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1 Introduction
In RAN4#72 meeting the applicability rules for CA UE performance tests were agreed in [1~3] with the purpose of bringing input to RAN5 on CA UE performance tests in Rel-12 in order to trigger the implementations of release independent specification. The main information agreed for the applicability rule was focusing on only one bandwidth combination selected among the supported CA configuration. However, there are other open issues left to be solved on the applicability rules such as how to perform the test for different CA capabilities, and if the CA capability column should be kept for the UE performance tests or not. In this paper we talk about the open issues left for the applicability rule and also bring background on the CRs for fixing errors on the CA capability column in [4] and [5].
2 Applicability rule for CA UE performance tests
First we should have an overview on how the tests are performed with all related groups. 

· RAN4. RAN4’s responsibility is to define proper UE performance requirement based on practical UE implementation on both baseband and RF.

· RAN5. RAN5 will implement the tests specified from RAN4 in a test specification with test tolerance added on top of the requirement defined from RAN4.

· GCF. GCF will follow the test specification from RAN5 and set up projects in order to make conformance tests.
This means once we decides the applicability rule in RAN4 the tests will be performed accordingly with this certain rule. So from RAN4 point of view the consideration should include both performance and test coverage.

The original version of the approved CRs of applicability rules are based on how to perform one test of all supported CA capabilities stated in [6~8]. The advantage of this is that the number of tests can be reduced to a very small number from 3GPP point of view. But from a test coverage point of view to only pick one test to represent all supported CA capabilities can be questioned. During the RAN4/5 joint session in last meeting it was confirmed by the operators that when operators see the need to have a better coverage they will come to GCF to set up operator’s specific projects in order to make sure their certain operator’s bands can be properly tested. And then the UE/chipset vendors need to get the operators’ specific tests conformed at least for some major operators if their chipsets are supposed to be able to get access to these operators’ networks. For UE/chipset vendors this means that rather inadequate test coverage in 3GPP may not really reduce any test number, and on the contrary it could be costing much more for them.

Above we give our view on the importance to have a proper balance between test coverage and test number in 3GPP. Our view is that if we can find a balance already in 3GPP, it might help operators to have a good coverage as GCF compliant tests already, hence no need to for operators’ specific projects in GCF, which also will reduce cost for the UE/chipset vendors. 
When it comes to RAN4 UE CA demodulation and CSI tests, our view on a good balance is to perform the test for each supported CA capability. For example if we take the CA normal performance TM3 tests as the following table copied from [9] with the largest number of CA capabilities. The tests are defined for all 3 different CA capabilities including CL_A-A, CL_C, CL_B. For this extreme case for each capability one test is applied, and there will be at most 3 tests performed for each CA capability. Further, for each capability only one CA bandwidth combination is tested and the tested CA bandwidth combination could still follow some priority order like 10+10MHz or 10+5MHz.
Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA

	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. 


Proposal 1: For 2 CCs on each normal CA demodulation test (TM1, TM3, TM4) the test should be applied to each CA capability with at most 3 tests to be performed for each CA capability as CL_A-A, CL_C, CL_B.

When it comes to 3 DL CCs the first rule should be that a UE supporting 3 CCs should be tested with 3 CCs and 2CCs should be skipped. The CA capability for 3CCs is new and should include CL_A-A-A, CL_D, CL_C-A, CL_A-C, CL_B-A, and CL_A-B, in total 6 different capabilities. But CL_C-A, CL_A-C can be taken as the same capability. The same thing can be applied for CL_B-A and CL_A-B. In the end it’s only CL_A-A-A, CL_D, CL_A-C, and CL_A-B in total 4 CA capabilities. Our conclusion is then for 2 CCs we have at most 3 tests for each different CA capability and for 3 CCs we have at most 4 tests for each CA capability that need to be tested which is a reasonable balance. 
Proposal 2: For UE supporting 3 CCs tests should be performed with 3 CCs and 2CCs could be skipped.
Proposal 3: For 3 CCs on each normal CA demodulation test (TM1, TM3, TM4) the test should be applied to each CA capability with at most 4 tests to be performed for each CA capability as CL_A-A-A, CL_D, CL_A-C, and CL_A-B.

With the proposals above it’s meaningful to keep the CA capability column in the existing CA UE performance tests.

Proposal 4: The CA capability column should be kept in the existing CA UE performance tests.

3 Background of the CRs for fixing errors on CA capability

There were 2 CRs with the intention to fix errors on the CA capability for the UE performance tests [4][5]. 

3.1 Error in [4] for TDD TM3 CA test

The CA capability as CL_A-A is missing in Rel-11, probably due to an implementation error in the CRs. In the following table from Rel-11 36.101 CA_41A-41A, introduced in Rel-11 as TDD CA bands with CA capability CL_A-A, the corresponding CA demodulation tests should also be defined for such CA capability. Since the TDD 20+20MHz tests are existing since Rel-10 only the new CA capability as CL_A-A need to be added into the CA capability column for Rel-11. For normal CA demodulation tests TM1, TM3, TM4 this CL_A-A should be added. For TM1, TM4 this CL_A-A has been added in the column already. Somehow for TM3 test this CL_A-A is missing though it’s existing for the Rel-12 of 36.101. A simple guess is this was due to implementation error for the CRs when this was introduced. With many conflicting CRs for one meeting some errors can easily happen. But this error should be fixed in Rel-11.
Table 5.6A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration 
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_25A-25A
	5, 10
	5, 10
	20
	0

	CA_41A-41A
	10, 15, 20
	10, 15, 20
	40
	0


3.2 Error in [5] for CA test with 5+5MHz for Band 27
Band 27 has special bandwidth combination as shown in the table below copied from [9]. The 5+5MHz tests for TM3 and CSI tests were introduced for Band 27 as intra-band contiguous CA in Rel-12 with the way forward agreed in [10]. 
Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_27B
	1.4, 3, 5
	5
	
	13
	0

	
	1.4, 3
	10
	
	
	

	
	
	
	
	
	


In RAN4#70bis a CR R4-142387 in [11] was approved to capture the agreed test with requirement as TBD. Just in this CR not only CL_B but also CL_A-A was introduced in the CA capability column. This was wrong as all the agreement made for Band 27 as indicated in [10], nothing was mentioned that this test should also be applied to CL_A-A. For CL_A-A the test as 10+10MHz will always available hence this test is not necessary. This error should be fixed too.
4 Conclusions

In this contribution we provide the analysis on the applicability rules for CA UE performance tests with the following proposals and also bring background of the CRs to fix errors on CA capability.
Proposal 1: For 2 CCs on each normal CA demodulation test (TM1, TM3, TM4) the test should be applied to each CA capability with at most 3 tests to be performed for each CA capability as CL_A-A, CL_C, CL_B.

Proposal 2: For UE supporting 3 CCs tests should be performed with 3 CCs and 2CCs could be skipped.

Proposal 3: For 3 CCs on each normal CA demodulation test (TM1, TM3, TM4) the test should be applied to each CA capability with at most 4 tests to be performed for each CA capability as CL_A-A-A, CL_D, CL_A-C, and CL_A-B.

Proposal 4: The CA capability column should be kept in the existing CA UE performance tests.
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