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1 Introduction

In RAN4#79, NB-IoT RRM core requirements were completed [1-19]. In this contribution, we provide the NB-IoT UE RRM Test Case List in Rel-13.
2 RRM Test Cases for NB-IoT UEs 
Table 2-1 provides the list of the RRM Test Cases for Rel-13 for NB-IoT UEs. Some proposed test configurations and parameter settings are also included in the table. 
Table 2-1 RRM Test Cases for NB-IoT UEs
	No
	Requirements
	Proposed Test Cases
	No of tests
	Test configurations
	Introduced in Rel-13 (Yes/FFS)?
	Volunteer Company

	A. Cell Re-Selection


	A.0
	Core-Requirements:

· New requirements are defined for Cat-NB1 UEs (R4-164549) 
· Option Mode selection:
· Option 1: Define tests for In-band operation mode only, since this is the most stringent among the three operation modes. This option is valid only if NB-IoT UE always supports all three modes.

· Option 2: Define tests for all three modes. In addition, define the applicability rule for UE supporting multiple modes.

	
	

	A.1
	Intra-frequency Cell Re-Selection in normal coverage 
	A.4.2.x1 Intra frequency cell re-selection test case for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD – FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs in normal coverage (R4-164602)
· 
	Yes
	

	A.2
	
	A.4.2.x2 Intra frequency cell re-selection test case for Cat-NB1 UE in enhanced coverage
	1
	· Developed based on corresponding test case in normal coverage.
	Yes
	

	A.3
	Inter-frequency Cell Re-Selection in normal coverage 
	A.4.2.x3 Inter frequency cell re-selection test case for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD – FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs in normal coverage (R4-164602)
	Yes
	

	A.4
	
	A.4.2.x4 Inter frequency cell re-selection test case for Cat-NB1 UE in enhanced coverage
	1
	· Developed based on corresponding test case in normal coverage.
	Yes
	

	B. RRC Connection Control




	B.0
	Core-Requirements:

· New requirements are defined for Cat-NB1 UEs (R4-164116)
Test case issues:

Option mode selection: See A.1
	
	

	B.1
	Intra-frequency RRC Re-establishment
	A.6.1.x1 Intra RRC Re-establishment test for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD – FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs in CEModeA  (R4-164624)
	Yes
	

	B.2
	
	A.6.1.x1 Intra RRC Re-establishment test for Cat-NB1 UE in enhanced coverage
	1
	· Developed based on corresponding test case in normal coverage
	Yes
	

	C. Random Access




	C.0
	Core-Requirements:

· New requirements are defined for Cat-NB1 UEs (R4-164481)
Test case issues:

· Option mode selection: See A.1
	
	

	C.1
	Random Access
	A.6.2.x1 Contention Based Random Access Test for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs in CEModeA (R4-164639)
	Yes
	

	C.2
	
	A.6.2.x2 Contention Based Random Access Test for Cat-NB1 UE in normal coverage
	
	· Developed based on corresponding test case in normal coverage
	Yes
	

	D. UE Transmit Timing




	D.0
	Core-Requirements:

· New requirements are defined for Cat-NB1 UEs (R4-164530)
Test case issues:

· Option mode selection: See A.1
· Existing test cases are based on UE SRS transmission, which NB-IoT UEs do not support. Thus, further investigate how to handle this issue.
	
	

	D.1
	
	A.7.1.x1
Transmit Timing Accuracy Tests for Cat-NB1 UE in enhanced coverage
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs (R4-164622) 
	Yes
	

	
	
	
	
	· 
	
	

	E. UE Timing Advance




	E.0
	Core-Requirements:

· New requirements are defined for Cat-NB1 UEs (R4-164530)
Test case issues:

· Option mode selection: See A.1
· Existing test cases are based on UE SRS transmission, which NB-IoT UEs do not support. Thus, further investigate how to handle this issue.
	
	

	E.1
	UE Timing Advance 
	A.7.2.x1 Timing Advance Adjustment Accuracy Test for Cat-NB1 UE in enhanced coverage
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the test cases for Cat-M1 UEs  in CEModeA (R4-164621)
	Yes
	

	
	
	
	
	· 
	
	

	F. Radio Link Monitoring



	F.0
	Core-Requirements:

· New RLM requirements are defined based on NPDCCH channel (some parameter values are still in brackets and may need further discussion) (R4-164901)

Test cases issues:

· Option mode selection: See A.1

· Existing RLM test cases are based on UE CQI transmission, which NB-IoT UEs do not support. Thus, further investigate how to handle this issue.


	
	

	F.1
	Radio Link Monitoring in normal coverage

	A.7.3.x1 Radio Link Monitoring Test for Out-of-sync for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the RLM Test for Out-of-sync for Cat-M1 UE in CEModeA (R4-164891)
	Yes
	

	F.2
	
	A.7.3.x2 Radio Link Monitoring Test for In-sync for Cat-NB1 UE in normal coverage
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the RLM Test for In-sync for Cat-M1 UE in CEModeA (R4-164902)
	Yes
	

	G.3
	
	A.7.3.x3 Radio Link Monitoring Test for Out-of-sync for Cat-NB1 UE in normal coverage in DRX
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the RLM Test in DRX for Out-of-sync for Cat-M1 UE in CEModeA (R4-164598)
	Yes
	

	G4
	
	A.7.3.x4 Radio Link Monitoring Test for In-sync for Cat-NB1 UE in normal coverage in DRX
	1
	· Reuse the HD-FDD test configurations (number of carriers, number of cells, etc.) and most parameter settings from the RLM Test in DRX for In-sync for Cat-M1 UE in CEModeA (R4-164598)
	Yes
	

	G.5
	Radio Link Monitoring in enhanced coverage


	A.7.3.x5 Radio Link Monitoring Test for Out-of-sync for Cat-NB1 UE in enhanced coverage
	1
	· Developed based on corresponding test case in normal coverage
	Yes
	

	G.6
	
	A.7.3.x6 Radio Link Monitoring Test for In-sync for Cat-NB1 UE in enhanced coverage 
	1
	· Developed based on corresponding test case in normal coverage
	Yes
	

	G.5
	
	A.7.3.x7 Radio Link Monitoring Test for Out-of-sync for Cat-NB1 UE in enhanced coverage in DRX
	1
	· Developed based on corresponding test case in normal coverage
	Yes
	

	G.6
	
	A.7.3.x8 Radio Link Monitoring Test for In-sync for Cat-NB1 UE in enhanced coverage in DRX
	1
	· Developed based on corresponding test case in normal coverage
	Yes
	


3 Time Plan
Complete test cases in two phases: phase I (normal coverage) and phase II (enhanced coverage)
· RAN4#79AH
· Agree the complete list of the test cases for Rel-13 with detailed test configurations and parameter settings

· Determine the test cases included in Phase I and Phase IH.
· RAN4#80
· Provide draft of CRs for phase I test cases 

· Agree on phase I test cases

· RAN4#80Bis
· Provide draft of CRs of phase II test cases

· Agree on phase II test cases

4 Conclusions

In this paper we provided the RRM test cases, configurations, as well as the time plan for verifying the RRM performances of Cat-NB1 UEs.
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