25 dBc
	-104.5
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Figure 2.2-1: TX filter Attenuation in Band3 
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Figure 2.2-1: Diplexer attenuation in Band3
It is noted that other harmonic coupling path such as the isolation on the PCB and single-chip are not included in this analysis. The 4th harmonic level is -104.5 dBm with consideration of a harmonic filter which provide additional 25 dB suppression. Without harmonic filter the 4th harmonic level is about -79.5 dBm. Correspondingly, for the primary receiver, the conducted sensitivity of Band 3 was degraded by 0.5dB and 15.6 dB due to conductive path, respectively, for with and without harmonic fitler. Our view is to consider a harmonic filter for define the requirement for CA_3-31. The MSD in the range of 1810-1830MHz should be further discussed taking other aspects into account. And for the downlink transmission bandwidth of Band 3 is out of the 4th transmitter harmonic of band31, only the additional insertion loss of diplexer shall be considered.
3 Conclusion

In this contribution, we provide initial discussion on UE requirements for CA_B3_B31. It is found that the 4th harmonics issue may need further study.
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