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1	Introduction
RAN4#96-e agreed with the way forward on test cases for RLM with enhanced MPDCCH in Rel-16 eMTC [1]
	Type of test
	RRC state
	Coverage level
	Test conf.
	Duplex mode
	Assigned company

	MPDCCH improvement
	CONNECTED
	CEModeA and CEModeB
	Verify test improved MPDCCH when out-of-sync is triggered,
In non-DRX scenario
	FDD, HD-FDD, TDD
	Ericsson



This contribution discusses the test setup of RLM with enhanced MPDDCH according to the way forward. 
2	RLM test cases for MPDCCH performance improvement
2.1	Test cases
RAN4 has specified RLM test cases for eMTC from Rel-13, and it covers many scenarios such as FDD/TDD, CEModeA/CEModeB. We think it is straightforward to reuse the test setup for Rel-16 out-of-synch test with MPDCCH performance improvement to reduce the workload in RAN4. Table 1 summarizes the out-of-sync/early-out-of-synch test cases with no DRX condition specified in the TS36.133 V16.7.0. As it is observed from the summary, we can introduce new RLM out-of-synch test cases for CE Mode A based on A.7.3.48, A.7.3.52, and A.7.3.56 for full-duplex FDD (FD-FDD), half-duplex FDD (HD-FDD) and TDD, respectively. 
On the other hand, it is observed RAN4 has not defined RLM out-of-synch test cases for CE Mode B. In order to define out-of-synch requirements for CE Mode B according to the WF, one possibility is to define the early-out-of-synch test cases by reusing A.7.3.82, A.7.3.84, and A.7.3.86 for full-duplex FDD (FD-FDD), half-duplex FDD (HD-FDD) and TDD, respectively.
[bookmark: _Ref50979806]Table 1 Existing out-of-synch test cases in non-DRX in TS36.133. 
	Existing test case in TS 38.133
	Duplex mode
	Out-of-synch or early out-of-synch
	CE Mode
	BL UE / Non-BL UE

	A.7.3.48
	FD-FDD
	Out-of-synch
	Mode A
	BL UE

	A.7.3.52
	HD-FDD
	Out-of-synch
	Mode A
	BL UE

	A.7.3.56
	TDD
	Out-of-synch
	Mode A
	BL UE

	A.7.3.68
	FD-FDD
	Early out-of-synch
	Mode A
	BL UE

	A.7.3.69
	HD-FDD
	Early out-of-synch
	Mode A
	BL UE

	A.7.3.70
	TDD
	Early out-of-synch
	Mode A
	BL UE

	A.7.3.74
	FD-FDD
	Out-of-synch
	Mode A
	non-BL UE

	A.7.3.78
	TDD
	Out-of-synch
	Mode A
	non-BL UE

	A.7.3.82
	FD-FDD
	Early out-of-synch
	Mode B
	BL UE

	A.7.3.84
	HD-FDD
	Early out-of-synch
	Mode B
	BL UE

	A.7.3.86
	TDD
	Early out-of-synch
	Mode B
	BL UE



Proposal 1: Introduce new Out-of-synch test cases for MPDDCH performance improvement with FD-FDD/HD-FDD/TDD for BL UE CE Mode A. 
Proposal 2: Introduce new Early out-of-synch test cases for MPDDCH performance improvement with FD-FDD/HD-FDD/TDD for BL UE CE Mode B. 

2.2	Test points for Out-of-synch tests with MPDCCH performance improvement
For RLM OOS/IS test cases, RAN4 sets SNR levels based on the Qin/Qout as follows: 
· SNR2 = Qout + margin1 dB,
· SNR3 = Qout – margin1 dB,
· SNR4 = Qin – margin2 dB,
· SNR5 = Qin + margin2 dB,
· SNR1 = SNR5,
where margin1/margin2 depend on the scenario like fading condition.
Since RAN4 agreed to define test cases only for out-of-synch for MPDCCH performance improvement, we focus on SNR2/SNR3, derived from Qout. According to our simulation results in [2], Qout for out-of-synch is improved by more than 1.0dB. We therefore propose to reuse the existing test cases but set SNR2/SNR3 1dB lower than the existing SNR levels, as shown in Figure 1.
Proposal 3: Set SNR2/SNR3 1dB lower compared with the existing out-of-synch/early out-of-synch test cases.



[bookmark: _Ref53673778]Figure 1	SNR2/SNR2 setting for RLM for MPDDCH performance improvement.

3		Summary
Proposal 1: Introduce new Out-of-synch test cases for MPDDCH performance improvement with FD-FDD/HD-FDD/TDD for BL UE CE Mode A. 
Proposal 2: Introduce new Early out-of-synch test cases for MPDDCH performance improvement with FD-FDD/HD-FDD/TDD for BL UE CE Mode B. 
Proposal 3: Set SNR2/SNR3 1dB lower compared with the existing out-of-synch/early out-of-synch test cases.
The detailed test case is given in [3].
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