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1 Introduction
The IncMon RRM core part was finalized in this meeting, and the corresponding CRs on TS36.133 were approved in R4-147913 and R4-147914. The methodology to design IncMon test cases is discussed in [1]. This contribution provides test cases to verify IncMon RRM requirements.
2 IncMon Test Case Scenario List
The proposed test cases to verify the RRM requirements for IncMon are listed in the following table. 
Table 2.1: IncMon RRM test cases
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	Multiple Event Trigger Report

	1
	verify that the UE makes correct reporting of multiple events for FDD E-UTRA inter-frequency carriers on increased UE carrier monitoring
	Multiple E-UTRAN FDD Inter-frequency event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)
	1
	Number of cells = 4.

F1 is FDD; F2 is FDD; F3 is FDD; F4 is FDD.

Cell1 on F1

Cell2 on F2

Cell3 on F3
Cell4 on F4

Cell BW = 10 MHz (all cells)
Time offset between E-UTRAN FDD cells:3ms (Asynchronous cells)
Non-DRX.

A3 event to verify. 
gap pattern configuration # 0
A3-Offset -6dB
Hysteresis 0dB
Test times: T1 T2
Propagation: Cell1 AWGN, other cell ETU70.
	F1,F2,F3 are configured as normal performance group carriers

F4 is configured as reduced performance group carrier
Events A3 is used for verifying multiple events trigger report for IncMon. 

The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2 or cell 3.
Proposed sections:

A.8.11.x1 Multiple E-UTRAN FDD Inter-frequency event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)

	2
	verify that the UE makes correct reporting of multiple events for TDD E-UTRA inter-frequency carriers on increased UE carrier monitoring
	Multiple E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)
	1
	Number of cells = 4.

F1 is TDD; F2 is TDD; F3 is TDD; F4 is TDD.

Cell1 on F1

Cell2 on F2

Cell3 on F3
Cell4 on F4

Cell BW = 10 MHz (all cells)
Time offset between E-UTRAN TDD cells: 3 (s (Synchronous cells)
Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

A3 event to verify. 
gap pattern configuration # 0
A3-Offset -6dB

Hysteresis 0dB
Test times: T1 T2
Propagation: Cell1 AWGN, other cell ETU70.
	F1,F2,F3 are configured as normal performance group carriers

F4 is configured as reduced performance group carrier
Events A3 is used for verifying multiple events trigger report for IncMon. 

The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2 or cell 3.

Proposed sections:

A.8.11.x2 Multiple E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)

	3
	verify that the UE makes correct reporting of multiple events for FDD UTRA inter-frequency carriers on increased UE carrier monitoring
	UTRAN FDD event triggered reporting under fading propagation conditions (Increased UE carrier monitoring)
	1
	Number of cells = 4.

F1 is FDD; F2 is FDD; F3 is FDD; F4 is FDD.

Cell1 on F1

Cell2 on F2

Cell3 on F3
Cell4 on F4

Cell BW = 10 MHz (all cells)
Time offset between cells:3ms (Asynchronous cells)
Non-DRX.

B2 event to verify. 
gap pattern configuration # 0
Hysteresis 0dB
Test times: T1 T2
Propagation: Cell1 AWGN, other cell ETU70.
	F1,F2,F3 are configured as normal performance group carriers

F4 is configured as reduced performance group carrier
Events B2 is used for verifying multiple events trigger report for IncMon. 

The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2 or cell 3.

Proposed sections:

A.8.11.x3 Multiple UTRAN FDD event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)

	4
	verify that the UE makes correct reporting of multiple events for TDD UTRA inter-frequency carriers on increased UE carrier monitoring
	E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)
	1
	Number of cells = 4.

F1 is TDD; F2 is TDD; F3 is TDD; F4 is TDD.

Cell1 on F1

Cell2 on F2

Cell3 on F3
Cell4 on F4

Cell BW = 10 MHz (all cells)
Time offset between cells: 3 (s (Synchronous cells)

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

B2 event to verify. 
gap pattern configuration # 0
Hysteresis 0dB
Test times: T1 T2
Propagation: Cell1 AWGN, other cell ETU70.
	F1,F2,F3 are configured as normal performance group carriers

F4 is configured as reduced performance group carrier
Events B2 is used for verifying multiple events trigger report for IncMon. 

The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2 or cell 3.

Proposed sections:

A.8.11.x4 Multiple UTRAN TDD event triggered reporting under fading propagation conditions(Increased UE carrier monitoring)

	Inter frequency measurement in idle mode

	5
	verify that the UE makes correct FDD inter frequency cell reselection requirement under increased UE carrier monitoring condition 
	E-UTRAN FDD Inter frequency case (Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between E-UTRAN FDD cells:3ms (Asynchronous cells)
Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.2.x1 E-UTRAN FDD Inter frequency case (Increased UE carrier monitoring)

	6
	verify that the UE makes correct TDD inter frequency cell reselection requirement under increased UE carrier monitoring condition 
	E-UTRAN TDD Inter frequency case

(Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between cells: 3 (s (Synchronous cells)

UL-DL configuration = 1.

