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1. Introduction
In the 3GPP TSG RAN WG4 #73 meeting, RAN4 agreed on CA capability and applicability and revised specification as below,

· Removed CA capability column from the CA performance requirements' table (R4-147857)

· Revised definition of CA capability in 8.1.2.2 for 2 DL CA and 3 DL CA (R4-147842, R4-147843, R4-147844)

· Revised applicability and test rules for CA performance tests for 2 DL CA (R4-147842, R4-147843, R4-147844)

· Newly specified applicability and test rules for CA performance tests for 3 DL CA (R4-147844)

· Specified test coverage for different number of component carriers (R4-147842, R4-147843, R4-147844)

· Revised table for tests points of SDR test (R4-147899) 

Earlier in the 3GPP TSG RAN WG4 #72bis meeting, RAN4 agreed on rules for how to select test points among the section 8/9 test cases. This is defined in TS. 36.101 section 8.1.2.3 as “The performance requirement for CA UE demodulation tests in clause 8 are independent of CA configuration and bandwidth combination sets”. A discussion paper (R5-145806) was introduced in RAN5 outlining these changes. 

This discussion paper gives example for needed future changes to 36.521-1 section 8/9 CA test cases reflecting above changes. 

2. Modification of CA Capability Column
According to R4-147857, 

CA capability column to be removed from minimum performance requirement and test requirement tables from the following sections of chapter 8 from 36.521-1,

8.2.1.1.1_A.1.3, 8.2.1.1.1_A.2.5, 8.2.1.3.1_A.1.3, 8.2.1.3.1_A.1_1.3, 8.2.1.3.1_A.2.5, 8.2.1.3.1_A.3.5, 8.2.1.3.1A_A.1.3, 8.2.1.3.1A_A.1.5, 8.2.1.3.1A_A.2.3, 8.2.1.3.1A_A.2.5, 8.2.1.4.2_A.1.3, 8.2.1.4.2_A.1.5, 8.2.1.4.2_A.2.3, 8.2.1.4.2_A.2.5, 8.2.1.4.2_A.3.3, 8.2.1.4.2_A.3.5
One example is given below,

Table 8.2.1.1.1_A.1.3-2: Minimum performance (FRC) for CA

	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-gory
	

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	2x10 MHz
	R.2 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	3-8
	


	2
	2x20 MHz
	R.42 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	5-8
	

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
30usec timing difference between two CCs is applied in inter-band CA case.


CA capability column to be removed from test spec tables form the following sections of chapter 9 from 36.521-1


9.6.1.1_A.1.3, 9.6.1.1_A.2.3, 9.6.1.2_A.1.3, 9.6.1.2_A.2.3

One example is given below,
Table 9.6.1.1_A.1.3-2: PUCCH 1-0 static test (FDD)
	Test number
	Bandwidth combination
	

	1
	10MHz for both cells
	

	2
	20MHz for both cells
	


3. New definition for CA capability and CA applicability for different number of component carriers
In accordance with R4-147842, R4-147843, R4-147844, CA capability needs to be redefined as per 36.101 table 8.1.2.2-1 (pasted below) for 2DL CA and 3DL CA along with bandwidth combination. 
	CA Capability
	CA Capability Description

	CA_C
	Intra-band contiguous CA

	CA_A_2
	Inter-band CA (two bands) 

	CA_N
	Intra-band non-contiguous CA (with two sub-blocks)

	Note 1:
CA_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-1. CA_A_2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-2. CA_N corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-3.


According to the same R4 CRs, CA applicability needs to be redefined on a per test case basis as per the applicability and test rules specified in 8.1.2.3 of 36.101.

Examples given in the associated xls [11].

4. Addition of 3DL-CA TCs to Sustained data rate test cases

According to R4-147899, RAN4 has defined sustained data rate test cases for 3DL CA with 8 different BW combo for FDD and 2 different BW combo for TDD. Test parameters and minimum requirement are yet to be defined for them. Additional test cases needs to be added to the following tables (only TDD shown),
· Table 8.7.2.1_A.1.3-2: test parameters for sustained downlink data rate for CA (TDD)

· Table 8.7.2.1_A.1.3-3: Minimum requirement (TDD)

· Table 8.7.2.1_A.1.3-4: Test points for sustained data rate (FRC)

· Table 8.7.2.1_A.1.4.1-1: Applicable test and Transport Block Size for different UE categories

· Table 8.7.2.1_A.1.5-1: Test requirements for sustained downlink data rate for CA (TDD)

5. Test point selection for CA TCs from 36.521-1

The test selection rule is as follows (each test selection criteria is to be applied for UE under test independently),

