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1 Introduction
Issues on inter-band CA UE requirement have been discussed extensively in several RAN4 meetings. In this contribution, we give further consideration of
the UE requirements for inter-band CA with harmonic problem.
2 Discussion
2.1 Inter-band category B
Based on the classes of combinations defined in [1], inter-band category B is low-high band combination with harmonic relation between bands. The CA_B4_B12 combination corresponds to the inter-band category B. We use CA_B4_B12 combination as an example to study the self-interference for inter-band category B.
	Band combinations
	EUTRA band
	Frequency
	Hamonics
	Intermodulation
	Category

	CA_B4_B12
	4
	> 1.7 GHz
	Y
	N
	B

	
	12
	< 1 GHz
	
	
	


For category B UE requirement, in addition to considering the impact to the transmit power and receiver reference sensitivity due to the insertion loss of diplexer or quad-plexer, the impact to the receiver reference sensitivity of band 4 due to the 3rd harmonic of band12 is a major specific issue for Band 4 and band 12 combination.
	Band
	Harmonic
	Frequency range (MHz)
	Self-interference

	B4
	1F
	1710
	1755
	 

	
	2*F
	3420
	3510
	 

	
	3*F
	5130
	5265
	 

	B12
	1F
	699
	716
	 

	
	2*F
	1398
	1432
	 

	
	3*F
	2097
	2148
	B4 (2110~2155)


The evaluation method of harmonic can be found in [2] and [3]. For a legacy UE, the emission level can be calculated as follow:
Harmonic power = transmit power – harmonic suppression –duplexer attenuation
For example, assuming the UE transmits 23 dBm within 1 RB and the total suppression is about 80 dB, the harmonic power equals -57dBm and equivalently -61.8 dBm/180 kHz. The noise floor is around -112.4 dBm/180 kHz. To guarantee the noise rise is less than 3 dB, about 51 dB of additional attenuation is needed. If UE transmit maximum power within 5 MHz, 37 dB of additional attenuation is needed. The impact due to harmonic depends on the PSD and the location of transmited RB in the low band. From the result of cauculation, simultaneous high power transmission and low power reception on aggressor and victim RB is impossible if no additional attenuation is added.

To avoid the interference from the harmonic of low band, some method such as scheduling coordination, power reduction and filtering are describe in [3]. For Low-High band combination, diplexer is a prefered solution to combine the signal from two bands due to low insertion loss and aditional attenuation. Due to the duplexer, diplexer or filter are band specific, it is proposed to analysis the self-interference case by case considering the attenuation characteristic of duplexer, diplexer and/or filter for each combination.
2.2 Inter-band category A
Another category for Low-high band combination is category A which is the combination without harmonic relation between bands. There is no self-interference issue while the harmonic of low band may fall into other victim band. We use CA_B7_B20 combination as an example to study this scenario for inter-band category A.

	Band
	Harmonic
	Frequency range (MHz)
	Victim band

	B7
	1F
	2500
	2570
	 

	
	2*F
	5000
	5140
	 

	
	3*F
	7500
	7710
	 

	B20
	1F
	832
	862
	 

	
	2*F
	1664
	1724
	 

	
	3*F
	2496
	2586
	B7 uplink (2500~2570); B38 (2570~2620)


For the case of harmonic falls into the downlink of other band, the current TS36.101 already covers the corresponding situation.
	20
	E-UTRA Band 1, 3, 7, 8, 20, 33, 34, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA Band 38
	FDL_low
	-
	FDL_high
	-50
	1
	Note 2


For the 3rd order harmonic of band 20 falls into Band 7 uplink when both carriers are active, since the suppression of harmonic is relative large (e.g. 80 dB) compared to the power difference between the two active carriers, the impact to high band transmitter can be ignored.
3 Conclusion
In this contribution, we give further consideration of
the UE requirements for inter-band CA with harmonic problem. For inter-band category B, it is proposed to analysis the self-interference case by case considering the attenuation characteristic of duplexer, diplexer and/or filter for each combination.
For inter-band category A, no special consideration is needed for harmonic of low band falls into the downlink of other bands or uplink of high band.
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