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1  Introduction

The RRM requirements related to the Release 10 work item, ‘Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE’ are being completed and being introduced in release 10.
In this paper we provide a list of test cases to verify the RRM requirements for eICIC. The proposed tests are related to non-MBSFN ABS. There are open issues related to MBSFN ABS. We therefore strongly prefer that RAN4 does not start the MBSFN tests before these open issues are resolved. Accordingly the test case list can be updated later.
The test cases are proposed to be introduced in release 10. A time plan for the completion of this work is also proposed in this paper. 
2 eICIC Test Case Scenario List
The proposed test cases to verify the RRM requirements for eICIC are listed in two different tables 2.1 and 2.2 corresponding to phase I and phase II respectively. 
Table 2.1: Phase I eICIC RRM test cases 
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	E-UTRAN intra-frequency measurements under time domain measurement resource restriction (section 8.1.2.8) – Cell identification
	FDD: Event triggered reporting measurement report in non-MBSFN ABS (cell search) 
	1
	Number of cells = 2.
Cell1 = serving/aggressor cell
Cell2 = measured cell.
Cell2 ID is known to UE.
Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 
Non-DRX.
Aggressor cell SNR (Es/Noc) = [1] dB 

Measured cell Es/Iot = -7.5 dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6
ABS pattern=1 subframe per frame; [10000000]
Cell1 measurement pattern = 1 subframe per frame: [01000000]
Cell2 measurement pattern = 1 subframe per frame: [10000000]
A3 event to verify. 

Test times: T1 and T2.
Propagation: ETU30. 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in cell1. 
UE also has to measure on cell1 to report event A3.

Serving and neighbour cell patterns are shifted by 1 subframe.

Blanking rate of TDM pattern = 1/8

	2
	E-UTRAN intra-frequency measurements under time domain measurement resource restriction (section 8.1.2.8) – Cell identification
	TDD: Event triggered reporting measurement report in non-MBSFN ABS (cell search) 
	1
	Number of cells = 2.
Cell1 = serving/aggressor cell
Cell2 =measured cell.

Cell2 ID is known to UE.

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Measured cell Es/Iot = -7.5 dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6
ABS pattern=1 subframe per frame; [0000000001]

Cell1 measurement pattern = 1 subframe per frame: [1000000000]

Cell2 measurement pattern = 1 subframe per frame: [0000000001]

A3 event to verify. 

UL-DL 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 i.e. ABS used in cell1. 

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

Serving and neighbour cell patterns are shifted by 1 subframe.

Blanking rate of TDM pattern = 1/10

	3
	Radio link monitoring – Out of sync
	FDD: out of sync detection in non-MBSFN ABS
	1
	Number of cells = 2.

Cell1 = serving cell.

Cell2 = aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Synchronous cells; 3 (s offset 

Non-DRX.
Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod3 != PCIcell2 mod3
ABS pattern=1 subframe per frame: [10000000]
RLM measurement pattern = 1 subframe per frame: [10000000]
Control OFDM symbols = 3

Test times: T1, T2 and T3 (same as in A.7.3.1).

Propagation: ETU30.
	Blanking rate of TDM pattern = 1/8

	4
	Radio link monitoring – Out of sync
	TDD: out of sync detection in non-MBSFN ABS
	1
	Number of cells = 2.

Cell1 = serving cell.

Cell2 = aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod3 != PCIcell2 mod3

ABS pattern=1 subframe per frame: [1000000000]
RLM measurement pattern = 1 subframe per frame: [1000000000]
Control OFDM symbols = 3

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3 (same as in A.7.3.3).

Propagation: ETU30.
	Blanking rate of TDM pattern = 1/10

	5
	Radio link monitoring – In sync
	FDD: In sync detection in non-MBSFN ABS
	1
	Number of cells = 2.

Cell1 = serving cell.

Cell2 = aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod3 != PCIcell2 mod3

ABS pattern=1 subframe per frame: [10000000]
RLM measurement pattern = 1 subframe per frame: [10000000]
Control OFDM symbols = 3

Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.2).

Propagation: ETU30.
	
 Blanking rate of TDM pattern = 1/8


	6
	Radio link monitoring – In sync
	TDD: In sync detection in non-MBSFN ABS
	1
	Number of cells = 2.

Cell1 = serving cell.

Cell2 = aggressor cell.

Cell BW = 10 MHz (all cells)

Antenna configuration = 2x2

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod3 != PCIcell2 mod3

ABS pattern=1 subframe per frame: [1000000000]

RLM measurement pattern = 1 subframe per frame: [1000000000]

Control OFDM symbols = 3

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2, T3, T4 and T5 (same as in A.7.3.4).

