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1. Introduction
At RAN4#78 meeting, the RRM test cases list for DC enhancement was agreed [1]. In this contribution, we propose basic test parameters of the RRM tests for DC enhancement.
2. RRM test cases list
Based on the agreed RRM test cases for DC enhancement, we propose basic test parameters of the tests. The proposed basic test parameters are summarized in table 1.
Table 1: Basic test parameters of RRM tests for DC enhancement
	#
	Corresponding requirements
	Type of test case
	Basic parameters
	Comments

	1
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	SSTD measurement reporting delay in asynchronous FDD DC
	Number of cells = 2;

Cell1 = PCell, Cell2 = PSCell;

Cell1 on F1, Cell2 on F2;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1 and T2;

Received timing difference between:

· PCell and PSCell: 33us.

Propagation Condition: ETU70


	At the start of T1, SSTD reporting is not configured. SSTD reporting is configured at the end of T1 such that the UE receives the SSTD configuration message at the start of T2. The SSTD reporting delay is the time from the beginning of T2 until the first SSTD report is transmitted by the UE.
Proposed sections:

A.8.23.10
E-UTRAN FDD-FDD DC SSTD measurement reporting in asynchronous DC

	2
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	SSTD measurement reporting delay with DRX in asynchronous FDD DC
	Number of cells = 2;

Cell1 = PCell, Cell2 = PSCell;

Cell1 on F1, Cell2 on F2;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1 and T2;

Received timing difference between:

· PCell and PSCell: 500us.

Propagation Condition: ETU70


	At the start of T1, SSTD reporting is not configured. SSTD reporting is configured at the end of T1 such that the UE receives the SSTD configuration message at the start of T2. The SSTD reporting delay is the time from the beginning of T2 until the first SSTD report is transmitted by the UE.
Proposed sections:

A.8.23.11
E-UTRAN FDD-FDD DC SSTD measurement reporting with DRX in asynchronous DC

	3
	9.1.20 SSTD Accuracy Requirement
	SSTD accuracy in asynchronous FDD DC
	Number of cells = 2;

Cell1 = PCell, Cell2 = PSCell;

Cell1 on F1, Cell2 on F2;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1 and T2;

Received timing difference between:

· PCell and PSCell: TBD.

Propagation Condition: ETU70

Es/Iot=-3dB


	SSTD reporting is configured.

The test equipment sets subframe time offset between the PCell and the PSCell between 700Ts and 1320Ts. The accuracy of the SSTD reports (SFN offset between MeNB and SeNB (ΔX), Frame boundary offset between MeNB and SeNB (ΔY) and Subframe boundary offset between MeNB and SeNB (ΔZ))  is checked.
Proposed sections:
A.9.10 SSTD

A.9.10. 1
E-UTRAN FDD-FDD DC SSTD measurement accuracy in asynchronous DC

	4
	7.17
Maximum Transmission Timing Difference in Dual Connectivity
	Maximum uplink timing difference in synchronous FDD DC
	Following requirement is added in the existing PSCell addition/release test case specified in A.8.23.7.
The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4.
	No need to introduce a new test case.


	5
	7.17
Maximum Transmission Timing Difference in Dual Connectivity
	Maximum uplink timing difference in asynchronous FDD DC
	Following requirement is added in the existing PSCell addition/release test case specified in A.8.23.8.

The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4.
	No need to introduce a new test case.


	6
	7.17
Maximum Transmission Timing Difference in Dual Connectivity
	Maximum uplink timing difference in synchronous TDD DC
	Following requirement is added in the existing PSCell addition/release test case specified in A.8.23.9.

The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4.
	No need to introduce a new test case.


	7
	8.8.5
Intra-frequency measurements with autonomous gaps
	Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous FDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F2;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.13
E-UTRAN FDD-FDD DC Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous DC

	8
	8.8.5
Intra-frequency measurements with autonomous gaps
	Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in asynchronous FDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F2;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.14
E-UTRAN FDD-FDD DC Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in asynchronous DC

	9
	8.8.5
Intra-frequency measurements with autonomous gaps
	Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous TDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F2;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.15
E-UTRAN TDD-TDD DC Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous DC

	10
	8.8.6
Inter-frequency measurements with autonomous gaps
	Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous FDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.16
E-UTRAN FDD-FDD DC Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous DC

	11
	8.8.6
Inter-frequency measurements with autonomous gaps
	Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in asynchronous FDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.17
E-UTRAN FDD-FDD DC Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in asynchronous DC

	12
	8.8.6
Inter-frequency measurements with autonomous gaps
	Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous TDD DC
	Number of cells = 3;

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

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;


	Proposed sections:

A.8.23.18
E-UTRAN TDD-TDD DC Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps in synchronous DC

	13
	7.12.2.5
Interruptions at SCell activation/deactivation
	Activation and deactivation of known SCell in non-DRX in synchronous FDD DC
	Number of cells = 3;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG;

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1, T2 and T3;

SCell measurement cycle = 320ms;

Received timing difference between:

· PCell and PSCell: 33us.

· PCell and SCell: TAE.

· SCell and PSCell: 33us.

Propagation Condition: AWGN

The interruption of PCell shall not be more than 1ms.

The interruption of PSCell shall not be more than 1ms.

	All cells have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) and Cell 2 (PSCell) on radio channel 2, but is not aware of Cell 3 (SCell1 in MCG) on radio channel 3 (SCC1). The UE is only monitoring the PCC and the frequency of PSCell. The UE shall be continuously scheduled in the PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.19
E-UTRAN FDD-FDD DC activation and deactivation of known SCell in Non-DRX in synchronous DC

	14
	7.12.2.5
Interruptions at SCell activation/deactivation
	Activation and deactivation of known SCell in non-DRX in asynchronous FDD DC
	Number of cells = 3;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG;

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1, T2 and T3;

SCell measurement cycle = 320ms;

Received timing difference between:

· PCell and PSCell: 33us.

