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1
Introduction
At RAN#66 meeting in Feb 2015, table format of test configuration table for inter-band 3DL CA was proposed and endorsed with [1], but test points have not been specified yet.
2
Discussion
As per discussion held in recent RAN5 meetings, “if 3DL CA is tested, skip fallback 2DL CA” rule is applied, 3DL CA test points should cover all fallback 2DL CA test points. In order to cover all fallback 2DL CA test points, combinations of test points in each fallback 2DL CA test points need to be selected. As an example, CA_1A-3A-19A is discussed here.
Following 3 tables are extract from 7.3A.3 in TS 36.521-1 and show test points of fallback 2DL CA of CA_1A-3A-19A. To cover all these test points, 19 test points shown in table 2-4 are needed.
Table 2-1: Test frequencies and Test CC combinations for CA_1A-3A

	CBW
	Band 3

	
	5MHz
	15MHz
	20MHz

	
	High range

	Band 1 as PCC

(Note 1)
	20MHz
	Low range
	X2
	X2
	X2

	
	
	Mid range
	-
	-
	X3

	Band 1 as SCC
	20MHz
	Low range
	-
	-
	X

	Note 1:
For Band 1 as PCC, the exceptions described in Table 7.3A.1.3-0bA are tested.

Note 2:
This is the case that the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. The appropriate Uplink RB allocation value according to Table 7.3A.1.3-0d should be applied.

Note 3:
This is the case that the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. The appropriate Uplink RB allocation value according to Table 7.3A.1.3-0d should be applied.


Table 2-2: Test frequencies and Test CC combinations for CA_1A-19A

	CBW
	Band 19

	
	10MHz
	15MHz

	
	High range
	Mid range

	Band 1
	10MHz
	Mid range
	
	X

	
	15MHz
	
	X
	

	
	20MHz
	
	
	X



Table 2-3: Test frequencies and Test CC combinations for CA_3A-19A

	CBW
	Band 19

	
	10MHz
	15MHz

	
	High range
	Mid range

	Band 3
	15MHz
	High range
	X
	X

	
	20MHz
	
	X
	X


Table 2-4: Test Configuration Table (Inter-band)
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
	Refer to test point

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

	Network signalling value
	NS_01

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	CA Configuration
	PCC NRB
	SCCs NRB
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc

	PCC
	SCC1　
	SCC2　
	
	SCC1
	SCC2
	
	PCC
	SCC1
	SCC2
	
	

	Band 
	Range
	Band 
	Range
	Band 
	Range
	
	
	
	
	
	
	
	
	

	Test Parameters for CA_1A-3A-19A Configuration

	1
	Mid
	3
	High
	19
	Mid
	50
	75
	75
	QPSK
	50
	75
	75
	QPSK
	50

	1
	Mid
	3
	High
	19
	Mid
	50
	100
	75
	QPSK
	50
	100
	75
	QPSK
	50

	1
	Mid
	3
	High
	19
	High
	75
	75
	50
	QPSK
	75
	75
	50
	QPSK
	75

	1
	Mid
	3
	High
	19
	High
	75
	100
	50
	QPSK
	75
	100
	50
	QPSK
	75

	1
	Low
	3
	High
	19
	Mid
	100
	25
	75
	QPSK
	100
	25
	75
	QPSK
	100

	1
	Low
	3
	High
	19
	Mid
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	100

	1
	Low
	3
	High
	19
	Mid
	100
	75
	75
	QPSK
	100
	75
	75
	QPSK
	100

	1
	Mid
	3
	High
	19
	High
	100
	100
	50
	QPSK
	100
	100
	50
	QPSK
	100

	1
	Mid
	3
	High
	19
	Mid
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	100

	3
	High
	1
	Low
	19
	High
	75
	100
	50
	QPSK
	75
	100
	50
	QPSK
	254

	3
	High
	1
	Low
	19
	Mid
	75
	100
	75
	QPSK
	75
	100
	75
	QPSK
	254

	3
	High
	1
	Low
	19
	High
	100
	100
	50
	QPSK
	100
	100
	50
	QPSK
	254

	3
	High
	1
	Low
	19
	Mid
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	254

	19
	High
	1
	Mid
	3
	High
	50
	75
	75
	QPSK
	50
	50
	75
	QPSK
	25

	19
	High
	1
	Mid
	3
	High
	50
	75
	100
	QPSK
	50
	100
	75
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	50
	75
	QPSK
	75
	50
	75
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	50
	100
	QPSK
	75
	75
	50
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	100
	75
	QPSK
	75
	100
	75
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	100
	100
	QPSK
	75
	100
	75
	QPSK
	25

	Note 1: 
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.
Note 2: 
Depending on CA configurations, only the appropriate Uplink RB allocation value according to table 7.3.3-2 for UE supporting one uplink carrier is tested per Test CA configuration.
Note 3: 
The UL resource blocks shall be located as close as possible to the downlink SCCs but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1) if there is no limitation of UL RB allocation in middle frequency band in each CA configuration.
Note 4: 
When PCC is middle frequency band in each CA configuration and UL RB allocation of the band is limited as specified in Table 7.3.3-2, the UL resource blocks shall be located as close as possible to each downlink SCC but confined within the transmission bandwidth configuration for the channel bandwidth and each case shall be tested.


