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1. Introduction

In recent meetings, the issue on how to define the RF requirement for inter-band is highly discussed, In contribution [1] and [2], the methodology and principal of the frame work on how to deal with the RF requirement for inter-band CA was put forward, and got well recognize by many companies .In this contribution we try to give some further considerations on this issue.
2. Discussion
In the contribution [1] and [2], 
the following tentative classes were proposed. We think this is a good job for inter-band combinations, because different classes have their own technical characteristics, and the newly introduced inter-band combinations are easily classified using the following principal after a simple judgment.

A: Low-high band combination without harmonic relation between bands

B: Low-high band combination with harmonic relation between bands

C: Low-low or high-high band combination without intermodulation problem (low order IM)

D: Low-low or high-high band combination with intermodulation problem (low order IM)

And Combinations with operating bands in the 1.5 GHz are designated into the above classes on a case-by-case basis. 
Where

“Low” band if the maximum of the upper frequency limit of the transmit and receive frequency band is < 1 GHz
“High” band if the minimum of the lower frequency limit of the transmit and receive frequency band is > 1.7 GHz
We think above method on how to class inter-band combinations not only for single UL but also for two simultaneous UL. For single UL, there are categories A, B and C, but for two simultaneous UL, all of the above categories are present. 
We know that the additional Diplexer or Quadruplexer for inter-band CA will cause additional relaxation in some RF requirements. And this is the same for all above classes. So a rule on how to deal with the additional insertion loss should be suitable for all above classes, it means that the rule is common among all above classes. We can consider as a general requirements for inter-band CA.
Proposal: For a given inter-band combination, the relaxation caused by additional insertion loss is specified separately for each band. The specific relaxation value is given in form of table, and the table style is recommended in the Annex.
For category B and category D, it is not only to be considered the above relaxation caused by insertion loss, but also to be considered the “self interference” which caused by harmonic and intermodulation product. The “self interference” is difficult to avoid, unless take additional technique for inter-band, like:
1. Some restriction in the transmitter, such as power back off , because the power of the harmonic or intemodulation produce is reduced if transmitter back-off is applied, but this will impact on the cell coverage and system throughputs. 
2. Increase the isolations of diplexer, but this will also increase the insertion loss, so it will also impact on the relaxation ΔTIB,c and ΔRIB,c ,how to find the balance between isolations and insertion loss for diplexer need to be further study.
3. Taking certain measures in advance to avoid self interference. We know that it is not all of the conditions will lead to self interference for category B and category D, it is only occur in the conditions that the harmonic or intermodulaton product of the UL falling into the active channel of the DL. So we can take reasonable frequency planning in advance to avoid self interference problem. For example, for band 17+band4 combinations; it should be classified as category B, if the uplink is not active in band17, the harmonics problem will not occur. Or if the uplink is active in band 17, but the harmonic product is far away from the active channel of the DL, the harmonics problem will not occur, too.
Base on above analysis, we give the following proposals. 
1. The rule on how to deal with insertion loss should be considered firstly, and the rule is common among all categories.
2. For B and D, several additional techniques can be introduced according above analysis, we need to choose a technique and define the RF requirement, or just define the RF requirement no matter what kind of technique？ We should reach a consensus about this at the beginning, or it will impact on the future study progress for category B and category D.
Summary
1. For a given inter-band combination, the relaxation caused by additional insertion loss is specified separately for each band. The specific relaxation value is given in form of table, and the table style is recommended in the Annex.

2. The rule on how to deal with insertion loss should be considered firstly, and the rule is common among all categories.
3. For B and D, several additional techniques can be introduced according above analysis, we need to choose a technique and define the RF requirement, or just define the RF requirement no matter what kind of technique？ We should reach a consensus about this at the beginning, or it will impact on the future study progress for B and D.
Reference
[1] R4-112599, “Handling of inter-band carrier aggregation combinations”,Ericsson, ST-Ericsson
[2] R4-113290, “TP for TR 36.807: handling of inter-band CA scenarios”, Ericsson, ST-Ericsson
Annex                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
	class
	E-UTRA CA Band
	E-UTRA Band
	ΔTIB,c  [dB] 


	ΔRIB,c  [dB] 



	A
	CA_1-5
	1
	
	

	
	
	5
	
	

	
	CA_4-13
	4
	
	

	
	
	13
	
	

	
	CA_7-20
	7
	
	

	
	
	20
	
	

	
	CA_2-17
	2
	
	

	
	
	17
	
	

	
	CA_4-5
	4
	
	

	
	
	5
	
	

	
	CA_X-Y
	X
	
	

	
	
	Y
	
	


	class
	E-UTRA CA Band
	E-UTRA Band

	ΔTIB,c  [dB] 


	ΔRIB,c  [dB] 



	B
	CA_4-17
	4
	
	

	
	
	17
	
	

	
	CA_4-12
	4
	
	

	
	
	12
	
	

	
	CA_X-Y
	X
	
	

	
	
	Y
	
	



	class
	E-UTRA CA Band
	E-UTRA Band

	ΔTIB,c  [dB] 


	ΔRIB,c  [dB] 



	C
	CA_3-7
	3
	
	

	
	
	7
	
	

	
	CA_5-12
	5
	
	

	
	
	12
	
	

	
	CA_5-17
	5
	
	

	
	
	17
	
	

	
	CA_X-Y
	X
	
	

	
	
	Y
	
	


	class
	E-UTRA CA Band
	E-UTRA Band

	ΔTIB,c  [dB] 


	ΔRIB,c  [dB] 



	D
	CA_X-Y
	X
	
	

	
	
	Y
	
	


1
1