· Test selection criterion1:All supported CA configuration to be tested 
· Applicable for CA TM3 demodulation test, tests will be applied to one CA configuration from each CA capability supported by UE
· For FDD, one BW combination will be selected based on UE support in the following order, 10+10, 20+20, 5+5, 10+5.
· For example ,Test selection for FDD TM3 CA test case (8.2.1.3.1)can be described as below:

	CA Configuration
	10+10
	20+20
	5+5
	10+5

	Inter-band
	Test 1
	Test 2
	Test 1C
	Test 1D 

	Intra-band contiguous
	Test 1
	Test 2
	Test 1C
	Test 1D

	Intra-band non-contiguous
	Test 1
	Test 2
	Test 1C
	Test 1DNote3

	Note 1: For each CA type row, select the test corresponding to first BW combo supported by the UE. BW combo selection is made left to right

Note 2: Only one bandwidth combo to be tested

Note 3: Test point 1D is not in 36.521-1 yet


· For TDD, the highest aggregated CA BW combo will be picked
· For example. Test selection for TDD TM3 CA test case (8.2.2.3.2) can be described as below,

	CA Configuration
	20+20

	Inter-band
	Test 1

	Intra-band contiguous
	Test 1

	Intra-band non-contiguous
	Test 1

	Note 1: For each CA type row, select the test corresponding to the row. There is only one BW combo listed for TDD. 


· Test selection criterion2: One CA configuration to be tested with largest aggregated CA BW combo
· Applicable for FDD CA sustained data rate and soft buffer management tests, test will be applied to any one of the CA capabilities with largest aggregated CA BW combo supported by the UE
· For example, test selection for soft buffer management tests for FDD CA (8.2.1.3.1A) can be described as below:

	CA Configuration
	20+20
	20+15
	20+10
	15+10

	Inter-band
	Test 1 or5
	Test 4 or7
	Test 3or6
	Test 2

	Intra-band contiguous
	Test 1or 5
	Test 4or7
	Test 3or6
	Test 2

	Intra-band non-contiguous
	Test 1or 5
	Test 4or7
	Test 3or6
	Test 2

	Note 1: Select the largest aggregated CA bandwidth combo supported by the UE, then select a test from any one of the row (CA type)

Note 2: Only one test point to be tested


· Applicable for all TDD TCs except power imbalance test cases. The largest aggregated CA BW combo supported by the UE.
· One CA configuration to be tested  with largest  aggregated CA BW combo supported by UE
· For example, test selection for soft buffer management tests for FDD CA (8.2.2.1.1) can be described as below:
	CA Configuration
	20+20

	Inter-band
	Test 1

	Intra-band contiguous
	Test 1

	Intra-band non-contiguous
	Test 1

	Note 1: Select the largest aggregated UE supported CA bandwidth combo then select a test from any one of the row (CA type). There is only one BW combo listed for TDD.


· Test selection criterion3: One CA config to be tested with special BW selection criteria
· Applicable for all other FDD (TM1,TM4, CQI tests) CA performance tests except power imbalance test cases,
· Test will be applied to one CA configuration among the CA capabilities supported by the UE
· For FDD, one CA BW combo will be selected based on the UE support in the following order, 10+10, 20+20, 5+5, 10+5
· For example, test selection for FDD TM1 CA Test case (8.2.1.1.1_A)  can be described as below,
	CA Configuration
	10+10
	20+20

	Inter-band
	Test1
	Test2

	Intra-band contiguous
	Test1
	Test2

	Intra-band non-contiguous
	Test1
	Test2

	Note1: Select any one of the row (CA Type), then select the test corresponding to first BW combo supported by the UE (BW combo selection is made left to right).

Note 2: Only one test point needs to be tested. 


· Test selection criterion4: Intra-band contiguous CA configurations covering the highest and the lowest operating bands.
· Applicable for intra-band contiguous CA power imbalance test. Among the supported FDD/TDD intra-band contiguous CA configurations, select the largest aggregated CA BW combo covering the lowest and highest operating bands. Here only one CA BW combo (20+20) is applicable for testing hence, there is no test selection table as criterion1-criterion3.
6. Proposal

In this document we propose a guideline on writing RAN5 CRs to address the items discussed in section 2- section 5 such that the UE gets tested as per RAN4 motivation. We also provided an xls [11] which outlines the changes needed for 36.521-1. 
· Merging of inter-band, intra-band contiguous and intra-band non-contiguous test sections into one.

· Add a table for each test case which lists the test case id for each CA configuration and the rules applicable for test point selection

· Removal of CA capability column from each test requirements table.
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