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1 Introduction
In last RAN4 meeting the core requirements of dual connectivity was finalized. [R4-150271] analyses the test methodology for dual connectivity. In this contribution, the test case list for dual connectivity is provided and the test cases can be designed if this list is approved.

2 Test case list
Based on the analysis in [1], the identified test cases needed to be defined is listed in the following table 2.1. 
Table 2‑1 test case list of dual connectivity
	No
	Corresponding requirements
	Type of Test case
	No of tests
	Basic parameters in TCs
	Comments

	1
	Random access (section 6.2)
	E-UTRAN FDD –Contention Based Random Access Test For PSCell

	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG) 
Cell 2 is in the secondary Timing Advance Group (sTAG). The purpose of the PCell is to allow the PSCell to be configured and to handle the Random Access Response which takes place on PCell.
Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz

Configured UE transmitted power= 23dBm
PRACH configuration index: 4

Backoff parameter index: 2

Propagation Condition: AWGN.

	Proposed section:

A.6.2.9
E-UTRAN FDD –Contention Based Random Access Test For PSCell


	2
	Random access (section 6.2)
	E-UTRAN FDD – Non-Contention Based Random Access Test For PSCell

	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG) 
Cell 2 is in the secondary Timing Advance Group (sTAG). The purpose of the PCell is to allow the PSCell to be configured and to handle the Random Access Response which takes place on PCell.
Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz

Configured UE transmitted power= 23dBm

PRACH configuration index: 4

Backoff parameter index: 2

Propagation Condition: AWGN.

	Proposed section:

A.6.2.10
E-UTRAN FDD –Non-Contention Based Random Access Test For PSCell


	3
	Random access (section 6.2)
	E-UTRAN TDD –Contention Based Random Access Test For PScell

	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG). 
Cell 2 is in the secondary Timing Advance Group (sTAG). The purpose of the PCell is to allow the PSCell to be configured and to handle the Random Access Response which takes place on PCell.
UL-DL configuration = 1.
Special subframe configuration in both cells: 6
Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz

Configured UE transmiteed power= 23dBm

PRACH configuration index: 4

Backoff parameter index: 2

Propagation Condition: AWGN.

	Proposed section:

A.6.2.11E-UTRAN TDD –Contention Based Random Access Test For PSCell


	4
	Random access (section 6.2)
	E-UTRAN TDD – Non-Contention Based Random Access Test For PSCell

	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG) 
Cell 2 is in the secondary Timing Advance Group (sTAG). 
The purpose of the PCell is to allow the PSCell to be configured and to handle the Random Access Response which takes place on PCell.
UL-DL configuration = 1.

Special subframe config = 6.

Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz

Configured UE transmiteed power= 23dBm

PRACH configuration index: 4

Backoff parameter index: 2

Propagation Condition: AWGN.

	Proposed section:

A.6.2.12
E-UTRAN FDD –Non-Contention Based Random Access Test For PSCell


	5
	UE transmit timing(section 7.1)
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for PSCell in sTAG


	2
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG). 
Cell 2 is in the secondary Timing Advance Group (sTAG). 
DRX in test 1: OFF.
DRX configuration is used in test 2:  long DRX cycle start offset: 80.
Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz
SRS configuration is used for PSCell.
Propagation Condition: AWGN.

	Proposed section:

A.7.1.7 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for PSCell in sTAG



	6
	UE transmit timing(section 7.1)
	E-UTRAN TDD – UE Transmit Timing Accuracy Tests for PSCell in sTAG


	2
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell 1 is in the primary Timing Advance Group (pTAG).
Cell 2 is in the secondary Timing Advance Group (sTAG). 
UL-DL configuration = 1.

Special subframe config = 6.

DRX in test 1: OFF.
DRX configuration is used  in test 2:  long DRX cycle start offset: 80.
Cell BW = 10MHz (all cells)
Cell1 Es/Noc = 3dB

Cell2 Es/Noc = 3dB

Noc= -98dBm/15kHz
SRS configuration is used for PSCell.
Propagation Condition: AWGN.

	Proposed section:

A.7.1.8 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for PSCell in sTAG



	7
	Radio Link Monitoring (section 7.6)

	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell


	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell BW = 10MHz (all cells)
DRX cycle on PCell: 1280ms.
DRX cycle on PSCell: 40ms.
Test times: T1, T2 and T3. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.
SNR in T1= -2.3 dB

SNR in T2= -6.2 dB

SNR in T3= -12.2 dB
Propagation Condition: ETU70.

	Only DRX cycle in PSCell is verified.
Proposed section:

A.7.3.26 
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell



	8
	Radio Link Monitoring (section 7.6)

	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell


	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell BW = 10MHz (all cells)
DRX cycle on PCell: 1280ms
DRX cycle on PSCell: 40ms 

Test times: T1, T2, T3, T4 and T5. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.
SNR in T1= -4.7 dB

SNR in T2= -9.5 dB

SNR in T3= -13.5 dB

SNR in T4= -8.7 dB

SNR in T5= -4.7 dB

Propagation Condition: AWGN.

	Only DRX cycle in PSCell is verified.

Proposed section:

A.7.3.27 
E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell



	9
	Radio Link Monitoring (section 7.6)

	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell


	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell BW = 10MHz (all cells)
DRX cycle on PCell: 1280ms
DRX cycle on PSCell: 40ms 

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.
SNR in T1= -2.3 dB

SNR in T2= -5.9 dB

SNR in T3= -11.9 dB
Propagation Condition: ETU70.

	Only one DRX cycle in PSCell is verified.

