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1. Introduction
In this contribution, test cases for DC RRM are provided.
2. List of Test cases
The proposed test cases and basic parameters are summarized in table 1 for synchronous DC and in table 2 for asynchronous DC, respectively.
Table 1: test cases of synchronous Dual Connectivity scenario
	
	Corresponding requirements
	Type of test case
	Basic parameters in test cases
	comments

	1
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Correlation Matrix and Antenna Configuration: 2x2 low.

T310 = 0ms, T311 = 1000ms, T313 = 0ms.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 640ms, DRX cycle on Cell2 = 40ms.

Propagation Condition: ETU70.

Test times: T1, T2 and T3. 

T1 = 4s, T2 = 1.6s, T3 = 1.8s

Cell1: SNR in T1= -2.3 dB, SNR in T2= -2.3 dB, SNR in T3 = -2.3 dB

Cell2: SNR in T1= -2.3 dB, SNR in T2= -6.2 dB, SNR in T3 = -12.2 dB

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

DRX inactivity timers on Cell 1 and Cell2 have already been expired.
	The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used.

The requirements of this test:

During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission on Cell1.

During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe on Cell2.

The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 900 ms after the start of time duration T3) on PSCell.
Section title:

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


	2
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Correlation Matrix and Antenna Configuration: 2x2 low.

T310 = 0ms, T311 = 1000ms, T313 = 0ms.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 640ms, DRX cycle on Cell2 = 40ms.

Propagation Condition: ETU70.

Test times: T1, T2 and T3. 

T1 = 4s, T2 = 1.6s, T3 = 1.8s

Cell1: SNR in T1= -2.3 dB, SNR in T2= -2.3 dB, SNR in T3 = -2.3 dB

Cell2: SNR in T1= -2.3 dB, SNR in T2= -5.9 dB, SNR in T3 = -11.9 dB

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

DRX inactivity timers on Cell 1 and Cell2 have already been expired.
	The purpose and the requirements of this test are same as those of test #1.

Section title:

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

	3
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

T310 = 2000ms, T311 = 1000ms, T313 = 2000ms.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 640ms, DRX cycle on Cell2 = 40ms.

Propagation Condition: AWGN.

Test times: T1, T2, T3, T4, T5. 

T1 = 4s, T2 = 1.6s, T3 = 1.46s, T4 = 0.4s, T5 = 4s.

Cell1: SNR in T1= -4.7 dB, SNR in T2= -4.7 dB, SNR in T3 = -4.7 dB, SNR in T4= -4.7 dB, SNR in T5 = -4.7 dB

Cell2: 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

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

DRX inactivity timers on Cell 1 and Cell2 have already been expired.
	The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used.

The requirements of this test:

During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) on Cell2.

Section title:

A.7.3.29 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC.

	4
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

T310 = 2000ms, T311 = 1000ms, T313 = 2000ms.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 640ms, DRX cycle on Cell2 = 40ms.

Propagation Condition: AWGN.

Test times: T1, T2, T3, T4, T5. 

T1 = 4s, T2 = 1.6s, T3 = 1.46s, T4 = 0.4s, T5 = 4s.

Cell1: SNR in T1= -5.1 dB, SNR in T2= -5.1 dB, SNR in T3 = -5.1 dB, SNR in T4= -5.1 dB, SNR in T5 = -5.1 dB

Cell2: SNR in T1= -5.1 dB, SNR in T2= -9.1 dB, SNR in T3 = -13.1 dB, SNR in T4= -9.1 dB, SNR in T5 = -5.1 dB

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

DRX inactivity timers on Cell 1 and Cell2 have already been expired.
	The purpose and the requirement of this test are same as those of test #3.

Section title:

A.7.3.31 E-UTRAN TDD-TDD DC Radio Link Monitoring Test for In-sync in DRX in synchronous DC.



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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX cycle on Cell2 = 320ms.

