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1  Introduction

The RRM core requirements related to the Release 11 work item, ‘Further Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE’ were recently completed and introduced in release 11.
In this paper we provide a list of test cases along with high level test parameters to verify the RRM core requirements for FeICIC. The proposed tests are related to non-MBSFN ABS. 
The tests to verify RRM performance requirements (e.g., RSRP/RSRQ accuracies) can be developed in phase II when the corresponding performance requirements are settled. 
The test cases are proposed to be introduced in release 11. The proposed tests and scenarios are based on the analysis in [1]-[2]. 
2 FeICIC Test Case Scenario List
The proposed test cases to verify the RRM core requirements for FeICIC are listed in tables 2.1. 
Table 2.1: Phase I FeICIC RRM test cases 
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	E-UTRAN FDD intra-frequency measurements with CRS assistance information (section 8.1.2.8.3) – Cell identification
	FDD: Event triggered reporting measurement report with CRS assistance information and non-MBSFN ABS (cell identification) 
	1
	Number of cells = 3.
Cell1 = serving cell/1st aggressor cell
Cell2 = 2nd aggressor cell
Cell3 = measured cell.
Cell2 ID is provided to UE in the CRS assistance information.
Cell 3 ID is provided in the neighbour cell list(signalling defined in Rel.10)

Cell BW = 10 MHz (all cells)

Number of CRS ports = 1 (all cells)

Synchronous cells; time offset between cells = TBD
Non-DRX.
Aggressor cell1 Es/Noc = 4dB 

Aggressor cell2 Es/Noc = 2dB 

Measured cell3 PSS/SSS Es/Iot= -11.07dB 

Colliding CRS: (PCIcell1 - PCIcell3)mod6=0
Non-colliding CRS: (PCIcell2 - PCIcell3)mod6 !=0
Non-colliding CRS: (PCIcell1 - PCIcell2)mod6 !=0
ABS pattern for cell1 and cell2 =[1000000010000000

100000001000000010000000]
Cell1 measurement pattern is TBD
Cell3 measurement pattern =[1000000010000000

100000001000000010000000]
A3 event to verify. 

Test times: T1 and T2.
Propagation: ETU30. 
	Serving cell is also used as an aggressor cell to reduce test complexity. Same ABS is used in cell1 and in cell2. 
UE is provided with CRS assistance information.
UE also has to measure on cell1 to report event A3.

Blanking rate of TDM pattern = 1/8

Proposed section:

A.8.1.8 
E-UTRAN FDD-FDD Intra-Frequency Event-Triggered Reporting with CRS Assistance Information under Non-MBSFN ABS

	2
	E-UTRAN TDD intra-frequency measurements with CRS assistance information (section 8.1.2.8.4) – Cell identification
	TDD: Event triggered reporting measurement report with CRS assistance information and non-MBSFN ABS (cell identification) 
	1
	Number of cells = 3.

Cell1 = serving cell/1st aggressor cell

Cell2 = 2nd aggressor cell

Cell3 = measured cell.

Cell2 ID is provided to UE in the CRS assistance information.
Cell 3 ID is provided in the neighbour cell list(signalling defined in Rel.10)

Cell BW = 10 MHz (all cells)

Number of CRS ports = 1 (all cells)

Synchronous cells; time offset between cells = TBD.
Non-DRX.

Aggressor cell1 Es/Noc = 4dB 

Aggressor cell2 Es/Noc = 2dB 

Measured cell3 PSS/SSS Es/Iot= -11.07dB 

Colliding CRS: (PCIcell1 - PCIcell3)mod6=0

Non-colliding CRS: (PCIcell2 - PCIcell3)mod6 !=0

Non-colliding CRS: (PCIcell1 - PCIcell2)mod6 !=0

ABS pattern for cell1 and cell2 =[00000000010000000001]

Cell1 measurement pattern is TBD
Cell3 measurement pattern =[00000000010000000001]
A3 event to verify. 

UL-DL subframe configuration = 1.

Special subframe config = 6.

Test times: T1 and T2.

Propagation: ETU30. 
	Serving cell is also used as aggressor cell to reduce test complexity. Same ABS is used in cell1 and in cell2. 

UE is provided with CRS assistance information.

UE also has to measure on cell1 to report event A3.

Blanking rate of TDM pattern = 1/10
Proposed section:

A.8.2.6 E-UTRAN TDD-TDD Intra-Frequency Event-Triggered with CRS assistance information under Non-MBSFN ABS

	3
	Radio link monitoring – Out of sync
	FDD: out of sync detection with CRS assistance information and non-MBSFN ABS
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = 1st aggressor cell.

Cell3 = 2nd aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Number of CRS ports = 2 (all cells)
Cell 2 and 3 ID is provided the CRS assistance information
Synchronous cells; time offset between cells = TBD.

Frequency offset between cells = TBD. 

Non-DRX.
Aggressor cell2 Es/Noc = 4dB 

Aggressor cell3 Es/Noc = 2dB 

Measured cell3 CRS Es/Iot= -9.46dB 

Colliding CRS: (PCIcell1 - PCIcell2)mod3=0

Non-colliding CRS: (PCIcell1 - PCIcell3)mod3 !=0

Non-colliding CRS: (PCIcell2 - PCIcell3)mod3 !=0

ABS pattern for cell2 and cell3 =[1000000010000000

100000001000000010000000]; 
Measurement pattern for cell1 =[1000000010000000

100000001000000010000000]
Control OFDM symbols = 2
Test times: T1, T2 and T3 (same as in A.7.3.9).

