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1
Introduction
At RAN#65 meeting in Sep 2014, a RAN5 work item for Conformance Test Aspects of Further Rel-12 Configurations for LTE Advanced Carrier Aggregation with 3DL was approved [1]. To bring forward this WI, we need to resolve some issues.
2
Discussion
2.1 
Test case structure

In current WP for this WI [2], each receiver test case is defined with corresponding one test case, that is, all CA types are tested in this test case and test applicability needs to be defined in one way. However, 3 types of CA configurations (3 Intra-band contiguous, 3 Inter-band and 2 contiguous intra-band DL CCs in inter-band CA) are applicable from Rel-10, but the other 2 types (2 non-contiguous intra-band DL CCs in inter-band CA and 2 contiguous intra-band DL CCs in non-contiguous intra-band CA) are from Rel-11 because intra-band non-contiguous CA is applicable from Rel-11 and FDD-TDD CA are applicable from Rel-12. Thus, if one test case covers all CA types, applicability statement in TS 36.521-1 needs 3 sentences like below and applicability table in TS 36.521-2 would be like table 2.1-1.
7.3A.5.2
Test applicability

This test case applies to all types of E-UTRA UE release 10 and forward that support 3DL CA but no UL CA excluding intra-band non-contiguous related CAs.

This test case also applies to all types of E-UTRA UE release 11 and forward that support 3DL CA but no UL CA including intra-band non-contiguous related CAs.
This test case also applies to all types of E-UTRA UE release 12 and forward that support 3DL CA but no UL CA with FDD-TDD CA.
Table 2.1-1: Example of applicability in case one test covers all CA types
	7.3A.4
	Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)
	Rel-11
	C43
	UE supporting E-UTRA and intra-band non-contiguous DL CA but no UL CA
	FDD

	
	
	
	
	
	TDD

	7.3A.5
	Reference sensitivity level for CA (3DL CA without UL CA)
	Rel-10
	Cxx
	UE supporting E-UTRA and 3DL CA but no UL CA excluding intra-band non-contiguous related CAs
	FDD

	
	
	Rel-11
	Cyy
	UE supporting E-UTRA and 3DL CA but no UL CA including intra-band non-contiguous related CAs
	

	
	
	
	
	
	TDD

	
	
	Rel-12
	Czz
	UE supporting E-UTRA and 3DL CA but no UL CA
	FDD-TDD

	7.3B
	Reference sensitivity level for UL-MIMO
	Rel-10
	C07
	UE supporting E-UTRA and UL_MIMO
	FDD

	
	
	
	
	
	TDD


When we think test case is separated, that is, each test case covers each CA type, test applicability would be like table 2.1-2.
Table 2.1-2: Example of applicability in case each test case covers each CA type
	7.3A.4
	Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)
	Rel-11
	C43
	UE supporting E-UTRA and intra-band non-contiguous DL CA but no UL CA
	FDD

	
	
	
	
	
	TDD

	7.3A.5.1
	Reference sensitivity level for CA (3 Intra-band contiguous DL CCs without UL CA)
	Rel-10
	Cuu
	UE supporting E-UTRA and 3 Intra-band contiguous DL CCs but no UL CA
	FDD?

	
	
	
	
	
	TDD

	7.3A.5.2
	Reference sensitivity level for CA (3 Inter-band DL CCs without UL CA)
	Rel-10
	Cvv
	UE supporting E-UTRA and 3 Inter-band DL CCs but no UL CA
	FDD

	
	
	
	
	
	TDD?

	7.3A.5.3
	Reference sensitivity level for CA (2 non-contiguous intra-band DL CCs in inter-band CA with 1 DL CC without UL CA)
	Rel-11
	Cww
	UE supporting E-UTRA and 2 non-contiguous intra-band DL CCs in inter-band CA with 1 DL CC but no UL CA
	FDD

	
	
	
	
	
	TDD?

	7.3A.5.4.
	Reference sensitivity level for CA (2 contiguous intra-band DL CCs in inter-band CA with 1 DL CC without UL CA)
	Rel-10
	Cxx
	UE supporting E-UTRA and 2 contiguous intra-band DL CCs in inter-band CA with 1 DL CC but no UL CA
	FDD

	
	
	
	
	
	TDD?

	
	
	Rel-12
	Cyy
	
	FDD-TDD

	7.3A.5.5
	Reference sensitivity level for CA (2 contiguous intra-band DL CCs in non-contiguous intra-band CA with 1 CC without UL CA)
	Rel-11
	Czz
	UE supporting E-UTRA and 2 contiguous intra-band DL CCs in non-contiguous intra-band CA but no UL CA
	FDD?

	
	
	
	
	
	TDD

	7.3B
	Reference sensitivity level for UL-MIMO
	Rel-10
	C07
	UE supporting E-UTRA and UL_MIMO
	FDD

	
	
	
	
	
	TDD


Comparing with these 2 tables, we can see that table 2.1-2 is easier definition for 3DL CA. However, according to current TS 36.101 [3], only 2 contiguous intra-band DL CCs in inter-band CA with 1 DL CC without UL CA needs 2 kinds of applicabilities which are Rel-10 and Rel-12.
In addition, when test cases are defined separately, it is easy to check the test case status (completed or not).