Propagation Condition: AWGN.

Test times: T1.

T1 = 5s.

Noc = -101dB/15kHz

Es/Iot = 19dB

Es/Noc = 19dB

PDCCH indicating a new transmission on PCell shall be sent continuously during T1.

DRX inactivity timer on Cell2 has already been expired.
	The purpose of this test is to verify that the UE fulfils the requirement on interruptions on PCell at transitions between active and non-active during DRX.

The requirements of this test:

During time durations T1, at least 99% of all expected ACK/NACKs shall be transmitted on PCell by the UE.

Each interruption shall not exceed 1 subframe.

Section title:
A.7.4 Interruptions
A.7.4.1 E-UTRAN FDD-FDD DC Interruption at transitions between active and non-active during DRX in synchronous DC.
Note: A.7.4 is newly introduced. 

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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX cycle on Cell2 = 320ms.

Propagation Condition: AWGN.

Test times: T1.

T1 = 5s.

Noc = -101dB/15kHz

Es/Iot = 19dB

Es/Noc = 19dB

PDCCH indicating a new transmission on PCell shall be sent continuously during T1.

DRX inactivity timer on Cell2 has already been expired.
	The purpose and the requirement of this test are same as those of test #5.

Section title:

A.7.4.3 E-UTRAN TDD-TDD DC Interruption at transitions between active and non-active during DRX in synchronous DC.



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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX on Cell2 = OFF.

Propagation Condition: AWGN.

A4 threshold = -93dBm.

Measurement gap pattern id = 0.

PRACH configuration in Cell2 = 1

Test times: T1, T2, T3, T4 and T5. 

T1 = 5s, T2 ≤ 5s, T3 = 1s, T4 = 1s, T5 = 1s.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 19dB during the entire test.

Es/Noc = 19dB during the entire test.

Cell2: 

Noc = -infinity in T1, -85dB/15kHz in T2, T3, T4 and T5.

Es/Iot = -infinity in T1, 0dB in T2, T3, T4 and T5.

Es/Noc = -infinity in T1, 0dB in T2, T3, T4 and T5.

The test procedure proposed in section 3.1 of R4-151455 is used except for the PRACH configuration in Cell2.

The UE shall be continuously scheduled in the PCell during the entire test.
	The purpose of this test is to verify that the PSCell adding and release times are within the requirements stated in section 7.14, when the PSCell is known by the UE at the time of addition.

The requirements of this test:

The UE shall transmit the PRACH to PSCell at latest 115ms into T3.

The UE shall send at least one CSI report for PSCell with non-zero CQI index during T4.

The UE shall stop sending CSI reports for PSCell in at latest 16ms into T5.

Interruption of PCell during PSCell addition shall not happen outside the time span 16ms to 17ms into T3. 

Interruption of PCell during PSCell release shall not happen outside the time span 16ms to 17ms into T5.

The interruption of PCell shall not be more than the values specified in Section 7.12.2.

Section title:

A.8.X.7 E-UTRAN FDD-FDD DC Addition and Release of known PSCell in synchronous DC

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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX on Cell2 = OFF.

Propagation Condition: AWGN.

A4 threshold = -93dBm.

Measurement gap pattern id = 0.

PRACH configuration in Cell2 = 50

Test times: T1, T2、T3, T4 and T5. 

T1 = 5s, T2 ≤ 5s, T3 = 1s, T4 = 1s, T5 = 1s.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 19dB during the entire test.

Es/Noc = 19dB during the entire test.

Cell2: 

Noc = -infinity in T1, -85dB/15kHz in T2, T3, T4 and T5.

Es/Iot = -infinity in T1, 0dB in T2, T3, T4 and T5.

Es/Noc = -infinity in T1, 0dB in T2, T3, T4 and T5.

The test procedure proposed in section 3.1 of R4-151455 is used except for the PRACH configuration in Cell2.

