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1 Introduction
Way forward [1][2] for framework of handling the inter-band CA combinations decision has been agreed in RAN4 #59 meeting:
1. Create classes of inter-band combinations with specific technical characteristics

2. Develop method for specifying combinations belonging to certain class
· Use frequency separation as a coarse basis
· Low band is < 1 GHz

· High band is > 1.7 GHz

· Separate treatment of 1.5 GHz
· Subclass based on technical challenge

· Harmonic relation between bands combined

· Intermodulation products

3. Combinations will be introduced in a release independent manner into a relevant class within the methodology of the frame work
The following has also been agreed:
1. Start work on CA with one UL CC and two DL CCs
2. Study two UL(s) in later phase of Rel-11
So far, it can be observed that the discussion was mainly carried out from UE perspectives as UE implementation of CA faces many unique challenges such as the size limit, the need of a joint device for combining two bands, and the support of multiple bands, etc. At the same time, to progress the work of CA for BS, it is necessary to analyze what needs to be done for BS in the face of some many band combinations, which is also part of the purpose of this contribution. 

In this contribution, we also classify the existing inter-band CA combination according to the rules agreed last meeting.
2 Discussion of BS
2.1 BS Classes 

In R10, the CA RF requirements were limited to wide area BS only for reasons [3]:

1. For home BS, its output power is further restricted for protection of adjacent LTE operation. Specifically, the Home BS output power behavior with intra-band CA and two adjacent operators is not defined and requires further considerations. 

2. The operating band unwanted emissions for LA and Home BS class would require further considerations.

Note for inter-band CA, this uncertainty of home BS output power behavior may not exist if there is only one CC from each aggregated band. Nevertheless, with similar consideration as for R10, it is proposed to work on CA RF requirements for wide area BS first. 
2.2 IL of Diplexer or Quadplexer 

It can be generally understood that the hotly debated issue of how to consider the IL of a diplexer or quadplexer that is needed to join two CCs from aggregated bands for UE is not so relevant for BS because for BS, its relatively flexible size can be used to offset the impacts introduced by additional components. Additionally, most of the ancillary components in existing BS systems, such as antenna, combiners, etc. are covered by specifications not produced in 3GPP. It’s proposed to follow this approach for inter-band CA.
3 Discussion of UE
3.1 Classification of the existing inter-band CA combination
The four categories of inter-band combinations have listed below:
Category A: Low-High band combination without harmonic relation between bands
Category B: Low-High band combination with harmonic relation between bands 
Category C: Low-Low or High-High combination without intermodulation problem 

Category D: Low-Low or High-High combination with intermodulation problem
For the existing inter-band CA combination, we classify them into the four categories according to the rules:
Table 1 Classify the existing inter-band CA combination
	Band combinations
	EUTRA band
	Frequency
	Hamonics
	Intermodulation
	Category

	CA_B3_B7
	3
	> 1.7 GHz
	N
	N
	C

	
	7
	> 1.7 GHz
	
	
	

	CA_B4_B12
	4
	> 1.7 GHz
	Y
	N
	B

	
	12
	< 1 GHz
	
	
	

	CA_B5_B12
	5
	< 1 GHz
	N
	N
	C

	
	12
	< 1 GHz
	
	
	

	CA_B20_B7
	20
	< 1 GHz
	N
	N
	A

	
	7
	> 1.7 GHz
	
	
	

	CA_B2_B17
	2
	> 1.7 GHz
	N
	N
	A

	
	17
	< 1 GHz
	
	
	

	CA_B4_B5
	4
	> 1.7 GHz
	N
	N
	A

	
	5
	< 1 GHz
	
	
	

	CA_B5_B17
	5
	< 1 GHz
	N
	N
	C

	
	17
	< 1 GHz
	
	
	

	CA_B1_B5
	1
	> 1.7 GHz
	N
	N
	A

	
	5
	< 1 GHz
	
	
	


3.2 Some analysis
For category A, there are four combinations, CA_B20_B7, CA_B2_B17, CA_B4_B5 and CA_B1_B5. There is not very challenge technical problem for this category.
For category B, there is only one combination CA_B4_B12.
For category C, there are three combinations, CA_B3_B7, CA_B5_B12 and CA_B5_B17. For the low-low or high-high combination, no intermodulation problem is observed.
There is no combination in category D.

The diplexer has low insertion loss and good rejection to the other band, but it needs enough transition band for implementation. From table 2, it’s preferred to use a diplexer for B3+B7. There could be be options for B5+B12 and B5+B17 regarding the selection between diplexers or quadplexers.
Table 2 Band separation for different band combinations
	Band combinations
	Band Seperation (MHz)
	Seperation Center (MHz)
	Band Separation/Separation Center

	CA_B3_B7
	620
	2190
	0.28

	CA_B5_B12
	148
	820
	0.18

	CA_B5_B17
	78
	785
	0.1


4 Conclusion
For BS, it is proposed to adopt the following proposals:

· Proposal 1: CA RF requirements should for wide area BS first.

· Proposal 2: There is no need for consideration of IL for BS due to diplexer or Quadplexer.

· Proposal 3: All the analyses on BS CA aspects need to be captured.

For UE, we provide the classification of the existing inter-band CA combination according to the rules agreed last meeting:

· For category A, there are four combinations, CA_B20_B7, CA_B2_B17, CA_B4_B5 and CA_B1_B5. There should be no very challenging technical problem for this category.
· For category B, there is only one combination CA_B4_B12.
· For category C, there are three combinations, CA_B3_B7, CA_B5_B12 and CA_B5_B17.

· There is no combination in category D for the time being.
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