Proposal #1: 3DL CA receiver test cases should be defined for each CA type separately.
2.2 
Test Configuration Table
As discussed during 2DL CA discussion, test configuration table needs to be re-defined for 3DL CA case. Test configuration table for 3DL CA would depend on each CA type because necessary parameters are different in each CA type, such as Wgap to configure intra-band non-contiguous related CA. In this section, we propose structure of test configuration table for 3 Intra-band contiguous and 3 Inter-band CA.
For 3 Intra-band contiguous CA, our proposal is like table 2.2-1 which is just adding column for SCC2 and changing “SCC” to “SCCs”. Since test frequency needs further discussion, [] is added.
Proposal #2: For 3 intra-band contiguous DL CA, format of Table 2.2-1 is used.
Table 2.2-1: Test Configuration Table for 3 Intra-band contiguous DL CCs
	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.
PCC and SCC mapped on physical component carriers (CC) according to the notation: PCC-SCC: CCi-CCj, which means PCC on CCi and SCC on CCj, with CCi/j frequencies defined in TS36.508 as above.]
	D: FFS

	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.
	FFS

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	PCC
NRB
	SCC1
NRB
	SCC2
NRB
	CC
MOD
	PCC & SCCs
RB allocation
	CC
MOD
	NRB_alloc
	PCC RB allocations
(LCRB @ RBstart)

	100
	100
	100
	QPSK
	100+100+100
	QPSK
	100
	P_100@0
	-
	-

	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.1-1.

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.


For 3 Inter-band CA, there are 2 options that of 1 is shown in tables 2.2-2 and 2.2-3 and of 2 is in table 2.2-4. 
Option 1 is that adding SCC2 coulumn to CA Configuration / NRB_agg and DL Allocation to current 2DL CA case and using almost same table for exceptions for each CA band combination like table 2.2-3.

· Pros: easy to difine the test points in almost same way as 2DL inter-band CA and to find what test points need to be conducted

· Cons: many tables would be added and difficult to maintain table numbers

Table 2.2-2: Test Configuration Table for 3 Inter-band DL CCs (Option 1)
	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.
	A:
FFS, unless otherwise specified in the Tables xxxxx

	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.
	FFS

	Network signalling value
	NS_01

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	PCC NRB
	SCCs NRB
	CC MOD
	PCC & SCCs
RB allocation
	CC MOD
	PCC NRB_alloc

	
	SCC1
	SCC2
	
	PCC
	SCC1
	SCC2
	
	

	100
	100
	75
	
	
	
	
	
	

	100
	75
	75
	QPSK
	100
	75
	75
	QPSK
	100

	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.1-2a.

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 SCC but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1).

Note 4:
The frequencies of PCC and SCC shall be switched and tested in each configuration, according to the UE declared capability for UL support (within CA operation) in the individual bands.


Table 2.2-3: Test Configuration Table for 3 Inter-band DL CCs (Option 1)
	CBW
	SCC1
	SCC2

	
	Band 19
	Band 21

	
	10MHz
	15MHz
	10MHz
	15MHz

	
	High range
	Mid range
	High range
	Mid range

	PCC
	Band 1
	15MHz
	Mid range
	X
	
	
	X

	
	
	
	
	
	X
	
	X

	
	
	20MHz
	
	
	X
	
	X

	
	
	
	
	X
	
	X
	

	
	CBW
	Band 1
	Band 21

	
	
	10MHz
	15MHz
	20MHz
	10MHz
	15MHz

	
	
	Mid range
	High range
	Mid range

	
	Band 19
	10MHz
	High range
	
	
	
	
	

	
	
	15MHz
	Mid range
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	CBW
	Band 1
	Band 19

	
	
	10MHz
	15MHz
	20MHz
	10MHz
	15MHz

	
	
	Mid range
	High range
	Mid range

	
	Band 21
	10MHz
	High range
	
	
	
	
	

	
	
	15MHz
	Mid range
	
	
	
	
	


Option 2 is that 1 test configutation table includes all test points for each CA configuration as the same way as current intra-band non-contiguous CA table and adding new columns for clarification that what Band is PCC, SCC1 or SCC2 , what range is tested in each band and how many RBs are allocated in each band.
· Pros: easy to find what test points need to be conducted

· Cons: test configuration tables would become really bigger to cover all 3DL inter-band CA test points

Table 2.2-4: Test Configuration Table for 3 Inter-band DL CCs (Option 2)
	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.
	A:
FFS

	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.
	FFS

	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
	100
	100
	75
	QPSK
	100
	100
	75
	QPSK
	45

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

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

	Test Parameters for CA_1A-19A-21A Configuration

	1
	Mid
	19
	Mid
	21
	Mid
	100
	75
	75
	QPSK
	100
	75
	75
	QPSK
	100

	19
	Mid
	1
	Mid
	21
	Mid
	75
	100
	75
	QPSK
	75
	100
	75
	QPSK
	25

	21
	Mid
	1
	Mid
	19
	Mid
	75
	100
	75
	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 SCC but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1).
Note 4: 
The frequencies of PCC and SCC shall be switched and tested in each configuration, according to the UE declared capability for UL support (within CA operation) in the individual bands.


Proposal #3: For 3 inter-band DL CA, RAN5 choose test configuration table format from 2 options.
· Option 1: Using combination of Table 2.2-2 and Table 2.2-3

· Option 2: Using table 2.2-4
Please note that test points and the number of test points described in tables 2.2-1, 2.2-2, 2.1-3 and 2.2-4 are just example for proposing new table format and yellow highlighted notes in tables 2.2-2 and 2.2-4 needs further discussion.
3
Proposal
In this document it is proposed that
1. 3DL CA receiver test cases should be defined for each CA type separately.
2. For 3 intra-band contiguous DL CA, format of Table 2.2-1 is used.
3. For 3 inter-band DL CA, RAN5 choose test configuration table format from 2 options.
Option 1: Using combination of Table 2.2-2 and Table 2.2-3

Option 2: Using table 2.2-4
4
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