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1. Introduction
In Rel-13, 2UL/2DL TDD-FDD CA was discussed in LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD WI. After introducing the CA band combination, the same TDD-FDD band combination for DC was introduced in Rel-13. 

In this contribution, test cases and basic parameters of TDD-FDD DC tests for Rel-12 DC features are proposed.
2. List of Test cases
Based on the existing DC tests for Rel-12 DC features, we propose test cases and basic parameters of TDD-FDD DC tests. The proposed test cases and basic parameters are summarized in table 1 for synchronous TDD-FDD DC. 

Table 1: Test cases and basic parameters of TDD-FDD synchronous DC.
	
	Corresponding requirements
	Type of test case
	Basic parameters
	Volunteer Company

	1
	Radio Link Monitoring (7.6)
	Radio Link Monitoring Test for Out-of-sync in DRX for PSCell
(PCell in FDD)
	Number of cells = 2. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD.

- General test parameters: the same as Table A.7.3.38.1-1, except for CQI reporting periodicity.

- Cell specific test parameters for Cell1: the same as Table A.7.3.38.1-2 and Table A.7.3.38.1-3 for Cell1. CQI reporting periodicity is 2ms.

- Cell specific test parameters for Cell2: the same as Table A.7.3.40.1-2 and Table A.7.3.40.1-3 for Cell2. CQI reporting periodicity is 1ms.

- TimeAlignmentTimer: the same as Table A.7.3.38.1-4.
Proposed sections:

A.7.3.44 E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous DC with PCell in FDD
	DOCOMO

	2
	Radio Link Monitoring (7.6)
	Radio Link Monitoring Test for Out-of-sync in DRX for PSCell
(PCell in TDD)
	Number of cells = 2. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD.

- General test parameters: the same as Table A.7.3.40.1-1, except for CQI reporting periodicity.

- Cell specific test parameters for Cell1: the same as Table A.7.3.40.1-2 and Table A.7.3.40.1-3 for Cell1. CQI reporting periodicity is 1ms.

- Cell specific test parameters for Cell2: the same as Table A.7.3.38.1-2 and Table A.7.3.38.1-3 for Cell2. CQI reporting periodicity is 2ms.

- TimeAlignmentTimer: the same as Table A.7.3.40.1-4.

Proposed sections:

A.7.3.45 E-UTRAN TDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous DC with PCell in TDD
	DOCOMO

	3
	Radio Link Monitoring (7.6)
	Radio Link Monitoring Test for In-sync in DRX for PSCell
(PCell in FDD)
	Number of cells = 2. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD.

- General test parameters: the same as Table A.7.3.41.1-1, except for CQI reporting periodicity.

- Cell specific test parameters for Cell1: the same as Table A.7.3.41.1-2 and Table A.7.3.41.1-3 for Cell1. CQI reporting periodicity is 2ms.

- Cell specific test parameters for Cell2: the same as Table A.7.3.43.1-2 and Table A.7.3.43.1-3 for Cell2. CQI reporting periodicity is 1ms.

- TimeAlignmentTimer: the same as Table A.7.3.41.1-4.

Proposed sections:

A.7.3.46 E-UTRAN TDD-FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous DC with PCell in FDD
	CATT

	4
	Radio Link Monitoring (7.6)
	Radio Link Monitoring Test for In-sync in DRX for PSCell
(PCell in TDD)
	Number of cells = 2. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD.

- General test parameters: the same as Table A.7.3.43.1-1, except for CQI reporting periodicity.

- Cell specific test parameters for Cell1: the same as Table A.7.3.43.1-2 and Table A.7.3.43.1-3 for Cell1. CQI reporting periodicity is 1ms.

- Cell specific test parameters for Cell2: the same as Table A.7.3.41.1-2 and Table A.7.3.41.1-3 for Cell2. CQI reporting periodicity is 2ms.

- TimeAlignmentTimer: the same as Table A.7.3.43.1-4.

