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1  Introduction

This paper contains list of RRM test cases that RAN4 agrees to develop for release 14 feMTC comprising category M1 and M2. 
2 Test case list
Table 2.1: Cell Re-selection
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1/M2 UE 
	Cell re-selection under IDLE state
Cell re-selection under IDLE state
Cell re-selection under IDLE state
	2
	Number of cells = 2

All cells are on F1
Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused
Other requirements should be similar to existing test configurations.
	All new tests are introduced in a new section.

Number of tests are 2: 1 for normal coverge and another for enhanced coverage.


	2
	E-UTRAN HD – FDD Inter frequency case for Cat-M1/M2 UE
	
	2
	
	

	3
	E-UTRAN TDD Inter frequency case for Cat-M1/M2 UE

	
	2
	
	


Table 2.2: Enhanced Handover

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

	4
	E-UTRAN FD – FDD Inter frequency handover for Cat-M1/M2 UE

	Inter-frequency handover test
	2
	Number of cells = 2

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused

Other requirements should be similar to existing test configurations.
UE acquires the SFN of the target cell prior to HO.
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	5
	E-UTRAN HD – FDD Inter frequency handover for Cat-M1/M2 UE


	
	2
	
	

	6
	E-UTRAN TDD Inter frequency handover for Cat-M1/M2 UE


	
	2
	
	

	7
	E-UTRAN FD – FDD Intra-frequency handover without SFN acquisition for Cat-M1/M2 UE
	Test to verify intra-frequency handover without SFN acqusition
	2
	Number of cells = 2

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused

Other requirements should be similar to existing test configurations.
UE is not required to acquire the SFN of the target cell prior to HO.
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	8
	E-UTRAN HD – FDD Intra-frequency handover without SFN acquisition for Cat-M1/M2
	
	2
	
	

	9
	E-UTRAN TDD Intra-frequency handover without SFN acquisition for Cat-M1/M2 UE
	
	2
	
	

	10
	E-UTRAN FD – FDD Inter-frequency handover without SFN acquisition for Cat-M1/M2 UE
	Test to verify inter-frequency handover without SFN acqusition
	2
	Number of cells = 2

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused.

UE acquires the SFN of the target cell prior to HO.
Other requirements should be similar to existing test configurations.
	All category M1 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	11
	E-UTRAN HD – FDD Inter-frequency handover without SFN acquisition for Cat-M1
	
	2
	
	

	12
	E-UTRAN TDD Inter-frequency handover without SFN acquisition for Cat-M1/M2 UE
	
	2
	
	


Table 2.3: Timing requirements

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

	13
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests  for UE category M2 
	Test the new timing requirements which are specified in section 7.26.
	2
	Number of cells = 1

All cells are on F1

Cell BW = 10 MHz

UE bandwidth is defined as 5 MHz.

Rel-13 MTC RMC and OCNG are reused.

Other requirements should be similar to existing test configurations.
	All category M1 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	14
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests  for UE category M2  
	Test the new timing requirements which are specified in section 7.26.
	2
	Number of cells = 1

All cells are on F1

Cell BW = 10 MHz

UE bandwidth is defined as 5 MHz.

Rel-13 MTC RMC and OCNG are reused.

Other requirements should be similar to existing test configurations.
	

	15
	E-UTRAN TDD – UE Transmit Timing Accuracy Tests  for UE category M2 
	Test the new timing requirements which are  specified in section 7.26.
	2
	Number of cells = 1

All cells are on F1

Cell BW = 10 MHz

UE bandwidth is defined as 5 MHz.

Rel-13 MTC RMC and OCNG are reused.

Other requirements should be similar to existing test configurations.
	


