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1  Introduction

The RRM requirements related to the Release 15 carrier aggregation on 7DL CA have been completed and introduced in release 15 of TS 36.133 [1]. In this paper, tests with detailed parameters to verify 7 DL CA RRM requirements is provided in this paper. The proposed test cases are extension of 5 DL CA tests [2].
2 7 DL CA Test Case Scenario List 
2.1 Phase I Tests
The proposed phase I test cases to verify the RRM requirements for 7 DL CA are listed in Table 2.1. 

Table 2.1: Phase I RRM test cases 

	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Measurements for E-UTRA carrier aggregation (section 8.3)
	PCell in FDD: Event triggered reporting on deactivated SCells in non-DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 8.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell6;
Cell1 on F1; Cell2 on F2
Cell3 on F3; Cell4 on F4 
Cell5 on F5; Cell5 on F6; Cell6 and Cell7 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.
Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 320 ms on cell2, cell3, cell4, cell5, cell6 and cell7.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A1, A2 and A6 events to verify. 

Test times: T1, T2 and T3.

Propagation: ETU70.
	SCC1 (F2), SCC2 (F3), SCC3 (F4), SCC4 (F5), SCC5 (F6) and SCC6 (F7) are configured but deactivated. 

Events A1, A2 and A6 are used for verifying cell identification delay and RSRP measurement period as follows:
· A1 is triggered on cell2 during T2 to verify cell search delay.
· A2 is triggered on cell1, cell2, cell3, cell4, cell5, cell6 and cell7 during T3 to verify RSRP measurement period.
· A6 is triggered on cell8 during T2 to verify cell search delay.

Proposed section:

A.8.16.x1 7 DL PCell in FDD CA Event Triggered Reporting with Deactivated SCells in Non-DRX

	2
	Measurements for E-UTRA carrier aggregation (section 8.3)
	PCell in TDD: Event triggered reporting on deactivated SCells in non-DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 8.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2
Cell3 on F3; Cell4 on F4 

Cell5 on F5; Cell6 on F6

Cell7 and Cell8 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6, 7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 320 ms on cell2, cell3, cell4, cell5, cell6 and cell7.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A1, A2 and A6 events to verify. 

Test times: T1, T2 and T3.

Propagation: ETU70.
	SCC1 (F2), SCC2 (F3), SCC3 (F4), SCC4 (F5), SCC5 (F6) and SCC6 (F7) are configured but deactivated. 

Events A1, A2 and A6 are used for verifying cell identification delay and RSRP measurement period as stated in Test Scenario#1(Phase I). 

Proposed section:
A.8.16.x2 7 DL PCell in TDD CA Event Triggered Reporting with Deactivated SCells in Non-DRX

	3
	Measurements for E-UTRA carrier aggregation (section 8.3)
	Event triggered reporting on deactivated SCells in non-DRX (FDD 7 DL CA)
	1
	Number of cells = 8.

F1, F2, F3, F4, F5, F6 and F7 are FDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7;
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6

Cell7 and Cell 8 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 320 ms on cell2, cell3, cell4, cell5, cell6 and cell7.

Non-DRX.

A1, A2 and A6 events to verify. 

Test times: T1, T2 and T3.

Propagation: ETU70.
	SCC1 (F2), SCC2 (F3), SCC3 (F4), SCC4 (F5), SCC5 (F6) and SCC6 (F7) are configured but deactivated. 

Events A1, A2 and A6 are used for verifying cell identification delay and RSRP measurement period as stated in Test Scenario#1 (Phase I).
Proposed section:

A.8.16.x3 7 DL FDD CA Event Triggered Reporting with Deactivated SCells in Non-DRX

	4
	Measurements for E-UTRA carrier aggregation (section 8.3)
	Event triggered reporting on deactivated SCells in non-DRX (TDD 7 DL CA)
	1
	Number of cells = 8.

F1, F2, F3, F4, F5, F6 and F7 are TDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6

Cell7 and Cell8 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell6 to cell1 time offset: 3 (s

MeasCycleSCell = 320 ms on cell2, cell3, cell4, cell5, cell6 and cell7.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A1, A2 and A6 events to verify. 

Test times: T1, T2 and T3.

Propagation: ETU70.
	SCC1 (F2), SCC2 (F3), SCC3 (F4), SCC4 (F5), SCC5 (F6) and SCC6 (F7) are configured but deactivated. 

