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1. Introduction

The core part of Rel-16 eMTC WI has been completed in RAN#88. In Performance part RRM test cases for newly introduced RRM requirements should be defined. In this paper, we will provide our views on RRM test for Rel-16 eMTC.
2. Discussion
In RAN4#94, some discussions on RRM test cases for Rel-16 eMTC has taken place, and the agreements are captured in [1].

	Feature
	Test case

	WUS
	RAN4 agrees to not specify any performance tests for group WUS.

	PUR
	More discussions needed

	Improved MPDCCH
	More discussions needed

	RSS
	More discussions needed

	DL quality reporting
	RAN4 agrees to introduce test case for DL quality reporting in IDLE and CONNECTED mode. Test configurations are to be discussed further at next meeting.


WUS

It has been agreed to not define RRM test for WUS requirements.
PUR
There are two requirements related to PUR. 

· One is the synchronization requirements. Every transmission on PUR should meet the same Tx timing accuracy as other UL transmissions, otherwise transmission on PUR should be disallowed.

· The other one is the RSRP measurement for TA valuation. UE should validate TA based on valid RSRP1 and RSRP2, and make correct judgement on whether TA is valid or not.

It is meaningful to test both requirements. In earlier discussion, some companies raised the concern that whether it is possible to make sure that the UE will use PUR for data transmission in Idle mode. After checking with RAN5 internally we understand it is feasible to enable the feature by particular signalling (AT command) in the test mode. Therefore, the PUR requirements should be testable.
For Tx timing accuracy, it can be tested similarly as normal UL. 

For RSRP changed based TA validation, the UE behaviour can be verified by changing the serving cell RSRP at the boundary of validity time window of RSRP2 such that the RSRP change is larger than the configured threshold. A Correct UE should judge the TA as invalid and there should be no PUR transmission.
Proposal 1: RAN4 to define RRM test for PUR related requirements: Tx timing accuracy and RSRP changed based TA validation.
Improved MPDCCH

For improved MPDCCH, RAN4 has defined new MPDCCH parameters for RLM. UE is expected to use the Qout and early Qout derived based on the new MPDCCH parameters and improved link level performance for RLM and event E1 reporting. It is meaningful and straightforward to verify UE is using the new Qout and early Qout via RRM test. 

In the past meetings, some companies have submitted simulation results showing the gain of improved MPDCCH. The new test cases can re-use most of the setup of existing test cases, but the SNR level for Qout and early Qout can be lowered.
Proposal 2: RAN4 to define RRM tests for RLM and event E1 reporting based on improved MPDCCH performance.

Mobility enhancement
One feature that has been introduced for mobility enhancement is relaxed serving cell monitoring. The requirements are very similar to that for NB-IoT. Considering that RRM test case has been defined for NB-IoT (in A.4.2.38), we suggest to also define RRM test for eMTC.
Another feature for mobility enhancement is the RSS based RSRP measurement. RAN4 has defined measurement requirements for both idle and connected mode. Idle mode measurement performance can be verified by cell reselection test case, and connected mode performance by event triggered reporting test case. Also, in connected mode RAN4 should define accuracy test as for CRS measurement.
Proposal 3-1: RAN4 to define RRM tests for relaxed serving cell monitoring.

Proposal 3-2: RAN4 to define RRM tests for cell reselection, event triggered reporting and measurement accuracy for RSS based RSRP measurement.

DL channel quality reporting 
RAN4 has agreed to introduce RRM tests for DL channel quality reporting for both Msg3 based reporting in idle mode, and MAC CE based reporting in connected mode. The test setup can reuse these defined for NB-IoT in A.9.14.
Proposal 4: RAN4 to define RRM tests for DL channel quality reporting for both Msg3 based reporting in idle mode and MAC CE based reporting in connected mode.
3. Conclusions

In this paper we provided our views on RRM tests for Rel-16 eMTC.
Proposal 1: RAN4 to define RRM test for PUR related requirements: Tx timing accuracy and RSRP changed based TA validation.
Proposal 2: RAN4 to define RRM tests for RLM and event E1 reporting based on improved MPDCCH performance.

Proposal 3-1: RAN4 to define RRM tests for relaxed serving cell monitoring.

Proposal 3-2: RAN4 to define RRM tests for cell reselection, event triggered reporting and measurement accuracy for RSS based RSRP measurement.

Proposal 4: RAN4 to define RRM tests for DL channel quality reporting for both Msg3 based reporting in idle mode and MAC CE based reporting in connected mode.
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