Table 2.4: Enhanced RLM 

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

	16
	E-UTRAN FD-FDD Radio Link Monitoring Test for Early Out-of-sync for Cat-M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync
	2
	Number of cells = 1

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused

Other requirements should be similar to existing test configurations.
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B

	17
	E-UTRAN FD-FDD Radio Link Monitoring Test for Early In-Sync for Cat-M1/M2 UE 

	Test case to verify the trigger of early In-Sync
	2
	
	

	18
	E-UTRAN FD-FDD Radio Link Monitoring Test for Early Out-of-sync in DRX for UE category M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync in DRX
	2
	
	

	19
	E-UTRAN FD-FDD Radio Link Monitoring Test for Early In-sync in DRX for UE Category M1/M2 UE 
	Test case to verify the trigger of early In-Sync in DRX
	2
	
	

	20
	E-UTRAN HD-FDD Radio Link Monitoring Test for Early Out-of-sync for Cat-M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync
	2
	
	

	21
	E-UTRAN HD-FDD Radio Link Monitoring Test for Early In-Sync for Cat-M1/M2 UE 

	Test case to verify the trigger of early In-Sync
	2
	
	

	22
	E-UTRAN HD-FDD Radio Link Monitoring Test for Early Out-of-sync in DRX for UE category M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync in DRX
	2
	
	

	23
	E-UTRAN HD-FDD Radio Link Monitoring Test for Early In-sync in DRX for UE Category M1/M2 UE 
	Test case to verify the trigger of early In-Sync in DRX
	2
	
	

	24
	E-UTRAN TDD Radio Link Monitoring Test for Early Out-of-sync for Cat-M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync
	2
	
	

	25
	E-UTRAN TDD Radio Link Monitoring Test for Early In-Sync for Cat-M1/M2 UE 

	Test case to verify the trigger of early In-Sync
	2
	
	

	26
	E-UTRAN TDD Radio Link Monitoring Test for Early Out-of-sync in DRX for UE category M1/M2 UE
	Test case to verify the trigger of early Out-of-Sync in DRX
	2
	
	

	27
	E-UTRAN TDD Radio Link Monitoring Test for Early In-sync in DRX for UE Category M1/M2 UE 
	Test case to verify the trigger of early In-Sync in DRX
	2
	
	


Table 2.5: Cell identification test cases

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

	28
	E-UTRAN FDD-FDD inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1/M2 

	Cell identification test in asynchronous cells for FD-FDD 
	2
	Number of cells = 2

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused

Other requirements should be similar to existing test configurations.
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B

	29
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells


	Cell identification test in asynchronous cells for FD-FDD with DRX
	2
	
	

	30
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells


	Cell identification test in asynchronous cells for HD-FDD 
	2
	
	

	31
	E-UTRAN HD-FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells

	Cell identification test in asynchronous cells for HD-FDD with DRX
	2
	
	

	32
	E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells

	Cell identification test in asynchronous cells for TDD with DRX
	2
	
	

	33
	E-UTRAN TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in synchronous cells


	Cell identification test in asynchronous cells for TDD with DRX
	2
	
	


Table 2.6: SI reading test cases

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

	34
	E-UTRAN FD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for UE category M1/M2 with CE mode B

	CGI acquisition test for FD-FDD
	1
	Number of cells = 2

All cells are on F1

Cell BW = 10 MHz

Rel-13 MTC RMC and OCNG are reused

Tx diversity or transmission using multiple antennas are supported in the target cell to be detected.

Repetitions of MIB/SIB1bis are supported in the target cell to be detected.

Other requirements should be similar to existing test configurations.
	All category M1/M2 UE tests are added in a new section.

Only for CE mode B since there is no SI reading core requirements for CE mode A.

	35
	E-UTRAN FD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for UE category M1/M2 with CE mode B

	CGI acquisition in DRX test for FD-FDD
	1
	
	

	36
	E-UTRAN HD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for UE category M1/M2 with CE mode B

	CGI acquisition test for HD-FDD
	1
	
	

	37
	E-UTRAN HD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for UE category M1/M2 with CE mode B

	CGI acquisition test in DRX for HD-FDD
	1
	
	

	38
	E-UTRAN TDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for UE category M1/M2 with CE mode B

	CGI acquisition test for TDD
	1
	
	

	39
	E-UTRAN TDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for UE category M1/M2 with CE mode B

	CGI acquisition test in DRX for TDD
	1
	
	


Table 2.7: RSRP accuracy test cases

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

	40
	FD-FDD Inter frequency case for UE category M1/M2

	RSRP accuracy  
	2
	Number of cells = 2.

All cells are on F1

Cell BW = 10 MHz (all cells)

Rel-13 MTC RMC and OCNG are reused

Other requirements should be similar to existing test configurations.