The UE shall be continuously scheduled in the PCell during the entire test.
	The purpose and the requirements of this test are same as those of test #7.

Section title:

A.8.X.9 E-UTRAN TDD-TDD DC Addition and Release of known PSCell in synchronous DC

	9
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD unknown PSCell Addition Delay Requirement in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX on Cell2 = OFF.

Propagation Condition: AWGN.

A4 threshold = -93dBm.

Measurement gap pattern id = 0.

PRACH configuration in Cell2 = 1

Test times: T1, T2、T3 and T4. 

T1 = 100s, T2 = 1s, T3 = 1s, T4 = 1s.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 19dB during the entire test.

Es/Noc = 19dB during the entire test.

Cell2: 

Noc = -infinity in T1, -85dB/15kHz in T2, T3, and T4.

Es/Iot = -infinity in T1, 0dB in T2, T3 and T4.

Es/Noc = -infinity in T1, 0dB in T2, T3, and T4.

The test procedure proposed in section 3.2 of R4-151455 is used except for the PRACH configuration in Cell2.

The UE shall be continuously scheduled in the PCell during the entire test.
	The purpose of this test is to verify that the PSCell adding and release times are within the requirements stated in section 7.14, when the PSCell is unknown by the UE at the time of addition.

The requirements of this test:

The UE shall transmit the PRACH to PSCell at latest 125ms into T2.

The UE shall send at least one CSI report for PSCell with non-zero CQI index during T3.

The UE shall stop sending CSI reports for PSCell in at latest 16ms into T4.

Interruption of PCell during PSCell addition shall not happen outside the time span 16ms to 17ms into T2. 

Interruption of PCell during PSCell release shall not happen outside the time span 16ms to 17ms into T4.

The interruption of PCell shall not be more than the values specified in Section 7.12.2.

Section title:

A.8.X.10 E-UTRAN FDD-FDD DC Addition and Release of unknown PSCell in synchronous DC



	10
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD unknown PSCell Addition Delay Requirement in synchronous dual connectivity
	Number of cells = 2. 

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX on Cell1 = OFF, DRX on Cell2 = OFF.

Propagation Condition: AWGN.

A4 threshold = -93dBm.

Measurement gap pattern id = 0.

PRACH configuration in Cell2 = 50

Test times: T1, T2、T3 and T4. 

T1 = 100s, T2 = 1s, T3 = 1s, T4 = 1s.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 19dB during the entire test.

Es/Noc = 19dB during the entire test.

Cell2: 

Noc = -infinity in T1, -85dB/15kHz in T2, T3, and T4.

Es/Iot = -infinity in T1, 0dB in T2, T3 and T4.

Es/Noc = -infinity in T1, 0dB in T2, T3, and T4.

The test procedure proposed in section 3.2 of R4-151455 is used except for the PRACH configuration in Cell2.

The UE shall be continuously scheduled in the PCell during the entire test.
	The purpose and the requirements of this test are same as those of test #9.

Section title:

A.8.X.12 E-UTRAN TDD-TDD DC Addition and Release of unknown PSCell in synchronous DC

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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 1280ms, DRX cycle on Cell2 = 80ms.

Propagation Condition: ETU70.

A1 threshold = -92dBm.

A2 threshold = -96dBm.

Test times: T1, T2 and T3.

T1 = 2s, T2 = 10s, T3 = 1.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 16dB in T1, -2.5 in T2, 20 in T3.

Es/Noc = 16dB in T1, -2.5 in T2, 20 in T3.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 16dB in T1, -2.5 in T2, 20 in T3.

Es/Noc = 16dB in T1, -2.5 in T2, 20 in T3.

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

Immediately after receiving the reporting of event A2 for both PCell and PSCell, PDCCH indicating a new transmission on PCell shall be sent continuously to ensure UE would not enter DRX state on PCell throughout T3.
	The purpose of the test is to verify that the UE makes correct reporting of intra frequency measurement.

