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Pseudo CR 45.820 – EC-GSM, Battery Lifetime Estimation
1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

One of the objectives for this study is for the CIoT devices to meet a battery lifetime target of ten years. This pCR aims to include the battery lifetime estimation for EC-GSM as described in [2]. 
1.3
Summary of change

The TR should be updated to include the battery lifetime estimation for EC-GSM. In Table 6.2-X the estimated lifetimes are presented for the different packet sizes, the two reporting intervals and at different coverage. It can be seen that EC-GSM reach the battery target of 10 years for almost all evaluation points, i.e. except for GPRS reference cases + 20 dB with more frequent reporting  and GPRS reference cases + 10 dB with packet size of 200 byte.  For these three cases EC-GSM reach a battery lifetimes between 1,2 and 6,6 years.
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6.2.6
EC-GSM Battery Lifetime Estimation
The setup used to estimate the energy consumption during  a Mobile Autonomous Reporting(MAR) interval is based on a device transmitting 50 or 200 bytes of data on top SNDCP layer plus an extra of 10 bytes for SNDCP/LLC headers. This is in accordance with the working assumption of 6.2-b. The reports are transmitted according to two different MAR intervals, once every second hour or once per 24 hours. The assumed transactions needed are illustrated in Figure 6.2-x where the duration of deep sleep is the MAR interval.

[image: image1.png]Sync

DeeN

—

Acce?\s Request RB1,RB2,..RBN HA4\RQ

A

uL
Assignment

Light Slee

PUAN
)

PUAN
v

DL
Asslgnment

App ACK
PP/

PDAN
N

o

7

Ready State




Figure 6.2-x Illustration of message transactions with 1 HARQ retransmission

As illustrated in Figure 6.2-x there are four different energy consuming levels, each with different operating current and active time intervals. The legacy use of PacketControlAck is optional in EC-GSM and not included in the calculations. It is assumed that the BLEP is zero for all transmissions except for payload. All transactions related to Figure 6.2-x are explained in detail in reference 6.2.a
In Table 6.2-x the estimated lifetime in years are presented for the different packet sizes, the two reporting intervals and at different coverage. It can be seen that EC-GSM reaches the battery target of 10 years for almost all evaluation points. For GPRS reference cases + 20 dB with more frequent reporting  and GPRS reference cases + 10 dB with packet size of 200 byte.  For these three cases EC-GSM reach a battery lifetime between 1,2 and 6,6 years.

Table 6.2-x Results in years

	Packet size, reporting interval
	Loss = GPRS reference MCL +0dB
	Loss = GPRS reference MCL +10 dB
	Loss = GPRS reference MCL +20 dB

	50 bytes, 2 hours
	>10
	>10
	2,8

	200bytes, 2 hours
	>10
	6,6
	1,2

	50 bytes, 1 day
	>10
	>10
	>10

	200 bytes, 1 day
	>10
	>10
	>10
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