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1.  Introduction
There has been ongoing discussion on RRM requirements for Rel-12 SCE. Core requirements and part of the performance requirements for RRM were introduced to 36.133 [1-3] in the last meeting. Therefore test cases need to be defined to ensure UE operating in SCE can meet the corresponding RRM requirements. In this contribution we provide our views on developing test cases for SCE RRM requirements.
2. Discussion
2.1 RRM requirements for SCE
RRM measurement procedure (cell/TP identification) requirements and measurement performance (RSRP/RSRQ measurement accuracy) requirements for SCE have been introduced into 36.133. It can be summarized in Table 1.
Table 1 Summary of RRM requirements for SCE
	RRM Requirements
	Remark

	8.6 Discovery signal measurements

	8.6.2 Requirements for CRS based discovery signal measurements
	8.6.2.1 E-UTRAN intra frequency measurements

	8.6.2.1.1
E-UTRAN FDD intra frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.2.1.2
E-UTRAN TDD intra frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	8.6.2.2
E-UTRAN inter frequency measurements

	8.6.2.2.1
E-UTRAN FDD – FDD inter-frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.2.2.2
E-UTRAN TDD – TDD inter frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.2.2.3
E-UTRAN TDD – FDD inter frequency measurements
	8.6.2.2.1 apply

	
	
	8.6.2.2.4
E-UTRAN FDD – TDD inter frequency measurements
	8.6.2.2.2 apply

	8.6.3 Requirements for CSI-RS based discovery signal measurements

	8.6.3.1
E-UTRAN intra frequency measurements

	8.6.3.1.1
E-UTRAN FDD intra frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.3.1.2
E-UTRAN TDD intra frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	8.6.3.2
E-UTRAN inter frequency measurements
	8.6.3.2.1
E-UTRAN FDD – FDD inter frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.3.2.2
E-UTRAN TDD – TDD inter frequency measurements
	· When no DRX is used

· When DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	
	
	8.6.3.2.3
E-UTRAN TDD – FDD inter frequency measurements
	Requirements in clause 8.6.3.2.1 apply

	
	
	8.6.3.2.4
E-UTRAN FDD – TDD inter frequency measurements
	Requirements in clause 8.6.3.2.2 apply

	8.7
Discovery signal measurements for E-UTRA carrier aggregation

	8.7.2 Requirements for CRS based discovery signal measurements for E-UTRA carrier aggregation
	8.7.2.1
Measurements of the primary component carrier
	Requirements in clause 8.6.2.1 apply

	
	8.7.2.2
Measurements of a secondary component carrier
	

	
	8.7.2.3
Measurements of a secondary component carrier with active SCell
	Requirements in clause 8.6.2.1 apply

	
	8.7.2.4
Measurements of a secondary component carrier with deactivated SCell
	· When no common DRX is used

· When common DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	8.7.3 Requirements for CSI-RS based discovery signal measurements for E-UTRA carrier aggregation
	8.7.3.1
Measurements of the primary component carrier
	Requirements in clause 8.6.3.1 apply

	
	8.7.3.2
Measurements of a secondary component carrier
	

	
	8.7.3.3
Measurements of a secondary component carrier with active SCell
	Requirements in clause 8.6.3.1 apply

	
	8.7.3.4
Measurements of a secondary component carrier with deactivated SCell
	· When no common DRX is used

· When common DRX is used

· Measurement BW: 6RB

· Measurement BW: 25RB

	9.1.14
Accuracy requirements for Discovery Signal Measurements

	9.1.14.2
RSRP measurements in discovery signal occasions
	Intra-frequency RSRP measurements
	absolute RSRP measurement accuracy requirements
	

	
	
	relative RSRP measurement accuracy requirements
	

	
	Inter-frequency RSRP measurements
	absolute RSRP measurement accuracy requirements
	

	
	
	relative RSRP measurement accuracy requirements
	

	9.1.14.3 CSI-RSRP measurements in discovery signal occasions
	9.1.14.3.1 Intra-frequency CSI-RSRP measurements
	9.1.14.3.1.1
Absolute CSI-RSRP measurement requirements
	

	
	
	9.1.14.3.1.2
Relative CSI-RSRP measurement requirements
	

	
	9.1.14.3.2 Inter-frequency CSI-RSRP measurements
	9.1.14.3.2.1
Absolute CSI-RSRP measurement requirements
	

	
	
	9.1.14.3.2.2
Relative CSI-RSRP measurement requirements
	

	9.1.14.4 RSRQ measurements in discovery signal occasions
	Intra-frequency RSRQ measurements
	absolute RSRQ measurement accuracy requirements
	To be introduced

	
	Inter-frequency RSRQ measurements
	absolute RSRQ measurement accuracy requirements
	To be introduced

	
	
	relative RSRQ measurement accuracy requirements
	To be introduced


2.2 Test cases for RRM requirements for SCE
· Test cases for discovery signal measurements

The differences of event triggered reporting under fading propagation conditions in synchronous cells in SCE compared to Rel-8 is that cell search and measurement are performed on discovery signal in discovery signal occasions. Besides, measurement is performed not in 6RBs only. System bandwidth is used to perform RRM measurement and requirements are defined with boundaries of 6RBs and 25RBs. Those are obviously new features and should be tested. Therefore, for CRS based discovery signal intra frequency measurements, all the requirements should be tested. As for inter frequency measurements, the requirements for E-UTRAN FDD – FDD inter frequency measurements and E-UTRAN TDD – TDD inter frequency measurements should be tested. However, E-UTRAN FDD – TDD inter frequency measurements and E-UTRAN TDD – FDD inter frequency measurements are not needed to be tested. There are also CSI-RS based discovery signal are introduced in SCE. CSI-RS based discovery signal measurement is totally a new feature and should be tested. Proposed tests are as follows.
· E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX with CRS based discovery signal
· E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells non-DRX with CRS based discovery signal