The requirements of this test:

UE shall send one event A2 triggered report for PCell with a measurement reporting delay less than 6.4s (5*MCG_DRX cycle). 

UE shall send one event A2 triggered report for PSCell with a measurement reporting delay less than 400ms (5*SCG_DRX cycle). 

UE shall send one event A1 triggered report for PCell with a measurement reporting delay less than 200ms (non-DRX).

UE shall send one event A1 triggered report for PSCell with a measurement reporting delay less than 400ms (5*SCG_DRX cycle).

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

Section title:

A.8.X E-UTRAN Dual Connectivity Measurements
A.8.X.1 E-UTRAN FDD-FDD DC intra-frequency event triggered reporting with DRX in synchronous DC

Note: A.8.X will be newly introduced.

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

Cell1 = PCell, Cell2 = PSCell.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 1280ms, DRX cycle on Cell2 = 80ms.

Propagation Condition: ETU70.

A1 threshold = -92dBm.

A2 threshold = -96dBm.

Test times: T1, T2 and T3.

T1 = 5s, T2 = 10s, T3 = 1.

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 16dB in T1, -2.5 in T2, 20 in T3.

Es/Noc = 16dB in T1, -2.5 in T2, 20 in T3.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 16dB in T1, -2.5 in T2, 20 in T3.

Es/Noc = 16dB in T1, -2.5 in T2, 20 in T3.

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.

Immediately after receiving the reporting of event A2 for both PCell and PSCell, PDCCH indicating a new transmission on PCell shall be sent continuously to ensure UE would not enter DRX state on PCell throughout T3.


	The purpose and the requirements of this test are same as those of test #11.

Section title:

A.8.X.3 E-UTRAN TDD-TDD DC intra-frequency event triggered reporting with DRX in synchronous DC

	13
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-frequency event triggered reporting in synchronous dual connectivity
	Number of cells = 3. 

Cell1 = PCell, Cell2 = PSCell, Cell3 = neighbour cell.

RF Channel 1 = Cell 1, RF Channel2 = Cell2, RF Channel3 = Cell3.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 80ms, DRX cycle on Cell2 = 1280ms.

Measurement gap Id = 0.

A3-offset = -6dB.

Propagation Condition: ETU70.

Test times: T1 and T2.

T1 = 5s, T2 = 5s

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB during the entire test.

Es/Noc = 4dB during the entire test.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB during the entire test.

Es/Noc = 4dB during the entire test.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB in T1, 7dB in T2.

Es/Noc = 4dB in T1, 7dB in T2.

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.
	The purpose of the test is to verify that the UE makes correct reporting of inter frequency measurement.

The requirements of this test:

The UE shall send one Event A3 triggered measurement report for Cell 3, with a measurement reporting delay less than 3.84s (48*MCG DRX cycle) from the beginning of time period T2.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

Section title:

A.8.X.4 E-UTRAN FDD-FDD DC inter-frequency event triggered reporting with DRX in synchronous DC

	14
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN TDD inter-frequency event triggered reporting in synchronous dual connectivity
	Number of cells = 3. 

Cell1 = PCell, Cell2 = PSCell, Cell3 = neighbour cell.

RF Channel 1 = Cell 1, RF Channel2 = Cell2, RF Channel3 = Cell3.

System BW = 5MHz, 10MHz, 20MHz.

Timing offset between Cell1 and Cell2 = 33us.

DRX cycle on Cell1 = 80ms, DRX cycle on Cell2 = 1280ms.

Measurement gap Id = 0.

A3-offset = -6dB.

Propagation Condition: ETU70.

Test times: T1 and T2.

T1 = 5s, T2 = 5s

Cell1: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB during the entire test.

Es/Noc = 4dB during the entire test.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB during the entire test.

Es/Noc = 4dB during the entire test.

Cell2: 

Noc = -101dB/15kHz during the entire test.

