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1 Introduction
At GERAN #62 a study item was agreed to study different access stratum solutions to meet the needs for Internet of Things (IoT) (see [1]). A narrow band OFDMA based solution is proposed in [2] and this document provides power consumption estimates for idle and periodic reporting.
2 Physical Random Access Channel 
Parameters for power analysis are given in Table 1.

Table 1 Assumptions for power consumption analysis
	Parameter
	Value
	Units

	Receiver on power
	90
	mW

	Transmitter on power
	600
	mW

	High accuracy oscillator power
	1
	mW

	Synthesizer warm-up time
	1
	Msec

	Sleep power
	15
	µW

	Sleep oscillator accuracy
	100
	Ppm

	Battery capacity (3V) (see [3])
	5
	Wh


In idle mode the device would spend majority of the time in deep sleep and would wake-up periodically read it’s paging channel. The periodic wake-up may involve performing synchronization with the network before device can reliably perform decoding of downlink channels. The estimated power consumption for this mode is shown in Figure 1. As can be seen from Figure 1, battery life for a device that performs page decode every 2 hours far exceeds 10 years with maximum path loss. 
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Figure 1 Standby time sync, PBCH and PDCCH decode
But majority of CIoT devices are not going to just wake-up periodically, read page and go back to sleep. Majority of devices will perform reporting on regular basis thus shows battery life if a device performs uplink and downlink packet exchange periodically. In this estimate it is assumed that device does not wake-up to read page between two adjacent packet transfers.
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Figure 2 Battery lifetime for uplink and downlink packet transfer
From Figure 2 it can be seen that for devices with path loss of 150dB or below battery life is in excess of 10 years. But for devices that have path loss as much as 160dB. An estimate of battery life for different wake-up and reporting rate is shown in Table 2.  As can be seen from this table, with path loss of up to 150dB the battery life is in excess of 10 years for reporting rate of 1 per hour or lower.
Table 2 Assumptions for power consumption analysis
	
	Reporting Rate

	Path loss (dB)
	4 reports/hour
	1 report/hour
	1 report/ 2 hour
	1 report / 6 hour

	130
	5.3
	12.7
	16.5
	20.8

	150
	4.4
	11.3
	15.4
	20.1

	160
	1.0
	3.6
	6.3
	12.4


3 Summary

This document shows the battery life with different reporting rates. With a realistic packet size (100 bytes) the battery life of at least 1o years is meet with path loss of up to 150dB and reporting rate of 1 per hour or longer. OFDMA based proposal provides better battery life than possible with non-OFDMA based proposal, see [4] for example, even with uplink payload size more than 3 times that assumed in [4].
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