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1 Introduction
In LTE, UE category and also supported bands information which describes UE capability are requested to report during RRC connection establishment procedure [1]. In LTE-A CA scenarios, UE category and capability have been extended due to introduction of component carrier concept. In previous RAN4 meeting, way forward of UE category and capability [2] is discussed. Supported frequency band or over which the aggregation, bandwidth of each frequency band and also number of component carriers for continuous carrier aggregation are defined as UE capability.  Moreover, as current RAN2 agreement, the configuration of DL/UL CC is within UE’s aggregation capability. Also, as a consequence of the latter activation/deactivation is as well within UE capability.  In this document, we provide our consideration on the UE capability clarifications to support defining DL/UL CC configuration and also activation/deactivation procedures.  
2 Discussion 
The definition of UE capability should be fulfilled the following criteria:
· Generally describe capability which should support carrier aggregation scenarios as
· Intra-band continuous CC aggregation
· Intra-band non-continuous CC aggregation

· Inter-band non-continuous CC aggregation

· eNB should indicates UE CC configuration and further activation/deactivation depends on UE capability in order to avoid unnecessary configuration and activation/deactivation signalling 
·  Avoiding signalling overhead in terms of UE capability reporting.
Also, whether the measurement gaps for deactivation component carriers needed depends on UE capability and CC activation status (i.e., which component is currently activated). From above point of view, well defined UE capability will facilitate RAN2 to define configuration and activation/deactivation process and also RAN4 to define measurement requirement in CA scenarios. 

In feasibility study TR for LTE-A [3], several possible Tx/Rx architecture options are presented. The understanding applied to RF chain implementation is generalized as:
· Single band RF chain can only operate in intra-band continuous component carriers aggregation scenario
· Multiple band RF chain can support CCs in multiple band not inter-band CC aggregation, i.e., support multiple band CC simultaneously. 

· To support intra-band non-continuous and inter-band non-continuous component carriers aggregation, multiple RF chain should be implemented
First of all, for CC configuration, whether UE can support certain configured CC or measurement on CCs depends on whether UE can support certain band. eNB can configure CCs in the band which UE supports. Also, measurement on non-configured CCs can be indicated on CCs within bands UE supported. 
Regarding with the CCs activation/deactivation, besides above supported band constrain, whether multiple RF chain is supported is deterministic factor especially in inter-band non-continuous scenarios. Another aspect should be considered is current CC activation set.
Also, whether measurement gap or RF re-tuning is needed for non-configuration and deactivation CCs depends on whether unused RF chain is available. Since RF chain structure cannot support transmit/receive data from one CC and measure another deactivation CC simultaneously. Either the measurement gap or RF re-tuning interruption time is request for deactivation CC measurement using one RF chain. 
To generally summarize the aforementioned consideration, the UE capability is proposed to be described as the following kind of table as an example:

	RF Chain
	Band
	CCs

	#1
	A
	1

	
	B
	2

	#2
	B
	1

	
	C
	1


· Number of RF chain capability 
In RF chain capability description information, UE is request to inform its number of RF chain. 
· Frequency band supported within each RF chain 
In band capability, UE is request to describe itself capability of supported frequency band within each RF chain. Whether more than two frequency bands for each RF chain can be supported depends on how many RF components are included for multi-band single RF chain.
· Number of supported CC for continuous carrier aggregation within each band in each RF chain

The baseline concept of number of CCs can be referred as [3]. To be noted, the capability of supported CCs is described in the continuous manner.  . 
The above UE capability information can be used in the following aspects:

· To decide whether CC can be configured 

· To decide whether non-configured CC or deactivation CC can be measured

· To decide whether certain CC can be activated. 

· To decide whether unused RF chain is available to be used for measurement. 

· To decide whether RF re-tuning interruption delay is need for measurement

Let assume the CA deployment with two CCs in band A  and three CCs in band B. Different possible UE capability as described as proposed and its applicable scenario is summarized as the following: 
	Option
	UE capability
	Intra-band aggregation
	Inter-band aggregation
	Band of CCs can be configured or measured 
	Band of CCs can be activated  

	
	RF
	Band
	CC
	Continuous
	Non-continuous
	
	
	

	 1
	#1
	A
	1
	No
	No
	No
	A
	A

	2
	#1
	A
	2
	Yes 
	No
	No
	A
	A

	3
	#1
	A
	2
	Yes
	No
	No
	A and B
	A or B 

	
	
	B
	1/2/3
	
	
	
	
	

	4
	#1
	A
	1/2
	Yes 
	No
	No
	A
	A

	
	#2
	A
	1/2
	
	
	
	
	

	5
	#1
	B
	1/2/3
	Yes
	Yes
	No
	B
	B

	
	#2
	B
	1/2/3
	
	
	
	
	

	6
	#1
	A
	1/2
	A: Yes if CC>=2
B: Yes if CC>=2
	No
	Yes
	A and B
	A and B

	
	#2
	B
	1/2/3
	
	
	
	
	

	7
	#1
	A
	1/2
	A: Yes 

B: Yes if CC>=2
	A: No

B: No
	Yes
	A and B
	A and B

	
	
	B
	1/2/3
	
	
	
	
	

	
	#2
	A
	1/2
	
	
	
	
	

	8
	#1
	A
	1/2
	A: Yes if CC>=2

B: Yes
	A: No

B: Yes
	Yes
	A and B
	A and B

	
	
	B
	1/2/3
	
	
	
	
	

	
	#2
	B
	1/2/3
	
	
	
	
	

	9
	#1
	A
	1/2
	A: Yes
	A:No
	Yes
	A and B
	A and B

	
	
	B
	1/2/3
	
	
	
	
	

	
	#2
	A
	1/2
	A; Yes
	B:Yes
	
	
	

	
	
	B
	1/2/3
	
	
	
	
	


Whether measurement gaps or RF retuning is needed for certain CCs can be indicated based on the UE capability and also current CC activation status as summarized as the following
	Option
	Band of Current Activation CCs
	Band of non-configured/deactivation CCs can be measured with RF tuning
	Band of non-configured/deactivation CCs can be measured without measurement gap if another RF chain available 

	 1
	A
	None
	None

	2
	A
	A
	None

	3
	A
	A
	None

	
	B
	B
	None

	4
	A
	A
	A

	
	
	
	

	5
	B
	B
	B

	
	
	
	

	6
	A
	A
	B

	
	B
	B
	A

	
	A and B
	A and B
	None

	7
	A
	A 
	A or B

	
	B
	B
	A

	
	A and B
	A and B
	None

	8
	A
	A 
	B

	
	B
	B
	A or B

	
	A and B
	A and B
	None

	9
	A
	A
	A or B

	
	B
	B
	A or B

	
	A and B
	A and B
	None


3 Conclusion
In this document, the following generic capability information should be described as UE capability to enable CC configuration, activation/deactivation and measurement gaps indicates based on UE capability to avoid unnecessary signalling:
· Number of RF chain capability

· Frequency band supported within each RF chain

·  Number of supported CC for continuous carrier aggregation within each band in each RF chain
Different possible UE capability and its applicable scenario are also summarized.  
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