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Introduction
The RLM requirements for eMTC were agreed in [1]. In RAN 4 #78bis, way forward on the choice of MPDCCH parameters to be used to determine In-Sync and Out-of-Sync levels in CE mode A was agreed [2]. In this paper, we provide results based on the agreed simulation parameters. 
Discussion
The way forward [2] contains the MPDCCH parameters that will be used in the RLM test for CE mode A. The agreed MPDCCH parameters are also summarized in Table 1. 
Table 1: MPDCCH parameters 
	
	Out-of-sync
(Agg Level, Rep)
	In-sync
(Agg. Level, Rep)

	Set 1
	(24,8)
	(8,4)

	Set 2
	(16,4)
	(4,2)



Note that, during the test, the UE will be configured with one of the two sets randomly, and accordingly it needs to decide whether it is in in-sync or out-of-sync. Also note that, in order to have enough separation between in-sync and out-of-sync SNR levels, the aggregation level as well as repetition level corresponding to in-sync is lower than out-of-sync. For non-DRX, the agreed channel for the test is ETU30L, while for DRX the agreed channel is AWGN. In Table 2 & 3, we provide SNR levels for in-sync and out-of-sync based on BLER for DCI format 6_1A. Our first proposal is 
Proposal 1: The results in Table 2 & 3 should be considered while determining the Qin and Qout levels for RLM tests in CE mode A for non-DRX and DRX scenarios respectively. 
Now, from the results we have the following observations
Observation 1: SNR level for in-sync and out-of-sync are lower for Set 1 compared to Set 2. 
Observation 2: SNR gap between in-sync and out-of-sync is smaller in Set 1 compared to Set 2. 
Observation 1 is obvious because, aggregation level and repetition levels chosen for Set 1 are higher compared to the corresponding aggregation level and repetition level chosen for Set 2. Observation 2 can be explained by following 
a) In Set 1, effective coderate of MPDCCH is 6 times lower for out-of-sync compared to in-sync, while in Set 2, effective coderate of MPDCCH is 8 times lower for out-of-sync compared to in-sync,
b) SNR levels for out-of-sync and in-sync are significantly lower in Set 1 compared to the corresponding SNR levels of Set 2. At very low SNR, some gain from repetition is wiped out by increased error in channel estimation.

Table 2. SNR levels corresponding to out of sync and in sync MPDCCH parameters in ETU30L 2x1
	
	Out-of-sync
(SNR for 10% BLER)
	In-sync
(SNR for 2% BLER)

	Set 1
	-11 dB

	-4 dB

	Set 2
	-8.6 dB

	1 dB



Table 3. SNR levels corresponding to out of sync and in sync MPDCCH parameters in AWGN 2x1 
	
	Out-of-sync
(SNR for 10% BLER)
	In-sync
(SNR for 2% BLER)

	Set 1
	-14 dB

	-8 dB

	Set 2
	-11 dB

	 -2.6 dB



Finally, it is critical to recognize that at very low SNR, reliably estimating SNR itself is a challenge. From our evaluation of SNR estimation, at SNRs close to -15dB, accuracy of SNR estimation of only about ±5dB can be achieved and at SNRs around -6dB, the accuracy of about ±3dB can be achieved. Thus an 8 to 10dB gap is required between Qin and Qout levels so that reasonable values of SNR2 and SNR4 (see Figure 1) can be set for stable test conditions. This condition does not hold true in Set 1, where gap in AWGN is 6dB and gap in ETU30L is only 7dB. 
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Figure 1: Typical SNR configuration in RLM tests

Observation 3: The gap between Qin and Qout SNR levels in Set 1 are smaller than that required by the accuracy of SNR estimation. Hence defining a reliable test using Set 1 MPDCCH parameters can be challenging.
[bookmark: _GoBack]Proposal 2: RAN4 should consider the challenge in defining a stable RLM test for Set 1 MPDCCH parameters prior to defining the tests, since Set 1 parameters may not lead to a stable RLM test.
Conclusion
In this paper we have provided simulation results for out of sync and in sync SNR levels based on the agreed way forward for testing RLM in CE mode A. We have the following proposals.
Proposal 1: The results in Table 2 & 3 should be considered while determining the Qin and Qout levels for RLM tests in CE mode A for non-DRX and DRX scenarios respectively. 
Proposal 2: RAN4 should consider the challenge in defining a stable RLM test for Set 1 MPDCCH parameters prior to defining the tests, since Set 1 parameters may not lead to a stable RLM test.
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