Es/Iot = 4dB in T1, 7dB in T2.

Es/Noc = 4dB in T1, 7dB in T2.

Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2.
	The purpose and the requirements of this test are same as those of test #13.

Section title:

A.8.X.6 E-UTRAN TDD-TDD DC inter-frequency event triggered reporting with DRX in synchronous DC


Table 2: test cases of asynchronous Dual Connectivity scenario
	
	Corresponding requirements
	Type of test case
	Basic parameters in test cases
	comments

	15
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in asynchronous dual connectivity
	The parameters are same as those of test #1 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.7.3.27 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC.

	16
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in asynchronous dual connectivity
	The parameters are same as those of test #3 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.7.3.30 E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in asynchronous DC.

	17
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions between active and non-active when DRX is used in PSCell in asynchronous dual connectivity
	The parameters are same as those of test #5 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.7.4.2 E-UTRAN FDD-FDD DC Interruption at transitions between active and non-active during DRX in asynchronous DC.

	18
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD known PSCell Addition Delay Requirement in asynchronous dual connectivity
	The parameters are same as those of test #7 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.8.X.8 E-UTRAN FDD-FDD DC Addition and Release of known PSCell in asynchronous DC

	19
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD unknown PSCell Addition Delay Requirement in asynchronous dual connectivity
	The parameters are same as those of test #9 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.8.X.11 E-UTRAN FDD-FDD DC Addition and Release of unknown PSCell in asynchronous DC

	20
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	E-UTRAN FDD intra-frequency event triggered reporting in asynchronous dual connectivity
	The parameters are same as those of test #11 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.8.X.2 E-UTRAN FDD-FDD DC intra-frequency event triggered reporting with DRX in asynchronous DC

	21
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-frequency event triggered reporting in asynchronous dual connectivity
	The parameters are same as those of test #13 except for Timing offset between Cell1 and Cell2. Timing offset between Cell1 and Cell2 = 500us.
	A.8.X.5 E-UTRAN FDD-FDD DC inter-frequency event triggered reporting with DRX in asynchronous DC


3. Time plan
· RAN4#74bis:

· Approved the test case list

· RAN4#75:

· Interested companies to provide CRs

· Agree CRs for all test cases.
4. Conclusion

In this contribution, we provided the DC RRM test cases which should be defined in TS 36.133.
Proposal: To define the test cases listed in Table 1 and Table 2.
For information, an example CR is attached in Annex.

5. Annex
<Start of change>

A.8.X.7
E-UTRAN FDD-FDD DC Addition and Release of known PSCell in synchronous DC
A.8.X.7.1
Test Purpose and Environment
The purpose of this test is to verify that the PSCell addition and release delays are within the requirements stated in section 7.14 for the case when the PSCell is known by the UE at the time of addition.

The test parameters are given in Tables A.8.X.7.1-1 and cell-specific parameters in A.8.X.7.1-2 below. The test consists of five successive time periods, with duration of T1, T2, T3, T4 and T5 respectively. There are two carriers each with one cell. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC. During T1 only Cell1 is known to the UE. The UE shall be continuously scheduled in the PCell during the entire test.

Before the start of T2 it is indicated to the UE in the measurement control information that event-triggered reporting with Event A4 is configured for neighbour cell (Cell2). Before the start of T2 the UE is configured with the measurement gaps (gap pattern Id # 0). The Cell2 becomes known to the UE during T2. Therefore during T2 the UE shall report Event A4. After receiving the Event A4, the test system shall send a RRC message to the UE to release the measurement gaps. 
The test system shall send a RRC message to the UE to add PSCell (Cell 2) on radio channel 2. The RRC message (to add PSCell) also includes a request for the UE to start periodic CSI reporting for the PSCell after the PSCell has been successfully added. The RRC message to add PSCell shall be sent to the UE during period T2, after the measurement gaps are released by the test system. The point in time at which the RRC message to add PSCell (Cell2) is received at the UE antenna connector defines the start of time period T3. 