Special subframe config = 6.
Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.2.x2 E-UTRAN TDD Inter frequency case

(Increased UE carrier monitoring)

	Inter RAT frequency measurement in idle mode

	7
	verify that the requirement for FDD E-UTRAN

to UTRAN cell reselection under increased UE carrier monitoring condition (FDD-FDD) when the UTRA cell is of high priority
	EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of higher priority
(Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x1 EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of higher priority
(Increased UE carrier monitoring)

	8
	verify that the requirement for E-UTRAN

to UTRAN cell reselection under increased UE carrier monitoring condition (FDD-FDD) when the UTRA cell is of lower priority
	EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of lower priority (Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x2 EUTRA FDD-UTRA FDD cell reselection: UTRA FDD is of lower priority (Increased UE carrier monitoring)

	9
	Verify the requirement for the EUTRA FDD- UTRA FDD inter-RAT cell reselection requirements when the UTRA cell is of lower priority, and to verify the robustness of the UE measurement filtering in a fading environment.
	EUTRA FDD-UTRA FDD cell reselection in fading propagation conditions: UTRA FDD is of lower priority(Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x3 EUTRA FDD-UTRA FDD cell reselection in fading propagation conditions: UTRA FDD is of lower priority(Increased UE carrier monitoring)

	10
	This test is to verify the requirement for the E-UTRATDD to UTRA TDD inter-RAT cell reselection requirements when the UTRA cell is of higher priority under increased UE carrier monitoring condition (FDD-TDD)
	EUTRA TDD-UTRA TDD cell reselection: UTRA FDD is of higher priority(Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x4 EUTRA TDD-UTRA TDD cell reselection: UTRA FDD is of higher priority(Increased UE carrier monitoring)

	11
	This test is to verify the requirement for the E-UTRA TDD to UTRA TDD inter-RAT cell reselection requirements when the UTRA cell is of lower priority under increased UE carrier monitoring condition (TDD-TDD)
	EUTRA TDD-UTRA TDD cell reselection: UTRA TDD is of lower priority(Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x5 EUTRA TDD-UTRA TDD cell reselection: UTRA TDD is of lower priority(Increased UE carrier monitoring)

	12
	verify the requirement for the EUTRA TDD- UTRA TDD inter-RAT cell reselection requirements when the UTRA cell is of lower priority, and to verify  the robustness of the UE measurement filtering in a fading environment.
	EUTRA TDD-UTRA TDD cell reselection in fading propagation conditions: UTRA TDD is of lower priority(Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.4.3.x6 EUTRA TDD-UTRA TDD cell reselection in fading propagation conditions: UTRATDD is of lower priority(Increased UE carrier monitoring)

	Inter frequency measurement in connected mode

	13
	verify that the UE makes correct FDD inter frequency cell search requirement under increased UE carrier monitoring condition without DRX
	E-UTRAN FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells (Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between E-UTRAN FDD cells:3ms (Asynchronous cells)
None DRX
Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.3.x1 E-UTRAN FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells (Increased UE carrier monitoring)

	14
	verify that the UE makes correct FDD inter frequency cell search requirement under increased UE carrier monitoring condition with DRX
	E-UTRAN FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells (Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between E-UTRAN FDD cells:3ms (Asynchronous cells)
DRX

Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.3.x2 E-UTRAN FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells (Increased UE carrier monitoring)

	15
	verify that the UE makes correct TDD inter frequency cell search requirement under increased UE carrier monitoring condition without DRX
	E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells (Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between cells: 3 (s (Synchronous cells)

UL-DL configuration = 1.

Special subframe config = 6.
None DRX

Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.4.x3 E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells (Increased UE carrier monitoring)

	16
	verify that the UE makes correct TDD inter frequency cell search requirement under increased UE carrier monitoring condition with DRX
	E-UTRAN TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in synchronous cells (Increased UE carrier monitoring)
	2
	Number of cells = 2.

F1 is FDD; F2 is FDD
Cell BW = 10 MHz (all cells)
Time offset between cells: 3 (s (Synchronous cells)

UL-DL configuration = 1.
DRX
Special subframe config = 6.
Propagation: AWGN
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.4.x4 E-UTRAN TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in synchronous cells (Increased UE carrier monitoring)

	Inter RAT frequency measurement in connected mode

	17
	verify E-UTRAN FDD - UTRAN FDD event triggered reporting under fading propagation conditions (Increased UE carrier monitoring)
	E-UTRAN FDD - UTRAN FDD event triggered reporting under fading propagation conditions (Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.5.x1 E-UTRAN FDD - UTRAN FDD event triggered reporting under fading propagation conditions (Increased UE carrier monitoring)

	18
	verify E-UTRAN FDD-UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions (Increased UE carrier monitoring)
	E-UTRAN FDD-UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions (Increased UE carrier monitoring)
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.5.x2 E-UTRAN FDD-UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions (Increased UE carrier monitoring)

	19
	Verify E-UTRAN TDD to UTRAN TDD cell search under fading propagation conditions
	E-UTRAN TDD to UTRAN TDD cell search under fading propagation conditions
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.7.x1 E-UTRAN TDD to UTRAN TDD cell search under fading propagation conditions

	20
	Verify E-UTRAN TDD-UTRAN TDD cell search when DRX is used under fading propagation conditions
	E-UTRAN TDD-UTRAN TDD cell search when DRX is used under fading propagation conditions
	2
	Same as legacy test case
	Test1: F2 is configured as normal performance group carrier 

Test2: F2 is configured as reduced performance group carrier 

Proposed sections:

A.8.7.x1 E-UTRAN TDD-UTRAN TDD cell search when DRX is used under fading propagation conditions


3 Time Plan for IncMon RRM Tests

· RAN4#74 (Feb 2015)

· Agree on test case lists
· RAN4#74bis (April 2015)

· Initial phase test drafts and alignment

· RAN4#75 (May 2015)
· Final CRs agreed for TS 36.133 

4 Conclusion
This contribution provide test cases to verify IncMon RRM requirements 

Reference
[1] R4-150280, “Discussion on testing methodology for Incmon ", Huawei, HiSilicon, 2015 February.
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