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1 Introduction

The RRM measurements related to the Release 12 small cell enhancements work item have been discussed extensively in the past few meetings and the requirements are almost completed and introduced in release 12 of TS 36.133 [1]. In this contribution we discuss RRM test cases for small cell enhancements for CRS based measurements.

2 RRM tests for measurements based on CRS 
In small cell enhancements WI, measurements based on CRS in discovery signal are supported.  The corresponding requirements in sections 8 and 9 of 36.133 include measurement requirements and accuracy requirements for TDD and FDD, single carrier and carrier aggregation, DRX and non-DRX, and also for both RSRP and also RSRQ measurements. As discussed in [2], the tests should cover all of the combinations of the above cases, which would mean a large number of additional RRM tests due to SCE feature. Therefore it was proposed to limit the tests only to new features. In [2] it was suggested that the tests related to DRX cases are not included in the discovery-related RRM tests.
The proposed test cases to verify the RRM requirements for SCE measurements based on CRS are listed in Table 2.1. The test scenarios are defined for 10 MHz channel BW on each CC.
Table 2.1: RRM test cases for SCE for CRS based measurements
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	E-UTRAN intra frequency measurements for CRS based discovery signal measurements (section 8.6.2.1)
	E-UTRAN FDD intra frequency measurements in non-DRX
	1
	Number of cells = 2.
Both cells are FDD in F1
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Propagation: ETU70.
Other requirements should be similar to those of Table A.8.1.1.1-1

	New section must be added:

A.8.x Discovery signal Measurements

A.8.x.1 Discovery signal measurements based on CRS

A.8.x.1.1 E-UTRAN FDD-FDD Event Triggered Reporting for DRS measurement based on CRS FDD in non-DRX

	2
	E-UTRAN intra frequency measurements for CRS based discovery signal measurements (section 8.6.2.1)
	E-UTRAN TDD intra frequency measurements in non-DRX
	1
	Number of cells = 2.
Both cells are TDD in F1
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Propagation: ETU70.
Other requirements should be similar to those of Table A.8.2.1.1-1


	New section must be added:

A.8.x.1.2 E-UTRAN TDD-TDD Event Triggered Reporting for DRS measurement based on CRS TDD in non-DRX

	3
	E-UTRAN inter frequency measurements for CRS based discovery signal measurements (section 8.6.2.2)
	E-UTRAN FDD inter frequency measurements in non-DRX
	1
	Number of cells = 2.
Both cells are FDD

Cell 1 in F1

Cell 2 in F2 
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Propagation: ETU70.
Other requirements should be similar to those of Table A.8.3.1.1-1


	New section must be added:

A.8.x.1.3 E-UTRAN FDD-FDD Event Triggered Reporting for DRS measurement based on CRS FDD in non-DRX

	4
	E-UTRAN inter frequency measurements for CRS based discovery signal measurements (section 8.6.2.2)
	E-UTRAN TDD inter frequency measurements in non-DRX
	1
	Number of cells = 2.
Both cells are TDD

Cell 1 in F1

Cell 2 in F2 
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Propagation: ETU70.
Other requirements should be similar to those of Table A.8.4.1.1-1


	New section must be added:

A.8.x.1.4 E-UTRAN TDD-TDD Event Triggered Reporting for DRS measurement based on CRS FDD in non-DRX

	5
	E-UTRAN intra frequency RSRP accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.2)
	FDD Intra-frequency RSRP Accuracy Requirements
	1
	Number of cells = 2.
Both cells are FDD in F1
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.1.1.2-1

	New sections must be added:

A.9.1.x RSRP for discovery measurements

A.9.1.x.1 discovery measuremens based on CRS

 A.9.1.x.1.1 FDD intra frequency case



	6
	E-UTRAN intra frequency RSRP accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.2)
	TDD Intra-frequency RSRP Accuracy Requirements
	1
	Number of cells = 2.
Both cells are TDD in F1
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.1.2.2-1

	New section must be added:

 A.9.1.x.1.2 TDD intra frequency case



	7
	E-UTRAN inter frequency RSRP accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.2)
	FDD Inter-frequency RSRP Accuracy Requirements
	1
	Number of cells = 2.
Both cells are FDD
Cell 1 in F1

Cell 2 in F2 
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.1.3.2-1

	New sections must be added:

 A.9.1.x.1.3 FDD inter frequency case



	8
	E-UTRAN inter frequency RSRP accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.2)
	TDD Inter-frequency RSRP Accuracy Requirements
	1
	Number of cells = 2.
Both cells are TDD

Cell 1 in F1

Cell 2 in F2 
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.1.4.2-1

	New section must be added:

 A.9.1.x.1.4 TDD inter  frequency case



	9
	E-UTRAN intra frequency RSRQ accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.4)
	FDD Intra-frequency RSRQ Accuracy Requirements
	1
	Number of cells = 2.
Both cells are FDD in F1
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.2.1.2-1

	New section must be added:

A.9.2.x RSRQ for discovery measurements
A.9.2.x.1 FDD intra-frequency case

	10
	E-UTRAN intra frequency RSRQ accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.4)
	TDD Intra-frequency RSRQ Accuracy Requirements
	1
	Number of cells = 2.
Both cells are TDD in F1
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.2.2.2-1

	New section must be added:

A.9.2.x.2 TDD intra-frequency case

	11
	E-UTRAN inter frequency RSRQ accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.4)
	FDD Inter-frequency RSRQ Accuracy Requirements
	1
	Number of cells = 2.
Both cells are FDD 
Cell 1 in F1

Cell 2 in F2 
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.2.3.2-1

	New section must be added:

A.9.2.x.3 FDD inter-frequency case

	12
	E-UTRAN inter frequency RSRQ accuracy requirementsfor CRS based discovery signal measurements (section 9.1.14.4)
	TDD Inter-frequency RSRQ Accuracy Requirements
	1
	Number of cells = 2.
Both cells are TDD 

Cell 1 in F1

Cell 2 in F2 
UL/DL configuration 1

Special subframe configuration 6
Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Other requirements should be similar to those of Table A.9.2.4.2-1

	New section must be added:

A.9.2.x.4 TDD inter-frequency case

	13
	CRS based discovery signal measurements for E-UTRA carrier aggregation 
 (section 8.7.2)  
	Measurement of secondary component carrier with deactivated SCell when no DRX is used
	1
	Number of cells = 3

all are FDD 
Cell1= PCell, Cell2=SCell

Cell3=PCell

Cell 1 is on F1 

Cell2 and Cell3 are on F2

Cell BW = 10 MHz (all cells)

Measurement bandwidth =25PRB

TDMTC_periodicity = 160ms
Propagation: ETU70.
Other requirements should be similar to those of Table A.8.16.1.1-1


	New section must be added:

A.8.x.3


3 Summary
In this contribution we discussed RRM test cases for small cell enhancements for CRS based measurements. It is suggested that this structure is used in developing the test cases.

4 References

[1] TS 36.133, V 12.6.0, “Requirements for support of radio resource management”
[2] R4-150646, “General structure of RRM tests cases for SCE”