Events A1, A2 and A6 are used for verifying cell identification delay and RSRP measurement period as stated in Test Scenario#1 (Phase I).
Proposed section:

A.8.16.x4 7 DL TDD CA Event Triggered Reporting with Deactivated SCells in Non-DRX

	5
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	PCell in FDD: Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 8.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2
Cell3 on F3; Cell4 on F4 

Cell5 on F5; Cell6 and Cell7 on F6
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 1280 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A6 event is used. 

Test times: T1, T2, T3 and T4.

Propagation: AWGN.
	Interruption probability is verified for following cases:
PCell interruption:

· UE is continuously scheduled on PCell.

· Cell2, cell3, cell4, cell5, cell6 and cell7 are deactivated during T1 and T2.

· Event A6 is triggered on cell8 on F5 during T2.

SCell interruption on cell2, cell3, cell4, cell5 and cell6:

· UE is continuously scheduled on cell2, cell3, cell4, cell5 and cell6.

· Cell2, cell3, cell4, cell5 and cell6 are activated during T3 and T4;

· Cell7 remains deactivated during T3 and T4.

· Event A6 is triggered on cell8 on F4 during T4.

Proposed section:
A.8.16.x5  7 DL PCell in FDD CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX 

	6
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	PCell in TDD: Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 8.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7;
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5, Cell6 on F6

Cell8 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 1280 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A6 event is used. 

Test times: T1, T2, T3 and T4.

Propagation: AWGN.
	Interruption probability is verified for the same cases as in Test Scenario#5 (Phase I). 
Proposed section:
A.8.16.x6  7 DL PCell in TDD CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX 

	7
	Measurements for E-UTRA carrier aggregation and interruption and interruption (section 8.3 and section 7.8)
	Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (FDD 7 DL CA)
	1
	Number of cells = 8.

F1, F2, F3, F4, F5, F6 and F7 are FDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5, Cell6 on F6

Cell7 and cell8 on F6
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 1280 ms.

Non-DRX.

A6 event is used. 

Test times: T1, T2, T3 and T4.

Propagation: AWGN.
	Interruption probability is verified for the same cases as in Test Scenario#5 (Phase I). 
Proposed section:
A.8.16.x7  7 DL FDD CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX 

	8
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD 7 DL CA)
	1
	Number of cells = 8.

F1, F2, F3, F4, F5, F6 and F7 are TDD.
PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4; SCell4=cell5; SCell5=cell6;
SCell6=cell7.
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6

Cell7 and cell8 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell8 to cell1 time offset: 3 (s

MeasCycleSCell = 1280 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A6 event is used. 

Test times: T1, T2, T3 and T4.

Propagation: AWGN.
	Interruption probability is verified for the same cases as in Test Scenario#5 (Phase I). 
Proposed section:
A.8.16.x8  7 DL TDD CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX 

	9
	SCell activation and deactivation (section 7.7)
	PCell in FDD: SCell activation and deactivation for known SCells without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 7.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;
SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7.
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation of cell2 is verified as follows:

· Cell2 is activated at start of T2. During T2 while cell2 is being activated, cell3, cell4, cell5, cell6 and cell7 are also activated at different times.
· Cell2 is deactivated at start of T3.
· During T3 while cell2 is being deactivated, cell3, cell4, cell5, cell6 and cell7 are also deactivated at different times.

Proposed section:
A.8.16.x9  7 DL PCell in FDD CA activation and deactivation of known SCell in non-DRX 

	10
	SCell activation and deactivation (section 7.7)
	PCell in TDD: SCell activation and deactivation for known SCells without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 7.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=SCell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase I):
Proposed section:
A.8.16.x10  7 DL PCell in TDD CA activation and deactivation of known SCell in non-DRX 

	11
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for known SCells without DRX (FDD 7 DL CA)
	1
	Number of cells = 7.

F1, F2, F3, F4, F5 and F6 are FDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase I):
Proposed section:
A.8.16.x11  7 DL FDD CA activation and deactivation of known SCell in non-DRX 

	12
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for known SCells without DRX (TDD 7 DL CA)
	1
	Number of cells = 7.

F1, F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7

Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5, 6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase I):
Proposed section:
A.8.16.x12  7 DL PCell in FDD CA activation and deactivation of known SCell in non-DRX 


2.2 Phase II Tests

The proposed phase II test cases to verify the RRM requirements for 7 DL CA are listed in Table 2.2.