The test system shall observe the periodic reporting of CSI for PSCell during T4. The point in time at which the UE has sent PRACH to the PSCell (Cell 2) defines the start of time period T4. 
The test system shall send a RRC message to the UE to release PSCell (Cell 2) on radio channel 2. The RRC message to release PSCell (Cell2) shall be sent to the UE during time period T4, after the UE has sent at least one CQI report with non-zero CQI index for PSCell (Cell 2). The point in time at which the RRC message to release PSCell (Cell2) is received at the UE antenna connector defines the start of time period T5. 

Table A.8.X.7.1-1: General test parameters for known PSCell addition and release case

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Initial Condition
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	Neighbour cell
	
	Cell2
	Neighbour cell on RF channel number 2.

	Final Condition
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	PSCell
	
	Cell2
	PSCell on RF channel number 2.

	A4
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	
	Threshold RSRP
	dBm
	-93
	Actual RSRP threshold for event A4. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Measurement gap pattern Id
	
	0
	Gaps are configured before T2 and released before T3.

	PRACH configuration on cell2
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	CQI/PMI periodicity and offset configuration index on cell2
	
	0
	CQI reporting for PSCell every second subframe

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on carrier frequency of cell2. 

	T1
	s
	5
	During this time the PCell shall be known and cell2 shall be unknown.

	T2
	s
	≤ 5
	During this time the UE shall identify neighbour cell (cell2) and report event A4.

	T3
	s
	1
	During this time the UE adds the PSCell.

	T4
	s
	1
	During this time the UE sends CSI reports for PSCell.

	T5
	s
	1
	During this time the UE releases the PSCell.

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.

Note 2:       A UE capable of both synchronous and asynchronous DC operations is not required to pass this test case in accordance with the principle defined in section A.3.6.11. 


Table A.8.X.7.1-2: Cell specific test parameters for E-UTRAN FDD known PSCell addition and release

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 FDD 

10MHz: R.0 FDD

20MHz: R.4 FDD
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	5MHz: OP.10 TDD
10MHz: OP.2 FDD
20MHz: OP.8 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	NocNote 2
	dBm/15 kHz
	-101
	-85

	Ês/Noc
	dB
	19
	19
	19
	19
	19
	-infinity
	0
	0
	0
	0

	Ês/Iot
	dB
	19
	19
	19
	19
	19
	infinity
	0
	0
	0
	0

	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
	-82
	-infinity
	-85
	-85
	-85
	-85

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
	-82
	-infinity
	-85
	-85
	-85
	-85

	Io Note 3
	dBm/Ch BW
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Time offset to cell1 Note 5
	(s
	-
	33

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
Ês/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T4.

Note 5:       It is the time difference between the subframe boundaries of two cells including the time alignment error.


A.8.X.7.2
Test Requirements
The UE shall transmit the PRACH to PSCell at latest 115 ms into T3.

The UE shall send at least one CSI report for PSCell with non-zero CQI index during T4.

The UE shall stop sending CSI reports for PSCell in at latest 17ms into T5.

Interruption of PCell during PSCell addition shall not happen outside the time span 16ms to 17ms into T3. 

Interruption of PCell during PSCell release shall not happen outside the time span 16ms to 17ms into T5. 

All of the above test requirements shall be fulfilled in order for the observed PSCell addition delay and PSCell release delay to be counted as correct. The rate of correct observed PSCell addition delay and PSCell release delay during repeated tests shall be at least 90%.

NOTE:
The PSCell addition delay can be expressed as:  Tconfig_PSCell = 15ms + Tactivation_time + 50ms + TPCell_ DU + TPSCell_ DU
Where:  TPCell_ DU = 0; TPSCell_ DU = 30 ms and Tactivation_time = 20 ms as specified in Clause 7.14.2.
This gives a total of 115 ms.

<end of change>
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