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The RRM requirements related to the Release 13 work item, “Further LTE Physical Layer Enhancements for MTC” [1] are being completed. A list of Cat-M RRM requirements were endorsed in R4-77AH-IoT meeting [2-7]. In this paper, we discuss the RRM test cases needed for verifying the RRM requirements for Cat-M UEs supporting Cat-M UEs with a list of test cases proposed to be introduced in release 13. A time plan for the completion of this work is also proposed in this paper.

Note: There are still some open issues related to Cat-M RRM. However, it should not prevent RAN4 from working the tests in parallel. There is not necessary to wait for the solution of all open issues to start RRM test cases.

Cat-M RRM Test Cases
Cat-M RRM performance requirements are being introduced in TS 36.133 Rel-13 based on the endorsed CRs [2-7]. In Rel-13, Cat-M RRM performance requirements do not include RSRQ, inter-frequency measurements, positioning measurements, and Cat-M UEs do not support new features such as carrier aggregation, dual connectivity, etc. On the other hand, Cat-M UEs may operate in normal coverage enhanced coverage in idle state, and configured as CEModeA or CEMode B in connected state. The Cat-M RRM performance requirements are defined for two scenarios in idle and connected states. Thus, for Cat-M RRM test cases, both scenarios need to be considered in idle and connected states

In Table 1, we provide the list of RRM test cases that should be considered. 

Table 1: The List of RRM Test Cases for Cat-M UEs (FD-FDD, HD-FDD, TDD)
	Section
	Title
	Comments

	A.4.2
	Cell Re-Selection
	

	
	Intra frequency cases

	Normal coverage: Existing intra-frequency measurement requirements in section 4.2.2 still apply. Current test cases may be reused.
Enhanced coverage: New test cases may need to be developed for the new requirements.

	A.6
	RRC Connection Control
	

	
	Intra-frequency RRC Re-establishment 

	The Cat-M UEs are expected to meet the exiting performance requirements. New test cases need to be defined due to the change of the PRACH channel
New test cases for both CEModeA and CEModeB.

	A.6.2
	Random Access
	

	
	Contention Based Random Access Test
	Cat-M random access procedure is not the same as legacy UEs. The changes include the PRACH resource selection based on RSRP measurements and the repetition of the preamble transmission. 
New test cases for both CEModeA and CEModeB.

	A.7.1
	UE Transmit Timing
	

	
	– UE Transmit Timing Accuracy Tests
	The Cat-M UEs are expected to meet the exiting performance requirements. The parameters in the current test cases are not suitable due to the changes of the control channel
New test cases for both CEModeA and CEModeB.

	A.7.2
	UE Timing Advance
	

	
	UE Timing Advance Adjustment Accuracy Test
	The Cat-M UEs are expected to meet the exiting performance requirements. The parameters in the current test cases are not suitable due to the changes of the control channel
New test cases for both CEModeA and CEModeB.

	A.7.3
	Radio Link Monitoring
	

	
	Radio Link Monitoring Test for Out-of-sync
	New test cases for both CEModeA and CEModeB due to new performance requirements

	
	Radio Link Monitoring Test for In-sync 
	New test cases for both CEModeA and CEModeB due to new performance requirements 

	
	Radio Link Monitoring Test for Out-of-sync in DRX
	New test cases for both CEModeA and CEModeB due to new performance requirements 

	
	Radio Link Monitoring Test for In-sync in DRX
	New test cases for both CEModeA and CEModeB due to new performance requirements 

	A.8.1
	E-UTRAN FDD Intra-frequency Measurements
	

	
	intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells
	New test cases for both CEModeA and CEModeB due to new performance requirements 

	
	intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with/without DRX
	New test cases for both CEModeA and CEModeB due to new performance requirements 

	A.9.1
	RSRP Accuracy
	

	
	FDD/TDD RSRP Intra frequency case
	New test cases for both CEModeA and CEModeB due to new performance requirements



Time Plan for Cat-M RRM Tests  
In terms of time plan for the tests, we suggest to have two phases. The first phase focuses on test cases for normal coverage/CEModeA, and the second phase focuses on extended coverage/ CEModeB.

The proposed timeline is given below:

· RAN4#78 (Feb 2016)
· Agree the Cat-M RRM Test List and 
· RAN4#78-bis (April 2016)
· Agree the CRs for normal coverage/CEModeA
· RAN4#79 (May 2016)
· Agree the CRs for extended coverage/CEModeB
Conclusions
In this paper we discussed Cat-M RRM test cases, and provided a list of test cases to be developed for verifying the RRM performances of Cat-M UEs. It was proposed to have two phases in the development of the Cat-M RRM test cases with the first phase focusing on test cases for normal coverage/CEModeA, and the second phase on extended coverage/CEModeB. 
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