Propagation: ETU30.
	
Blanking rate of TDM pattern = 1/10


	Note: The tests cases when MBSFN ABS is used can also be included in the list for Rel-10 when RAN4 has resolved the open issues related to MBSFN ABS.


Table 2.2: Phase II eICIC RRM test cases 

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

	1
	Intra-frequency RSRP Accuracy Requirements (sections 9.1.2.3 & 9.1.2.4)
	FDD: absolute and relative RSRP accuracies in non-MBSFN ABS
	3
	Number of cells = 2.

Cell1 = serving/aggressor cell

Cell2 = measured cell.

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6

ABS pattern=1 subframe per frame; [10000000]

Cell1 measurement pattern = 1 subframe per frame: [01000000]

Cell2 measurement pattern = 1 subframe per frame: [10000000]

Propagation: AWGN. 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in cell1.
Absolute accuracy is verified on measured cell (cell2)

Relative accuracy between cell2 and cell1 (no aggressor cell interference on serving cell)
Accuracies verified down to 
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Blanking rate of TDM pattern = 1/8

	2
	Intra-frequency RSRP Accuracy Requirements (sections 9.1.2.3 & 9.1.2.4)
	TDD: absolute and relative RSRP accuracies in non-MBSFN ABS
	3
	Number of cells = 2.

Cell1 = serving/aggressor cell

Cell2 = measured cell.

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6

ABS pattern=1 subframe per frame; [0000000001]

Cell1 measurement pattern = 1 subframe per frame: [1000000000]

Cell2 measurement pattern = 1 subframe per frame: [0000000001]

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN. 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in cell1.

Absolute RSRP accuracy is verified on measured cell (cell2)

Relative RSRP accuracy between cell2 and cell1 (no aggressor cell interference on serving cell)

Accuracies verified down to 
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Blanking rate of TDM pattern = 1/10

	3
	Intra-frequency RSRQ Accuracy Requirements (sections 9.1.5.2)
	FDD: absolute RSRPQ accuracy in non-MBSFN ABS
	3
	Number of cells = 2.

Cell1 = serving/aggressor cell

Cell2 = measured cell.

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6

ABS pattern=1 subframe per frame; [10000000]

Cell1 measurement pattern = 1 subframe per frame: [01000000]

Cell2 measurement pattern = 1 subframe per frame: [10000000]

Propagation: AWGN. 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in cell1.

Absolute RSRQ accuracy is verified on measured cell (cell2)

Accuracy verified down to 
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Blanking rate of TDM pattern = 1/8

	4
	Intra-frequency RSRQ Accuracy Requirements (sections 9.1.5.2)
	TDD: absolute RSRPQ accuracy in non-MBSFN ABS
	3
	Number of cells = 2.

Cell1 = serving/aggressor cell

Cell2 = measured cell.

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Aggressor cell SNR (Es/Noc) = [5] dB 

Non-colliding CRS: PCIcell1 mod6 != PCIcell2 mod6

ABS pattern=1 subframe per frame; [0000000001]

Cell1 measurement pattern = 1 subframe per frame: [1000000000]

Cell2 measurement pattern = 1 subframe per frame: [0000000001]

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN. 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in cell1.

Absolute RSRQ accuracy is verified on measured cell (cell2)

Accuracy verified down to 
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Blanking rate of TDM pattern = 1/10

	Note: The tests cases when MBSFN ABS is used can also be included in the list for Rel-10 when RAN4 has resolved the open issues related to MBSFN ABS.


3 Time Plan for eICIC RRM Tests

In terms of time plan for the tests, we suggest to complete each phase in two RAN4 meeting cycles. The proposed timeline is given below:

· Completion of Phase I eICIC RRM tests
· 2 RAN4 meeting cycles

· RAN4#60bis (October 2011)

· Initial phase test drafts and alignment

· RAN4#61 (November 2011)

· Final CRs agreed for TS 36.133 
· Completion of Phase II eICIC RRM tests

· 2 RAN4 meeting cycles

· RAN4#62 (Feb 2012)

· Initial phase test drafts and alignment

· RAN4#62bis (April 2012)

· Final CRs agreed for TS 36.133 

4 Summary
In this paper a list of test cases to verify the core requirements for the newly introduced release 10 eICIC RRM requirements is provided. It is expected that based on this document RAN4 can start developing the RRM test cases for eICIC. 
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