· PCell and SCell: TAE.

· SCell and PSCell: 33us.

Propagation Condition: AWGN

The interruption of PCell shall not be more than 1ms.

The interruption of PSCell shall not be more than 2ms.

	All cells have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) and Cell 2 (PSCell) on radio channel 2, but is not aware of Cell 3 (SCell1 in MCG) on radio channel 3 (SCC1). The UE is only monitoring the PCC and the frequency of PSCell. The UE shall be continuously scheduled in the PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.20
E-UTRAN FDD-FDD DC activation and deactivation of known SCell in Non-DRX in asynchronous DC

	15
	7.12.2.5
Interruptions at SCell activation/deactivation
	Activation and deactivation of known SCell in non-DRX in synchronous TDD DC
	Number of cells = 3;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG;

Cell1 on F1, Cell2 on F2, Cell3 on F3;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1, T2 and T3;

SCell measurement cycle = 320ms;

Received timing difference between:

· PCell and PSCell: 33us.

· PCell and SCell: TAE.

· SCell and PSCell: 33us.

Propagation Condition: AWGN

The interruption of PCell shall not be more than 1ms.

The interruption of PSCell shall not be more than 1ms.

	All cells have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) and Cell 2 (PSCell) on radio channel 2, but is not aware of Cell 3 (SCell1 in MCG) on radio channel 3 (SCC1). The UE is only monitoring the PCC and the frequency of PSCell. The UE shall be continuously scheduled in the PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.21
E-UTRAN TDD-TDD DC activation and deactivation of known SCell in Non-DRX in synchronous DC

	16
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	Event triggered reporting under deactivated SCell in non-DRX in synchronous FDD DC
	Number of cells = 4;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG, Cell4 = neighbour cell;

Cell1 on F1, Cell2 on F2, Cell3 on F3, Cell4 on F3;
Cell BW choose from 5,10,20MHz;
Test consists of two time phases T1 and T2;

SCell measurement cycle = 1280ms;

Received timing difference between:

· PCell and PSCell: 33us.

· PCell and SCell: TAE.

· SCell and PSCell: 33us.

Propagation Condition: ETU70
The interruption of PCell shall not be more than 1ms.
The interruption of PSCell shall not be more than 1ms.

	During T1 and T2, Cell3 is deactivated. During T1 the UE shall not have any information of Cell4. Immediately at beginning of T2 the transmission power of Cell4 is increased to same level as for Cell3, and due to usage of an offset this shall result in reporting of Event A6. The UE shall be continuously scheduled in PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.21
E-UTRAN FDD-FDD DC event triggered reporting under deactivated SCell with PCell and PSCell interruption in non-DRX in synchronous DC

	17
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	Event triggered reporting under deactivated SCell in non-DRX in asynchronous FDD DC
	Number of cells = 4;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG, Cell4 = neighbour cell;

Cell1 on F1, Cell2 on F2, Cell3 on F3, Cell4 on F3;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1 and T2;

SCell measurement cycle = 1280ms;

Received timing difference between:

· PCell and PSCell: 500us.

· PCell and SCell: TAE.

· SCell and PSCell: 500us.

Propagation Condition: ETU70
The interruption of PCell shall not be more than 1ms.
The interruption of PSCell shall not be more than 2ms.

	During T1 and T2, Cell3 is deactivated. During T1 the UE shall not have any information of Cell4. Immediately at beginning of T2 the transmission power of Cell4 is increased to same level as for Cell3, and due to usage of an offset this shall result in reporting of Event A6. The UE shall be continuously scheduled in PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.22
E-UTRAN FDD-FDD DC event triggered reporting under deactivated SCell with PCell and PSCell interruption in non-DRX in asynchronous DC

	18
	7.12.2.6
Interruptions during measurements on SCC, and 

8.8.8
Intra-frequency measurements requirements on SCell
	Event triggered reporting under deactivated SCell in non-DRX in synchronous TDD DC
	Number of cells = 4;

Cell1 = PCell, Cell2 = PSCell, Cell3 = deactivated SCell1 in MCG, Cell4 = neighbour cell;

Cell1 on F1, Cell2 on F2, Cell3 on F3, Cell4 on F3;

Cell BW choose from 5,10,20MHz;

Test consists of two time phases T1 and T2;

SCell measurement cycle = 1280ms;

Received timing difference between:

· PCell and PSCell: 33us.

· PCell and SCell: TAE.

· SCell and PSCell: 33us.

Propagation Condition: ETU70
The interruption of PCell shall not be more than 1ms.
The interruption of PSCell shall not be more than 1ms.

	During T1 and T2, Cell3 is deactivated. During T1 the UE shall not have any information of Cell4. Immediately at beginning of T2 the transmission power of Cell4 is increased to same level as for Cell3, and due to usage of an offset this shall result in reporting of Event A6. The UE shall be continuously scheduled in PCell and PSCell throughout the whole test.
Proposed sections:

A.8.23.23
E-UTRAN TDD-TDD DC event triggered reporting under deactivated SCell with PCell and PSCell interruption in non-DRX in synchronous DC


3. Conclusion
In this contribution, the basic test parameters of RRM tests for DC enhancement were proposed. CRs for the tests will be provided in the next RAN4 meeting.
Proposal 1: To specify the RRM test requirements listed in Table 1.
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