Proposed sections:

A.7.3.47 E-UTRAN TDD-FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous DC with PCell in TDD
	CATT

	5
	Interruptions with Dual Connectivity (7.12)
	PCell interruption at transitions between active and non-active when DRX is used in PSCell (PCell in FDD)
	Number of cells = 2. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD.

- General test parameters: the same as Table A.7.4.1.1-1.
- Cell specific test parameters for Cell1: the same as Table A.7.4.1.1-2 and Table A.7.4.1.1-3 for Cell1. Special subframe configuration: None. Uplink-downlink configuration: None.
- Cell specific test parameters for Cell2: the same as Table A.7.4.2.1-2 and Table A.7.4.2.1-3 for Cell2. Special subframe configuration: 6. Uplink-downlink configuration: 1.
Proposed sections:

A.7.4.4 E-UTRAN TDD-FDD DC interruption at transitions between active and non-active during DRX in synchronous DC with PCell in FDD
	Ericsson

	6
	Interruptions with Dual Connectivity (7.12)
	PCell interruption at transitions between active and non-active when DRX is used in PSCell (PCell in TDD)
	Number of cells = 2. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD.

- General test parameters: the same as Table A.7.4.2.1-1, except for following; 

  - Special subframe configuration
  - Uplink-downlink configuration
- Cell specific test parameters for Cell1: the same as Table A.7.4.2.1-2 and Table A.7.4.2.1-3 for Cell1. Special subframe configuration: 6. Uplink-downlink configuration: 1.
- Cell specific test parameters for Cell2: the same as Table A.7.4.1.1-2 and Table A.7.4.1.1-3 for Cell2. Special subframe configuration: None. Uplink-downlink configuration: None.
Proposed sections:

A.7.4.5 E-UTRAN TDD-FDD DC interruption at transitions between active and non-active during DRX in synchronous DC with PCell in TDD
	Ericsson

	7
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	known PSCell Addition Delay Requirement (PCell in FDD)
	Number of cells = 2. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD.

- General test parameters: the same as Table A.8.23.7.1-1.
- Cell specific test parameters for Cell1: the same as Table A.8.23.7.1-2 and Table A.8.23.7.1-3 for Cell1. Special subframe configuration: none. Uplink-downlink configuration: none.
- Cell specific test parameters for Cell2: the same as Table A.8.23.9.1-2 and Table A.8.23.9.1-3 for Cell2. Special subframe configuration: 6. Uplink-downlink configuration: 1.
Proposed sections:

A.8.23.14 E-UTRAN TDD-FDD Addition and Release Delay of known PSCell in Synchronous DC with PCell in FDD
	Huawei

	8
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	known PSCell Addition Delay Requirement (PCell in TDD)
	Number of cells = 2. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD.

- General test parameters: the same as Table A.8.23.9.1-1, except for following; 

  - Special subframe configuration
  - Uplink-downlink configuration
- Cell specific test parameters for Cell1: the same as Table A.8.23.9.1-2 and Table A.8.23.9.1-3 for Cell1. Special subframe configuration: 6. Uplink-downlink configuration: 1.
- Cell specific test parameters for Cell2: the same as Table A.8.23.7.1-2 and Table A.8.23.7.1-3 for Cell2. Special subframe configuration: none. Uplink-downlink configuration: none.
Proposed sections:

A.8.23.15 E-UTRAN TDD-FDD Addition and Release Delay of known PSCell in Synchronous DC with PCell in TDD
	Huawei

	9
	Void
	
	
	

	10
	Void
	
	
	

	11
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	intra-frequency event triggered reporting (PCell in FDD)
	Number of cells = 2. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD.

- General test parameters: the same as Table A.8.23.1.1-1.

- Cell specific test parameters for Cell1: the same as Table A.8.23.1.1-2, Table A.8.23.1.1-3 and Table A.8.23.1.1-4 for Cell1. Special subframe configuration: None. Uplink-downlink configuration: None.
- Cell specific test parameters for Cell2: the same as Table A.8.23.3.1-2, Table A.8.23.3.1-3 and Table A.8.23.3.1-4 for Cell2. Special subframe configuration: 6. Uplink-downlink configuration: 1.
Proposed sections:

A.8.23.10 E-UTRAN TDD-FDD DC intra-frequency event triggered reporting with DRX in synchronous DC with PCell in FDD
	Nokia Networks and Alcatel-Lucent

	12
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	intra-frequency event triggered reporting (PCell in TDD)
	Number of cells = 2. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD.

