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1  Introduction

This paper contains list of RRM test cases that RAN4 agrees to develop for release 15 NB-IoT. 

2 List of test cases
Table 1 RRM Test Cases for Rel-15 NB-IoT
	No
	Test scenario
	Phase
	Operational mode

	Coverage level
	Volunteer Company

	
	Cell Re-slection Test
	
	
	
	

	1
	TDD Intra-frequency cell reselection
	I
	IB
	NC
	

	2
	TDD Intra-frequency cell reselection
	II
	IB
	EC
	

	3
	TDD Inter-frequency cell reselection
	II
	IB
	EC
	

	
	Idle State Positioning Measurement Test
	
	
	
	

	4
	TDD Intra-frequency RSTD measurement
	II
	SA
	EC
	

	5
	TDD Intra-frequency RSTD measurement
	II
	SA
	EC
	

	
	RRC Re-establishment Test
	
	
	
	

	6
	TDD Intra-frequency RRC Re-establishment
	II
	IB
	EC
	

	7
	TDD Intra-frequency RRC Re-establishment
	II
	IB
	EC
	

	
	Random Access Test
	
	
	
	

	8
	TDD Contention based random access
	I
	IB
	NC
	

	9
	TDD Contention based random access
	II
	IB
	EC
	

	10
	TDD Contention based random access on non-anchor carrier
	II
	IB
	EC
	

	
	UE Transmit Timing Test
	
	
	
	

	11
	TDD UE Transmit timging accuracy
	I
	IB
	NC
	

	12
	TDD UE Transmit timging accuracy
	II
	IB
	EC
	

	13
	TDD UE timing advancy accuracy
	II
	SA
	EC
	

	
	Radio Link Monitoring Test
	
	
	
	

	14
	TDD RLM: out-of-sync with DRX
	I
	IB
	NC
	

	15
	TDD RLM: out-of-sync with DRX
	II
	IB
	EC
	

	16
	TDD RLM: in-sync with DRX
	I
	IB
	NC
	

	17
	TDD RLM: in-sync with DRX
	II
	IB
	EC
	

	18
	TDD RLM: in-sync without DRX
	I
	IB
	NC
	

	19
	TDD RLM: in-sync without DRX
	II
	IB
	EC
	

	20
	TDD RLM: out-of-sync without DRX
	I
	SA
	NC
	

	21
	TDD RLM: out-of-sync without DRX
	II
	GB
	EC
	

	
	RSTD Measurement Accuracy Test
	
	
	
	

	22
	TDD Intra-frequency RSTD measurement 
	I
	IB
	NC
	

	23
	TDD Inter-frequency RSTD measurement
	I
	IB
	NC
	

	24
	TDD Intra-frequency RSTD measurement
	II
	IB
	EC
	

	25
	TDD Inter-frequency RSTD measurement
	II
	IB
	EC
	

	
	Serving Cell Measurement Relaxation Test
	
	
	
	

	26
	HD-FDD serving cell relaxation
	I
	TBD
	TBD
	

	27
	TDD serving cell relaxation
	I
	TBD
	TBD
	


Table 2 Basic Test configurations for the different deployment modes

	Test case #
	In-band
	Standalone
	Guardband

	1-3
	Number of NB-IOT cells = 2

nCell1, nCell2

nCell1 and nCell2 are on the same NB-IoT carrier (nF1)

Number of E-UTRA cells = 2

eCell1, eCell2

eCell1 and eCell2 are on the same E-UTRA carrier (eF1)

eCell1 BW = 10 MHz

eCell2 BW = 10 MHz

In-band operation of:

nCell1 within eCell1 and

nCell2 within eCell2

New PRACH configuration

New nRMC for SIBs in anchor carrier of the target cell and nOCNG

Anchor carrier is in RB number # 30
Other requirements should be similar to existing test configurations in corresponding UE category M1 test case.
	N/A
	N/A

	6-7
	Number of NB-IOT cells = 2

nCell1, nCell2

nCell1 and nCell2 are on the same NB-IoT carrier (nF1)

Number of E-UTRA cells = 2

eCell1, eCell2

eCell1 and eCell2 are on the same E-UTRA carrier (eF1)

eCell1 BW = 10 MHz

eCell2 BW = 10 MHz

In-band operation of:

New PRACH configuration

New nRMC for SIBs in anchor carrier of the target cell and nOCNG

Anchor carrier is in RB number # 30
Other requirements should be similar to existing test configurations in corresponding UE category M1 test case.
	N/A
	N/A

	8-10
	Number of NB-IOT cells = 1

nCell1

nCell1 is on the same NB-IoT carrier (nF1)

Number of E-UTRA cells = 1

eCell1

eCell1 is on the same E-UTRA carrier (eF1)

eCell1 BW = 10 MHz

In-band operation of:

nCell1 within eCell1 

New PRACH configuration

New nRMC for SIBs in anchor carrier of the target cell and nOCNG

Anchor carrier is in RB number # 30
Other requirements should be similar to existing test configurations in corresponding UE category M1 test case.
	N/A
	N/A

	11-12
	Number of NB-IOT cells = 1

nCell1

nCell1 is on the same NB-IoT carrier (nF1)

Number of E-UTRA cells = 1

eCell1

eCell1 is on the same E-UTRA carrier (eF1)

eCell1 BW = 10 MHz

In-band operation of:

nCell1 within eCell1 

UE needs to be configured with certain number of repetitions in both uplink and downlink

New PRACH configuration

New nRMC for SIBs in anchor carrier of the target cell and nOCNG

Anchor carrier is in RB number # 30
Other requirements should be similar to existing test configurations in corresponding UE category M1 test case.
	N/A
	N/A

	9
	N/A
	N/A
	N/A

	14-21
	Tested in deployment modes according to Table 1. Test configurations are as follows: 
Number of NB-IOT cells = 1

nCell1

nCell1 is on the same NB-IoT carrier (nF1)

NB-IoT cell’s DL subframe 5 or 9 per frame is randomly selected by test system.
Number of E-UTRA cells = 1

eCell1

eCell1 is on the same E-UTRA carrier (eF1)

eCell1 BW = 10 MHz

In-band operation of:

nCell1 within eCell1 

New PRACH configuration

New nRMC for SIBs in anchor carrier of the target cell and nOCNG

Anchor carrier is in RB number # 30
Other requirements should be similar to existing test configurations in corresponding UE category M1 test case.
	Tested in deployment modes according to Table 1. Test configurations are TBD. 
	Tested in deployment modes according to Table 1. Test configurations are TBD.


3 Time Plan 

· RAN4 meeting cycle

· RAN4#88 (August 2018)

· Agree on the list of test cases to be developed for Rel-15 NB-IoT UEs
· Determine the test cases included in Phase I and Phase II.
· Assign the test cases to different companies. 
· RAN4#88bis (October 2018)

· Test casese included in phase I are discussed and agreed. 

· RAN4#89 (November 2018)

· Test casese included in phase II are discussed and agreed. 

· 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 release 15 NB-IOT UEs. 