Table 2.1: Phase II RRM test cases 

	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in FDD: absolute and relative RSRP accuracies in TDD-FDD 7 DL CA. 
	1
	Number of cells = 13.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD
PCell = cell1; SCell1 = cell2; SCell2= cell4; SCell3 = cell6;
SCell4=cell8; SCell5 = cell10;
SCell6=cell12;
Cell1 on F1

Cell2 and cell3 on F2

Cell4 and cell5 on F3
Cell6 and cell7 on F4

Cell8 and cell9 on F5

Cell10 and cell11 on F6

Cell12 and cell13 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,4,6,8,10,12 to cell1 time offset=TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3,5,7,9,11,13 to cell1 time offset=3 (s

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	Following accuracies are verified:

Absolute RSRP accuracies on:

· Cell1, cell2, cell4, cell6, cell8, cell10 and cell12.

Relative RSRP accuracies between:

· Cell1 and cell2;

· Cell1 and cell4;
· Cell1 and cell6:

· Cell1 and cell8;

· Cell1 and cell10;

· Cell12 and cell13
· Cell2 and cell3;
· Cell4 and cell5;

· Cell6 and cell7;
· Cell8 and cell9;
· Cell10 and cell11;
· Cell12 and cell13.
Proposed section:
A.9.1.x1 7 DL PCell in FDD RSRP for E-UTRAN in Carrier Aggregation

	2
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in TDD: absolute and relative RSRP accuracies in TDD-FDD 7 DL CA. 
	1
	Number of cells = 13.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD
PCell = cell1; SCell1 = cell2; SCell2= cell4; SCell3 = cell6;

SCell4=cell8; SCell5 = cell10;

SCell6=cell12
Cell1 on F1

Cell2 and cell3 on F2

Cell4 and cell5 on F3
Cell6 and cell7 on F4

Cell8 and cell9 on F5

Cell10 and cell11 on F6

Cell12 and cell13 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,4,6,8,10,12 to cell1 time offset=TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3,5,7,9, 11,13 to cell1 time offset = 3 (s

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	RSRP accuracies are verified for the same cases as in Test Scenario#1 (Phase II).
Proposed section:

A.9.1.x2 7 DL PCell in TDD RSRP for E-UTRAN in Carrier Aggregation

	3
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRP accuracies in FDD 7 DL CA. 
	1
	Number of cells = 13.

F1, F2, F3, F4, F5, F6 and F7 are FDD
PCell = cell1; SCell1 = cell2; SCell2= cell4; SCell3 = cell6;

SCell4=cell8; SCell5 = cell10;

SCell6=cell12.
Cell1 on F1

Cell2 and cell3 on F2

Cell4 and cell5 on F3
Cell6 and cell7 on F4

Cell8 and cell9 on F5

Cell10 and cell11 on F6

Cell12 and cell13 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,4,6,8,10,12 to cell1 time offset=TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3,5,7,9, 11,13 to cell1 time offset = 3 (s

Non-DRX.

Propagation: AWGN.
	RSRP accuracies are verified for the same cases as in Test Scenario#1 (Phase II).
Proposed section:

A.9.1.x3 7 DL FDD RSRP for E-UTRAN in Carrier Aggregation

	4
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRP accuracies in TDD 7 DL CA. 
	1
	Number of cells = 13.

F1, F2, F3, F4, F5, F6 and F7 are TDD
PCell = cell1; SCell1 = cell2; SCell2= cell4; SCell3 = cell6;

SCell4=cell8; SCell5 = cell10;

SCell6=cell12.
Cell1 on F1

Cell2 and cell3 on F2

Cell4 and cell5 on F3
Cell6 and cell7 on F4

Cell8 and cell9 on F5

Cell10 and cell11 on F6

Cell12 and cell13 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,4,6,8,10,12to cell1 time offset=TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

Cell3,5,7,9, 11,13 to cell1 time offset = 3 (s

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	RSRP accuracies are verified for the same cases as in Test Scenario#1 (Phase II).
Proposed section:

A.9.1.x4 7 DL TDD RSRP for E-UTRAN in Carrier Aggregation

	5
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in FDD: absolute and relative RSRQ accuracies in TDD-FDD 7 DL CA.
	1
	Number of cells = 7.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2;

SCell2= cell3; SCell3=cell4;
SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 
Cell5 on F5; Cell6 on F6;
Cell7 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.
Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	Following RSRQ accuracies are verified:

Absolute RSRQ accuracies on:

· Cell 1, cell 2, cell3, cell4, cell5, cell6 and cell7.