- General test parameters: the same as Table A.8.23.3.1-1, except for following; 

  - Special subframe configuration
  - Uplink-downlink configuration
- Cell specific test parameters for Cell1: the same as Table A.8.23.3.1-2, Table A.8.23.3.1-3 and Table A.8.23.3.1-4 for Cell1. Special subframe configuration: 6. Uplink-downlink configuration: 1.
- Cell specific test parameters for Cell2: the same as Table A.8.23.1.1-2, Table A.8.23.1.1-3 and Table A.8.23.1.1-4 for Cell2. Special subframe configuration: none. Uplink-downlink configuration: none.
Proposed sections:

A.8.23.11 E-UTRAN TDD-FDD DC intra-frequency event triggered reporting with DRX in synchronous DC with PCell in TDD
	Nokia Networks and Alcatel-Lucent

	13
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	inter-frequency event triggered reporting (PCell in FDD)
	Number of cells = 3. 

Cell1 = PCell in FDD, Cell2 = PSCell in TDD. Cell3 = neighbor cell in TDD.
- General test parameters: the same as Table A.8.23.4.1-1.

- Cell specific test parameters for Cell1: the same as Table A.8.23.4.1-2, Table A.8.23.4.1-3 and Table A.8.23.4.1-4 for Cell1. Special subframe configuration: None. Uplink-downlink configuration: None.
- Cell specific test parameters for Cell2: the same as Table A.8.23.6.1-2, Table A.8.23.6.1-3 and Table A.8.23.6.1-4 for Cell2. Special subframe configuration: 6. Uplink-downlink configuration: 1
- Cell specific test parameters for Cell3: the same as Table A.8.23.6.1-2, Table A.8.23.6.1-3 and Table A.8.23.6.1-4 for Cell3. Special subframe configuration: 6. Uplink-downlink configuration: 1
Proposed sections:

A.8.23.12 E-UTRAN TDD-FDD DC inter-frequency event triggered reporting with DRX in synchronous DC with PCell in FDD
	Anritsu

	14
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	inter-frequency event triggered reporting (PCell in TDD)
	Number of cells = 3. 

Cell1 = PCell in TDD, Cell2 = PSCell in FDD. Cell3 = neighbor cell in FDD.
- General test parameters: the same as Table A.8.23.6.1-1, except for following; 

  - Special subframe configuration
  - Uplink-downlink configuration
- Cell specific test parameters for Cell1: the same as Table A.8.23.6.1-2, Table A.8.23.6.1-3 and Table A.8.23.6.1-4 for Cell1. Special subframe configuration: 6. Uplink-downlink configuration: 1.
- Cell specific test parameters for Cell2: the same as Table A.8.23.4.1-2, Table A.8.23.4.1-3 and Table A.8.23.4.1-4 for Cell2. Special subframe configuration: none. Uplink-downlink configuration: none.
- Cell specific test parameters for Cell3: the same as Table A.8.23.4.1-2, Table A.8.23.4.1-3 and Table A.8.23.4.1-4 for Cell3. Special subframe configuration: none. Uplink-downlink configuration: none
Proposed sections:

A.8.23.13 E-UTRAN TDD-FDD DC inter-frequency event triggered reporting with DRX in synchronous DC with PCell in TDD
	Anritsu


Note: Testing principle for different combination of duplex modes DC has already been endorsed in R4-160851.
Note: The RRM test cases for TDD-FDD DC are not discussed in Rel-13 DC enhancement WI. They are discussed in TEI13.
3. Conclusion
In this contribution, the test cases and basic parameters of TDD-FDD DC tests for Rel-12 DC features were proposed. CRs for the tests will be provided in this meeting by the companies listed in the table 1.
Proposal: TDD-FDD DC tests for Rel-12 DC features listed in Table 1 should be specified. 
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