Propagation: ETU30.
	Same ABS is used in cell2 and in cell3. 

UE is provided with CRS assistance information.

Blanking rate of TDM pattern = 1/8.
Proposed section:

A.7.3.17 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync with CRS assistance information under Non-MBSFN ABS

	4
	Radio link monitoring – Out of sync
	TDD: out of sync detection with CRS assistance information and non-MBSFN ABS
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = 1st aggressor cell.

Cell3 = 2nd aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Number of CRS ports = 2 (all cells)
Cell 2 and 3 ID is provided the CRS assistance information
Synchronous cells; time offset between cells = TBD.

Frequency offset between cells = TBD. 

Non-DRX.

Aggressor cell2 Es/Noc = 4dB 

Aggressor cell3 Es/Noc = 2dB 

Measured cell3 CRS Es/Iot= -9.46dB 

Colliding CRS: (PCIcell1 - PCIcell2)mod3=0

Non-colliding CRS: (PCIcell1 - PCIcell3)mod3 !=0

Non-colliding CRS: (PCIcell2 - PCIcell3)mod3 !=0

ABS pattern for cell2 and cell3 =[10000000001000000000]    measurement pattern for cell1 =[10000000001000000000]

Control OFDM symbols = 2
UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3 (same as in A.7.3.10).

Propagation: ETU30.
	Same ABS is used in cell2 and in cell3. 

UE is provided with CRS assistance information.

Blanking rate of TDM pattern = 1/10
Proposed section:

A.7.3.18 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync with CRS assistance information under Non-MBSFN ABS

	5
	Radio link monitoring – In sync
	FDD: In sync detection with CRS assistance information and non-MBSFN ABS
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = 1st aggressor cell.

Cell3 = 2nd aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Number of CRS ports = 2 (all cells)
Cell 2 and 3 ID is provided the CRS assistance information
Synchronous cells; time offset between cells = TBD.

Frequency offset between cells = TBD. 

Non-DRX.

Aggressor cell2 Es/Noc = 4dB 

Aggressor cell3 Es/Noc = 2dB 

Measured cell3 CRS Es/Iot= -9.46dB  
Colliding CRS: (PCIcell1 - PCIcell2)mod3=0

Non-colliding CRS: (PCIcell1 - PCIcell3)mod3 !=0

Non-colliding CRS: (PCIcell2 - PCIcell3)mod3 !=0

ABS pattern on cell2 and cell 3=[1000000010000000

100000001000000010000000]

Measurement pattern for cell1 =[1000000010000000

100000001000000010000000]

Control OFDM symbols = 2
Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.11).

Propagation: ETU30.
	
Same ABS is used in cell2 and in cell3. 

UE is provided with CRS assistance information.

Blanking rate of TDM pattern = 1/8
Proposed section:

A.7.3.19 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement with CRS assistance information under Non-MBSFN ABS


	6
	Radio link monitoring – In sync
	TDD: In sync detection with CRS assistance information and non-MBSFN ABS
	1
	Number of cells = 3.

Cell1 = serving cell.

Cell2 = 1st aggressor cell.

Cell3 = 2nd aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Number of CRS ports = 2 (all cells)
Cell 2 and 3 ID is provided the CRS assistance information
Synchronous cells; time offset between cells = TBD.

Frequency offset between cells = TBD. 

Non-DRX.

Aggressor cell2 Es/Noc = 4dB 

Aggressor cell3 Es/Noc = 2dB 

Measured cell3 CRS Es/Iot= -9.46dB 

Colliding CRS: (PCIcell1 - PCIcell2)mod3=0

Non-colliding CRS: (PCIcell1 - PCIcell3)mod3 !=0

Non-colliding CRS: (PCIcell2 - PCIcell3)mod3 !=0

ABS pattern for cell2 and cell3 =[10000000001000000000]

measurement pattern for cell1 =[10000000001000000000]

Control OFDM symbols = 2
UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.12).

Propagation: ETU30.
	
Same ABS is used in cell2 and in cell3. 

UE is provided with CRS assistance information.

Blanking rate of TDM pattern = 1/10
Proposed section:

A.7.3.20 E-UTRAN TDD Radio Link Monitoring Test for In-sync with CRS assistance information under Non-MBSFN ABS



3 Time Plan for eICIC RRM Tests

The proposed timeline for phase-I tests is given below:
· The Phase I RRM test case list of FeICIC 
· Agreement on Phase I test case list (RAN4#66, Jan., 2013)
· Completion of Phase I FeICIC RRM tests

· 2 RAN4 meeting cycles

· RAN4 #66bis (April. 2013) 
· Initial test drafts and alignment

· RAN4 #67 (May 2013) RAN4 #67 meeting
· Final CRs agreed for TS 36.133 

4 Summary
In this paper a list of Phase I test cases to verify the core requirements for the newly introduced release 11 FeICIC RRM requirements is provided. It is expected that based on this document RAN4 can start developing the Phase I RRM test cases for FeICIC. 
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