· E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CRS based discovery signal

· E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CRS based discovery signal

· E-UTRAN FDD-FDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells non-DRX with CRS based discovery signal

· E-UTRAN TDD-TDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells non-DRX with CRS based discovery signal

· E-UTRAN FDD-FDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CRS based discovery signal

· E-UTRAN TDD-TDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CRS based discovery signal

· E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX with CSI-RS based discovery signal

· E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX with CSI-RS based discovery signal

· E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CSI-RS based discovery signal

· E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CSI-RS based discovery signal

· E-UTRAN FDD-FDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX with CSI-RS based discovery signal

· E-UTRAN TDD-TDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX with CSI-RS based discovery signal

· E-UTRAN FDD-FDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CSI-RS based discovery signal

· E-UTRAN TDD-TDD inter-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX with CSI-RS based discovery signal

· Tests for 6RBs and 25RBs measurement bandwidth are to be defined.
· Test cases for discovery signal measurements for CA

Only requirements for measurements of a secondary component carrier with deactivated SCell need to be tested for both CRS based discovery signal and CSI-RS based discovery signal. Proposed tests are as follows.
Proposed tests are as follows.
· E-UTRAN FDD event triggered reporting under deactivated SCell in non-DRX with CRS based discovery signal
· E-UTRAN TDD event triggered reporting under deactivated SCell in non-DRX with CRS based discovery signal
· E-UTRAN FDD event triggered reporting under deactivated SCell in DRX with CRS based discovery signal
· E-UTRAN TDD event triggered reporting under deactivated SCell in DRX with CRS based discovery signal
· E-UTRAN FDD event triggered reporting under deactivated SCell in non-DRX with CSI-RS based discovery signal
· E-UTRAN TDD event triggered reporting under deactivated SCell in non-DRX with CSI-RS based discovery signal
· E-UTRAN FDD event triggered reporting under deactivated SCell in DRX with CSI-RS based discovery signal
· E-UTRAN TDD event triggered reporting under deactivated SCell in DRX with CSI-RS based discovery signal
· Tests for 6RBs and 25RBs measurement bandwidth are to be defined.

· Test cases for Accuracy requirements for Discovery Signal Measurements
For the RSRP/RSRQ measurements in discovery signal occasions accuracy requirements, intra/inter frequency and absolute/relative accuracy are all needed to be tested as it’s different measurement behaviour compared to legacy measurement.
Proposed tests are as follows.

· FDD intra frequency RSRP with CRS based discovery signal
· Absolute accuracy and relative accuracy

· TDD intra frequency RSRP with CRS based discovery signal
· Absolute accuracy and relative accuracy

· FDD-FDD inter frequency RSRP with CRS based discovery signal
· Absolute accuracy and relative accuracy

· TDD-TDD inter frequency RSRP with CRS based discovery signal
· Absolute accuracy and relative accuracy

· FDD intra frequency RSRP with CSI-RS based discovery signal
· Absolute accuracy and relative accuracy

· TDD intra frequency RSRP with CSI-RS based discovery signal
· Absolute accuracy and relative accuracy

· FDD-FDD inter frequency RSRP with CSI-RS based discovery signal
· Absolute accuracy and relative accuracy

· TDD-TDD inter frequency RSRP with CSI-RS based discovery signal
· Absolute accuracy and relative accuracy

· FDD intra frequency RSRQ with CRS based discovery signal
· Absolute accuracy

· TDD intra frequency RSRQ with CRS based discovery signal
· Absolute accuracy

· FDD-FDD inter frequency RSRQ with CRS based discovery signal
· Absolute accuracy and relative accuracy

· TDD-TDD inter frequency RSRQ with CRS based discovery signal
· Absolute accuracy and relative accuracy

3. Configuration for CSI-RSRP measurement accuracy tests
Absolute RSRP measurement accuracy and relative RSRP measure accuracy requirements for both intra frequency and inter frequency are verified in Rel-8 legacy tests. In order to cover various side conditions of Io levels and Es/Iot 3 tests are defined to verify measurement accuracies. Besides, in legacy tests it is conducted in AWGN and non-DRX is used.
CSI-RSRP was introduced in Rel-12 for SCE and it is measured when CSI-RS is configured in discovery signal occasions. The tests corresponding to legacy RSRP tests should be introduced to verify the performance of CSI-RSRP measurement. But there is no need to define 3 tests for different Io levels and only 1 test is enough.
The proposed test configuration parameters are as below. 
Number of cells: 2
· PCell: serving cell.
· Target cell: CSI-RSRP to be measured.
The absolute accuracy for CSI-RSRP measured in discovery signal occasions can be verified by measurement done on a target cell. For relative CSI-RSRP accuracy, the measurement on target cell can be compared with the measurement on the serving cell. 
Propagation conditions:
The tests are defined in AWGN only.

DRX configuration: 

· DRX OFF
Channel BW:

· 10 MHz for each cell

TDD specific configurations:

· UL-DL configuration = 1. (2 DL per 5 ms)

· Special subframe configuration = 6.

Synchronization between cells:

· 3 (s: only synchronous cells are used for both FDD and TDD tests

Discovery signal measurement configuration
· DMTC period: 160ms

· DMTC offset: 1
· Discovery signal occasion duration: 1ms for FDD and 2ms for TDD
· CSI-RS resource configuration: 2

· CSI-RS subframe offset: 1
4. Conclusions
In this contribution, we provided our views on developing test cases for SCE RRM requirements. The test cases to be defined are suggested and test configuration for CSI-RSRP measurement accuracy in a discovery signal occasion is given. 
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