Proposed section:

A.7.3.28 
E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell



	10
	Radio Link Monitoring (section 7.6)

	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for PSCell


	1
	Number of cells = 2.

Cell1 = PCell
Cell2 = PSCell.
Cell BW = 10MHz (all cells)
DRX cycle on PCell: 1280ms
DRX cycle on PSCell: 40ms 

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2, T3, T4 and T5. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.
SNR in T1= -5.1dB

SNR in T2= -9.1 dB

SNR in T3= -13.1 dB

SNR in T4= -9.1 dB

SNR in T5= -5.1 dB

Propagation Condition: AWGN.

	Only one DRX cycle in PSCell is verified.

Proposed section:

A.7.3.30 
E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for PSCell



	11
	Interruptions with Dual Connectivity (section 7.12)

	E-UTRAN FDD Interruptions at transitions between active and non-active during DRX in asynchronous dual connectivity

	2
	Number of cells = 2.

Cell1 = PCell

Cell2 = PSCell.
Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us
Test times: T1 =12.8s

Number of tests: 2

DRX configuration on PSCell in test 1: 160ms

DRX configuration on PSCell in test 2:1280ms 
The UE shall be scheduled on PCell continuously throughout the test. 
From the start of T1 until end to T1, for test 1 at least 99% of all expected ACK/NACKs shall be transmitted by the UE.
 From the start of T1 until end to T1, for test 1 at least 99.375% of all expected ACK/NACKs shall be transmitted by the UE.
Propagation Condition: AWGN.

	Proposed section:

A.7.4.1 E-UTRAN FDD Interruptions at transitions between active and non-active during DRX in asynchronous dual connectivity


	12
	Interruptions with Dual Connectivity (section 7.12)

	E-UTRAN TDD Interruptions at transitions between active and non-active during DRX in asynchronous dual connectivity
	2
	Number of cells = 2.

Cell1 = PCell

Cell2 = PSCell.
Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us
UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1 =12.8s

Number of tests: 2

DRX configuration on PSCell in test 1: 160ms

DRX configuration on PSCell in test 2:1280ms 
The UE shall be scheduled on PCell continuously throughout the test. 
From the start of T1 until end to T1, for test 1 at least 99% of all expected ACK/NACKs shall be transmitted by the UE.
 From the start of T1 until end to T1, for test 2 at least 99.375% of all expected ACK/NACKs shall be transmitted by the UE.
Propagation Condition: AWGN.

	Proposed section:

A.7.4.2 E-UTRAN TDD Interruptions at transitions between active and non-active during DRX in asynchronous dual connectivity

	13
	
	E-UTRAN FDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity

	1
	Number of cells = 3.

PCell = cell1; PSCell = cell2; neighbour cell = cell3;

Cell1 on F1

Cell2 and Cell 3 on F2

Cell BW = 10 MHz (all cells)

Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us

DRX cycle on PCell: 40ms
DRX cycle on PSCell:1280ms

A2 and A3 events to verify.
A3 event is set (Neighbour becomes better than PSCell)
Test times: T1, T2 and T3.

Propagation: ETU70.
	Proposed section:

A.8.x.1 E-UTRAN FDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity


	14
	
	E-UTRAN TDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity

	1
	Number of cells = 3.

PCell = cell1; PSCell = cell2; neighbour cell = cell3;

Cell1 on F1

Cell2 and Cell 3 on F2

Cell BW = 10 MHz (all cells)

Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us

DRX cycle on PCell: 40ms

DRX cycle on PSCell:1280ms

UL-DL configuration = 1.

Special subframe config = 6.

A2 and A3 events to verify.
A3 event is set (Neighbour becomes better than PSCell)
Test times: T1, T2 and T3.

Propagation: ETU70.
	Proposed section:

A.8.x.2  E-UTRAN TDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity


	15
	
	E-UTRAN FDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity

	1
	Number of cells = 3.

PCell = cell1; PSCell = cell2; neighbour cell = cell3;

Cell1 on F1

Cell2 on F2
Cell3 on F3
Cell BW = 10 MHz (all cells)

Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us
Gap Pattern Id: 0
DRX cycle on PCell: 40ms

DRX cycle on PSCell:1280ms

A2 and A3 events to verify.
A3 event is set (Neighbour becomes better than PSCell)
Test times: T1, T2 and T3.

Propagation: ETU70.
	Proposed section:

A.8.x.3  E-UTRAN TDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity


	16
	
	E-UTRAN TDD inter-frequency event triggered reporting with DRX in asynchronous dual connectivity

	1
	Number of cells = 3.

PCell = cell1; PSCell = cell2; neighbour cell = cell3;

Cell1 on F1

Cell2 on F2
Cell3 on F3
UL-DL configuration = 1.

Special subframe config = 6.

Cell BW = 10 MHz (all cells)

Receive timing difference between subframe timing boundaries of the PCell and PSCell: 50us.
Gap Pattern Id: 0
DRX cycle on PCell: 40ms

DRX cycle on PSCell: 1280ms.
A2 and A3 events to verify.
A3 event is set (Neighbour becomes better than PSCell)
Test times: T1, T2 and T3.

Propagation: ETU70.
	Proposed section:

A.8.x.4  E-UTRAN TDD intra-frequency event triggered reporting with DRX in asynchronous dual connectivity



Note1: the test cases for PSCell addition and release delay are not concluded here, it needs more discussion and it could be included in Phase II DC test cases.
3 Summary
In this contribution, the test case list for dual connectivity was provided and the test cases can be designed if this list is approved.
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