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NB M2M – SI1 Reading Latency
Introduction
At GERAN#62, a new SI [1] was approved to study cellular support for ultra-low complexity and low throughput IoT. One of the objectives of the study is to achieve 10 year battery life from a 5 Wh capacity battery based on the traffic models defined in [2]. Another objective is to achieve a latency of 10 seconds for exception reporting. 
In this contribution, the latency for reading System Information 1 (SI1) [2] is analyzed for the NB M2M solution. This is relevant for both battery life analysis and for latency analysis.
Simulation assumptions
The simulation assumptions for estimating the SI1 reading latency are shown in Table 1. The timing error and the frequency error correspond to the estimation accuracy from the prior PSS and SSS synchronisation processing.
[bookmark: _Ref416288801]Table 1: Simulation assumptions for SI1 reading
	Parameter
	Value

	Frequency band (MHz)
	900

	Base station antenna configuration
	1T2R

	UE antenna configuration
	1T1R

	Interference/noise	
	Sensitivity

	Propagation channel model
	TU

	Doppler spread (Hz)
	1

	Timing error (symbols)
	-1/8 or +1/8, chosen randomly

	Frequency error (Hz)
	-45 or +45, chosen randomly


Results
The SI1 information in the NB M2M solution is distributed over 8 frames (where each frame is 80ms) using ½ rate convolutional coding [2]. Due to the coding, there is sufficient information to correctly decode the SI1 without receiving all 8 frames by regarding the missing frames as erasures. This allows faster SI1 decoding at relatively high SNR. Therefore, the receiver attempts to decode the SI1 after every frame is received, subject to a minimum number of received frames of 5. A correct SI1 decode is indicated by a CRC pass. 
The CDF of the number of frames required to achieve a successful SI1 decode is shown in Figure 1 for the three scenarios of 144 dB coupling loss (normal coverage), 154 dB coupling loss (+10 dB extended coverage relative to legacy GPRS), and 164 dB coupling loss (+20 dB extended coverage relative to legacy GPRS).  
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[bookmark: _Ref416288985]Figure 1: CDF of number of frames to achieve successful SI1 decoding
The longer tail on the CDF for the 164 dB coupling loss scenario is due to multipath fading arising from the TU 1Hz channel together with the lower SNR in this scenario.
Based on processing the CDF shown in Figure 1, the average number of frames for SI1 decoding is shown in Table 2.
[bookmark: _Ref416290183]Table 2: Average number of frames for successful SI1 decoding
	Coupling loss
	Average number of frames for successful SI1 decoding

	144 dB
	5.3 frames

	154 dB
	6.3 frames

	164 dB
	9.4 frames



Summary
[bookmark: _GoBack]This contribution presents link level simulation results for SI1 reading latency.
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