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1. Introduction
The study item for provisioning of low-cost MTC UEs based on LTE targets 20 dB improved coverage for low-cost MTC UEs using very low rate traffic with related latency requirements [1].

In this contribution we provide some initial results on sync performance at low SNR levels. These results replace the results in our earlier contribution R1-130560 which were unfortunately based on erroneous simulations. Our earlier contribution concluded that sync acquisition through non-coherent accumulation is not feasible, while the results in this contribution indicate that non-coherent accumulation is feasible, although the acquisition time will be fairly long.
2. Discussion
Using the legacy P-SCH signal for accumulation over several frames is deemed difficult for very low SNR. Here we investigate how P-SCH detection by doing correlation in time performs at low SNR.
Table 1 lists the simulation assumptions. The received SNR is -20 dB which represents the desired operating point for the improved coverage case. Non-coherent accumulation between different antennas and between different sync signal transmission instants has been performed. The largest time domain correction peak is selected and considered a success if both the detected time instant and the detected PSS code are correct, otherwise fail. There is no false alarm threshold.
Figure 1 shows the PSS detection probability after a given accumulation time. As can be seen, 90% detection probability would require around 700 ms detection time using non-coherent accumulation.
Table 1: Simulation assumptions for SCH evaluation

	Parameter
	Value

	System Bandwidth
	1.4 MHz

	Frame type
	FDD

	Carrier frequency
	2.0 GHz

	Antenna configuration
	2x2, low correlation

	Channel model
	EPA

	Doppler spread
	1 Hz

	Frequency error
	1 kHz

	Performance target
	10% miss probability
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Figure 1: PSS detection probability vs accumulation time.
3. Conclusions
The results presented in this contribution indicate that PSS sync acquisition at very low SNR can be achieved using non-coherent accumulation but that the associated acquisition time is long, in the order of 700 ms at -20 dB SNR.

As an alternative, longer but less frequent sequences could be constructed and used for initial synchronization for devices operating at the low SNR levels associated with the studied coverage improvements.
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