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1. Introduction
In Rel-13 eMTC, PBCH is supposed to be repeated in every frame in order to enhance coverage [1]. In RAN4#78, simulation assumptions for PBCH were agreed [2]. In RAN4#78bis, draft CR for PBCH with repetition was endorsed [3]. In RAN4#79, companies submitted results. However, the results showed significant mis-alignment. Way forward [4] was agreed to align the results better. In this contribution, we provide simulations results based on the agreed way-forward, i.e., UE demodulation performance when PBCH is configured with and without repetition. 
2. Simulation results
We provide link level simulation results for PBCH based on the agreed simulation assumptions. The key simulation assumptions are captured in Table 1. Results are shown in Figure 1. Note that, there is about 5dB gain compared to legacy PBCH. With a repetition factor of 5, theoretically about 7dB gain in demod performance is expected. However, channel estimation quality is likely to degrade at lower SNR and only 5dB gain is observed. In EPA 2x1 channel, the 1% Pm-bch is achievable at an SNR of -3.8dB. This can be partly explained by the choice of propagation condition. Doppler of the fading channel is 1Hz, which is very slow and wipes out most of the time diversity that could have been possible (even legacy is repeated 4 times in 40ms, and if channel is fast fading, time diversity helps reducing overall BLER).  As a comparison we have also provided the results for EPA5Hz channel, where 1% Pm-bch is achievable at an SNR of -5.8dB. Also, notice that, as expected, slope of the BLER curve for EPA5Hz is faster than EPA1Hz.
Table 1. Simulation assumptions for PBCH
	Parameters
	Value

	Reference channel
	R.22 (See TS36.101 A.3.7)

	System bandwidth
	10MHz

	Propagation condition
	EPA1

	Antenna configuration and correlation matrix
	2x1 low


Based on the result, we have the following proposal
Proposal 1: The SNR requirement for 1% Pm-bch should be -3.8dB. 
Proposal 2: We recommend an additional implementation margin of 1.8dB. Thus, the SNR requirement for 1% Pm-bch, considering the implementation margin should be -2dB.
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Figure 1: PBCH BLER considering repetition of core PBCH tones in SF9 and SF0
3. Conclusion
In this contribution, we provide simulation results for PBCH with repetitions, based on the simulation assumptions. Based on the results, we make the proposal
Proposal 1: The SNR requirement for 1% Pm-bch should be -3.8dB. 

Proposal 2: We recommend an additional implementation margin of 1.8dB. Thus, the SNR requirement for 1% Pm-bch, considering the implementation margin should be -2dB.
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