In addition, in case of inter-band 3DL CA and there is RB limitation for UL allocation of middle band defined in table 7.3.3-2 in TS 36.521-1, two patterns need to be tested with same configuration but different UL RB allocation, that is, as shown in figure 2-1, patten (b-1) and (b-2), which are lower side and higher side of UL RB allocations (red circled in figure 2-1), need to be tested to check the impact on both of higher and lower bands. For clarification this in test configuration table, Note 3 and 4 (yellow highlight) needs to be added as described in Table 2-4, since note for UL RB allocation (ex. Note 3 in Table 7.3A.3.4.1-1 in TS 36.521-1) should be separated to the case PCC is highest frequency band or lowest frequency band and is middle frequency band in each CA confgurtion. As the result for including the test of the middle frequency band with UL RB allocation, CA_1A-3A-19A needs 23 test points.
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Figure 2-1: Test patterns for 3DL inter-band CA
However, since this CA_1A-3A-19A will be operated by only DOCOMO, specific test points could be better than the listed test points in table 2-4 to confirm UE performance in certain operator’s network. From DOCOMO perspective, necessary test points for CA_1A-3A-19A are shown in table 2-5 and the number of total test points is 17. Taking test time into consideration, the number of test points should not exceed 23 test points which are the maximum number of test points to cover fallback of 2DL CA.
Table 2-5: Test Configuration Table (Inter-band)
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
	Refer to test point

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

	Network signalling value
	NS_01

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	CA Configuration
	PCC NRB
	SCCs NRB
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc

	PCC
	SCC1　
	SCC2　
	
	SCC1
	SCC2
	
	PCC
	SCC1
	SCC2
	
	

	Band 
	Range
	Band 
	Range
	Band 
	Range
	
	
	
	
	
	
	
	
	

	Test Parameters for CA_1A-3A-19A Configuration

	1
	Mid
	3
	High
	19
	High
	75
	100
	50
	QPSK
	75
	100
	50
	QPSK
	45

	1
	Mid
	3
	High
	19
	Mid
	75
	100
	75
	QPSK
	75
	100
	75
	QPSK
	45


	1
	Low
	3
	High
	19
	Mid
	100
	25
	75
	QPSK
	100
	25
	75
	QPSK
	25

	1
	Mid
	3
	High
	19
	High
	100
	100
	50
	QPSK
	100
	100
	50
	QPSK
	45

	1
	Mid
	3
	High
	19
	Mid
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	45

	3
	High
	1
	Mid
	19
	High
	100
	75
	50
	QPSK
	100
	75
	50
	QPSK
	504

	3
	High
	1
	Mid
	19
	Mid
	100
	75
	75
	QPSK
	100
	75
	75
	QPSK
	50

	3
	High
	1
	Mid
	19
	High
	100
	100
	50
	QPSK
	100
	100
	50
	QPSK
	50

	3
	High
	1
	Mid
	19
	Mid
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	50

	19
	High
	1
	Mid
	3
	High
	50
	75
	100
	QPSK
	50
	75
	100
	QPSK
	25

	19
	High
	1
	Mid
	3
	High
	50
	100
	100
	QPSK
	50
	100
	100
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	75
	100
	QPSK
	75
	75
	100
	QPSK
	25

	19
	Mid
	1
	Mid
	3
	High
	75
	100
	100
	QPSK
	75
	100
	100
	QPSK
	25

	Note 1: 
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.
Note 2: 
Depending on CA configurations, only the appropriate Uplink RB allocation value according to table 7.3.3-2 for UE supporting one uplink carrier is tested per Test CA configuration.
Note 3: 
The UL resource blocks shall be located as close as possible to the downlink SCCs but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1) if there is no limitation of UL RB allocation in middle frequency band in each CA configuration.

Note 4: 
When PCC is middle frequency band in each CA configuration and UL RB allocation of the band is limited as specified in Table 7.3.3-2, the UL resource blocks shall be located as close as possible to each downlink SCC but confined within the transmission bandwidth configuration for the channel bandwidth and each case shall be tested.


3
Proposal
In this document it is proposed that
1.
For recriver test cases of 3DL inter-band CA, Note 3 and 4 in table 2-4 need to be added to test configuration table and
2.
For reference sensitivity test case of 3DL inter-band CA, selection of test points should include some possible worst combinations and these cane be based on the operator preference in case of the CA configuration is operator specific and
3. 
For reference sensitivity test case of 3DL inter-band CA, the number of test points should not exeed the total number of the maximum number of the test points to cover fallback of 2DL CA case.
4
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