Relative RSRQ accuracies between:

· Cell1 and cell2;

· Cell1 and cell3;
· Cell1 and cell4;
· Cell1 and cell5;
· Cell1 and cell6;

· Cell1 and cell7;
Proposed section:

A.9.2.x1  7 DL PCell in FDD RSRQ for E-UTRAN in Carrier Aggregation


	6
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in TDD: absolute and relative RSRQ accuracies in TDD-FDD 7 DL CA. 
	1
	Number of cells = 7.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2;

SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7;
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6
Cell7 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.
Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	RSRQ accuracies are verified for the same cases as in Test Scenario#5 (Phase II).
Proposed section:

A.9.2.x2  7 DL PCell in TDD RSRQ for E-UTRAN in Carrier Aggregation


	7
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRQ accuracies in FDD 7 DL CA. 
	1
	Number of cells = 7.

F1, F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2;

SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7.
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6
Cell7 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.
Non-DRX.

Propagation: AWGN.
	RSRQ accuracies are verified for the same cases as in Test Scenario#5 (Phase II).
Proposed section:

A.9.2.x3  7 DL FDD RSRQ for E-UTRAN in Carrier Aggregation

	8
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRQ accuracies in TDD 7 DL CA. 
	1
	Number of cells = 7.

F1, F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2;

SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4
Cell5 on F5; Cell6 on F6
Cell7 on F7
Cell BW = 5, 10 and 20 MHz
Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.
Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN.
	RSRQ accuracies are verified for the same cases as in Test Scenario#5 (Phase II).
Proposed section:

A.9.2.x4  7 DL FDD RSRQ for E-UTRAN in Carrier Aggregation


	9
	SCell activation and deactivation (section 7.7)
	PCell in FDD: SCell activation and deactivation for unknown SCells without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 7.

F1 is FDD; F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4 

Cell5 on F5; Cell6 on F6
Cell7 on F7
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation of unknown cell2 is verified as follows:

· Cell2 is activated at start of T2. During T2 while cell2 is being activated, cell3, cell4, cell5, cell6 and cell7 are also activated at different times.
· Cell2 is deactivated at start of T3.
· During T3 while cell2 is being deactivated, cell3, cell4, cell5, cell6 and cell7 are also deactivated at different times.
Proposed section:

A.8.16.xx1  7 DL PCell in FDD CA Activation and Deactivation of Unknown SCell in Non-DRX


	10
	SCell activation and deactivation (section 7.7)
	PCell in TDD: SCell activation and deactivation for unknown SCells without DRX (TDD-FDD 7 DL CA)
	1
	Number of cells = 7.

F1 is TDD; F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase II).

Proposed section:

A.8.16.xx2  7 DL PCell in TDD CA Activation and Deactivation of Unknown SCell in Non-DRX


	11
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for unknown SCells without DRX (FDD 7 DL CA)
	1
	Number of cells = 7.

F1, F2, F3, F4, F5, F6 and F7 are FDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7.
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase II).

Proposed section:

A.8.16.xx3 7 DL FDD CA Activation and Deactivation of Unknown SCell in Non-DRX


	12
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for unknown SCells without DRX (TDD 7 DL CA)
	1
	Number of cells = 7.

F1, F2, F3, F4, F5, F6 and F7 are TDD.

PCell = cell1; SCell1 = cell2; SCell2= cell3; SCell3=cell4;

SCell4=cell5; SCell5=cell6;
SCell6=cell7
Cell1 on F1; Cell2 on F2

Cell3 on F3; Cell4 on F4; 

Cell5 on F5; Cell6 on F6;
Cell7 on F7.
Cell BW = 5, 10 and 20 MHz

Cells2,3,4,5,6,7 to cell1 time offset = TAE as specified in 3GPP TS 36.104, clause 6.5.3.1.

MeasCycleSCell = 320 ms.

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: AWGN.
	Activation and deactivation requirements are verified for the same cases as in Test Scenario#9 (Phase II).

Proposed section:

A.8.16.xx4  7 DL TDD CA Activation and Deactivation of Unknown SCell in Non-DRX



3 Time Plan for 7 DL CA RRM Tests

· Phase I: 

· RAN4#88 (Aug 2018)

· Agree CRs of Phase I for TS 36.133 

· Phase II: 
· RAN4#88-Bis (Oct 2018)
· Agree CRs of Phase II for TS 36.133 
4 Conclusion
In this paper we have provided a list of test cases to verify all the RRM requirements for 7 DL CA in release 15. The tests are proposed to be developed during two phases: phase I and phase II. 
It is expected RAN4 can complete all the test cases until RAN4#88-Bis (Oct 2018). 
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