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1. Introduction
In the RAN4 email reflector discussion after RAN4#50bis, it was proposed that interested companies would provide simulation results for alignment of PDCCH BLER performance for ETU 70 Hz channel and a “modified static 6-tap” channel towards development of test requirements for RLM. This contribution summarizes these results and proposes a method for deriving signal levels to finalize the test cases.
2. Simulation cases
The simulation cases are summarized in Table 1.
	Scenario
	Description
	Propagation model
	Antenna correlation
	Verification point

	RLM1
	1x2 8CCE DCI1A 10MHz
	AWGN
	Low
	10%

	RLM2
	1x2 8CCE DCI1A 10MHz
	Static 6 tap
	Low
	10%

	RLM3
	2x2 8CCE DCI1A 10MHz SFBC
	AWGN
	Low
	10%

	RLM4
	2x2 8CCE DCI1A 10MHz SFBC
	Static 6 tap
	Low
	10%

	RLM5
	1x2 4CCE DCI1C 10MHz
	AWGN
	Low
	2%

	RLM6
	1x2 4CCE DCI1C 10MHz
	Static 6 tap
	Low
	2%

	RLM7
	2x2 4CCE DCI1C 10MHz SFBC
	AWGN
	Low
	2%

	RLM8
	2x2 4CCE DCI1C 10MHz SFBC
	Static 6 tap
	Low
	2%

	RLM9
	1x2 8CCE DCI1A 10MHz
	ETU 70 Hz
	Low
	10%

	RLM10
	2x2 8CCE DCI1A 10MHz SFBC
	ETU 70 Hz
	Low
	10%

	RLM11
	1x2 4CCE DCI1C 10MHz
	ETU 70 Hz
	Low
	2%

	RLM12
	2x2 4CCE DCI1C 10MHz SFBC
	ETU 70 Hz
	Low
	2%

	RLM13
	1x2 8CCE DCI1A 10MHz
	Modified static 6-tap
	Low
	10%

	RLM14
	2x2 8CCE DCI1A 10MHz SFBC
	Modified static 6-tap
	Low
	10%

	RLM15
	1x2 4CCE DCI1C 10MHz
	Modified static 6-tap
	Low
	2%

	RLM16
	2x2 4CCE DCI1C 10MHz SFBC
	Modified static 6-tap
	Low
	2%


Table 1. Simulation cases
3. Simulation results summary
The simulation results for all of the available cases from [2-11] are included in the attached spreadsheet. 
4. Method for deriving signal levels from the simulation results

For out-of-sync and in-sync tests, the signal level is changed at different time instants as per the required target SNR as shown in Fig. 1 and Fig. 2. 
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Figure 1 (Figure 7.3.1 from TS 36.133). SNR variation for out-of-sync testing
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Figure 2 (Figure 7.3.2 from TS 36.133). SNR variation for in-sync testing
The following methodology is proposed for deriving the test SNR levels. 
1. SNR2 = Qout + margin1 dB

2. SNR3 = Qout – margin1 dB

3. SNR4 = Qin – margin2  dB

4. SNR5 = Qin + margin2  dB

5. And finally, SNR1 = SNR5.

6. Qout and Qin correspond to the average of SNR points from simulation results of different companies for out-of-sync and in-sync PDCCH formats respectively.

In the above, 
for AWGN, margin1 = 2 dB and margin2 = 2 dB and

for ETU 70 Hz, margin1 = 3 dB and margin2 = 2.5 dB.
A +/- 2.5 or 3 dB tolerance around Qout/Qin levels is allowed for to accommodate signal level variations post-Layer 1 filtering as ETU 70 Hz channel is one of the potential test channels used. 

5. Proposal for out-of-sync and in-sync tests

The following proposals are made for out-of-sync and in-sync tests:

1. Two out-of-sync tests (1x2 and 2x2) and two in-sync tests (1x2 and 2x2) be defined with ETU 70 Hz  channel.

2. The methodology outlined  in the previous section be used for deriving the test levels for SNR1 through SNR5 as per the attached spreadsheet for both FDD and TDD.
6.    Conclusions
In this contribution, a summary of PDCCH simulation results for RLM test cases was presented. A methodology for deriving the SNR levels and a proposal for test levels based on this methodology was presented. We propose that these results be considered towards setting of test levels in out-of-sync and in-sync radio link monitoring tests.
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