	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B

This test will verify both absolute and relative requirements.

	41
	HD-FDD Inter frequency case for UE category M1/M2

	RSRP accuracy  
	2
	
	

	42
	TDD Inter frequency case for UE category M1/M2

	RSRP accuracy  
	2
	
	


Table 2.8: Positioning test case
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	43
	E-UTRAN FD-FDD Intra-frequency RSTD measurement reporting delay for UE category M1/M2


	Test case to verify the intra-frequency RSTD measurement period   
	2
	
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	44
	E-UTRAN HD-FDD Intra-frequency RSTD measurement reporting delay for UE category M1/M2


	
	2
	
	

	45
	E-UTRAN TDD Intra-frequency RSTD measurement reporting delay for UE category M1/M2


	
	2
	
	

	46
	E-UTRAN FD-FDD Inter-frequency RSTD measurement reporting delay for UE category M1/M2


	Test case to verify that the inter-frequency RSTD measurement period is within specified limits.
	1
	
	All category M1/M2 UE tests are added in a new section.

Number of tests are 1 since inter-frequency RSTD measurement requirement exist only for CEModeA (when the requirements are added, also the number of test shall be updated to 2)


	48
	E-UTRAN HD-FDD Inter-frequency RSTD measurement reporting delay for UE category M1/M2


	
	1
	
	

	49
	E-UTRAN TDD Inter-frequency RSTD measurement reporting delay for UE category M1/M2


	
	1
	
	

	50
	E-UTRAN FD-FDD Intra-frequency RSTD Measurement Accuracy for UE category M1/M2
	Test case to verify that the intra-frequency RSTD measurement accuracy is within specified limits.
	2
	
	All category M1/M2 UE tests are added in a new section.

Number of tests are 2: 1 for CE mode A and another for CE mode B



	51
	E-UTRAN HD-FDD Intra-frequency RSTD Measurement Accuracy for UE category M1/M2
	
	2
	
	

	52
	E-UTRAN TDD Intra-frequency  RSTD Measurement Accuracy for UE category M1/M2
	
	2
	
	

	53
	E-UTRAN FD-FDD Inter-frequency RSTD Measurement Accuracy for UE category M1/M2
	Test case to verify that the inter-frequency RSTD measurement accuracy is within specified limits.
	1
	
	All category M1/M2 UE tests are added in a new section.

Number of tests are 1 since inter-frequency RSTD measurement requirement exist only for CEModeA (when the requirements are added, also the number of test shall be updated to 2)


	54
	E-UTRAN HD-FDD Inter-frequency RSTD Measurement Accuracy for UE category M1/M2
	
	1
	
	

	55
	E-UTRAN TDD Inter-frequency  RSTD Measurement Accuracy for UE category M1/M2
	
	1
	
	

	56
	E-UTRAN FD-FDD UE Rx–Tx Time Difference for UE category M1/M2
	The purpose of this test is to verify that the E-UTRAN FDD UE Rx–Tx time difference measurement accuracy is within the specified limits.
	1
	
	All category M1/M2 UE tests are added in a new section.

Number of tests are 1 since only CEModeA requirements are defined. 


	57
	E-UTRAN FD-FDD UE Rx–Tx Time Difference for UE category M1/M2
	
	1
	
	

	58
	E-UTRAN TDD UE Rx–Tx Time Difference for UE category M1/M2
	
	1
	
	


3 Time Plan 
· RAN4 meeting cycle

· RAN4#84 (August 2017)

· Agree the complete list of the test cases for Rel-14 with detailed test configurations and parameter settings
· Determine the test cases included in Phase I and Phase II.
· All positioning test cases are to be developed under Phase II
· RAN4#84bis (October 2017)

· Companies are encouraged to provide their r CRs for phase I test cases, and try to align and agree on them.

· RAN4#85 (November 2017)

· Companies are encouraged to provide their CRs for phase II test cases, and try to align and agree on them.

· Final CRs agreed for TS 36.133 

4 Summary
We have in this contribution provided the list of test cases that RAN4 agrees to develop for the release 14 MTC UEs comprising category M1 and M2 UEs. 
