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1. Introduction
As more and more CA configurations are introduced for LTE, one repeated maintenance issue RAN4 has to deal with is making CA capability for CA performance requirements consistent with newly introduced CA configuration type. It is expected to become more complicated for 3 DL CA since there would be more diversified CA configuration type for 3 DL CA. In this contribution, we provide our view on this issue. 
2. Discussion
In existing CA performance requirements defined in section 8 and 9 of TS 36.101, CA capability is specified to indicate which CA configuration type corresponding performance requirement is applicable. For example, for CA demodulation performance requirement for TM3 shown in table 1, there are similar tests with different bandwidth combination and each test has different CA applicability. 2x20MHz and 2x5MHz tests are applicable to CL_A_A and CL_B, 10MHz+5MHz test is applicable to CL_A and 2x20MHz test is applicable to CL_C. Specifying CA capability was quite simple in Rel-10 since there was only inter-band CA for FDD and intraband contiguous CA for TDD. However, as different CA configuration types are introduced in Rel-11 and Rel-12, specifying CA capability became more complicated and RAN4 needs to have repeated CRs to add additional CA capability or correct mistake in CA capability column. 
 However, for all CA performance requirements except for power imbalance test, there is no reason that test is linked to particular CA configuration type. In table 1, 10MHz+5MHz test does not have CA capability CL_B not because it is not applicable to CL_B but because CL_B type CA configuration that can be support only 10MHz+5MHz is not defined yet. Later, if RF specification introduces CL_B type CA configuration that supports only 10MHz+5MHz, this test will be readily applied to CL_B. Similar argument can be made for 2x20MHz test with CA capability of CL_C. 
Observation 1. For all CA performance requirements except for power imbalance test, there is no reason that test is linked to particular CA configuration type.
Problem could be more complicated for 3 DL CA. For 3 DL CA, following CA configurations are being discussed. 

· Intraband 3 contiguous CA : CA_D

· Intraband contiguous + non-contiguous CA : CA_A_B,  CA_A_C, CA_B_A, CA_C_A
· Intraband non-contiguous : CA_A_A_A

· Inter-band + intraband contiguous : CA_A_B,  CA_A_C, CA_B_A, CA_C_A

· Inter-band : CA_A_A_A
Also, there would be larger number of bandwidth combinations for each test case to cover diverse operator need for 3 DL CA. Keeping track of CA capability for 3 DL CA and beyond would be huge burden. 
Observation 2. For 3 DL CA and beyond, there would be larger number of CA configuration type and bandwidth combination than 2 DL CA making it more challenging to keep track of CA capability. 
Table 1. CA performance for TM3 demodulation test

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1

(Note 2)
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥3
	CL_A-A

CL_B

	1C
	2x5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	12.7
	≥2
	CL_A-A, CL_B

	1D
(Note 2)
	10MHz+5MHz
	R.11 FDD for 10MHz CC, 
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.0
	≥3
	CL_A-A

	
	
	R.11-2 FDD for 5MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	12.7
	
	

	2

(Note 2)
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	≥5
	CL_C

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
For CA UE, if CA configuration under test is CL_C, test 2 is applied. Otherwise, test 1 is applied. 

Note 3: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


If CA capability column can provide any useful information regarding CA test applicability, it would be necessary for RAN4 to keep track of it. In our view, CA capability column was able to provide information for CA test applicability only in Rel-10 when there was only small number of CA configurations. As more and more CA configurations are introduced in Rel-11 and Rel-12, it became impossible to determine CA test applicability from CA capability column. In order to resolve ambiguity, RAN4 had long discussion on CA test applicability issue with conclusions as captured in [1]. Also, CR [2] was proposed to specify CA test applicability explicitly in TS 36.101. 
One exception is power imbalance test which is designed to verify IQ mismatch performance of single RF chain intraband contiguous CA receiver. It would be good to specify CA capability of such test specifically designed for particular CA configuration type. 
Proposal 1. Delete CA capability column in CA performance requirements table except for power imbalance test. 
3. Conclusion 

In this contribution, we provided our view on the need to maintain CA capability column in CA performance requirements table. Our observations and proposals are
Observation 1. For all CA performance requirements except for power imbalance test, there is no reason that test is linked to particular CA configuration type.

Observation 2. For 3 DL CA and beyond, there would be larger number of CA configuration type and bandwidth combination than 2 DL CA making it more challenging to keep track of CA capability. 

Proposal 1. Delete CA capability column in CA performance requirements table except for power imbalance test. 
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