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Pseudo CR 43.869 – MS Energy Consumption Evaluation, PSM vs. eDRX
1
Introduction

1.1
Background Information

A study on “GERAN Study on Power Saving for MTC Devices” is approved within GERAN, see [1].

In brief, the study aims to identify MTC scenarios of interest where MTC devices would benefit from power savings and investigate possible GERAN enhancements to reduce the power consumption of MTC devices and to evaluate the possible gains of GERAN enhancements in terms of energy savings..

1.2
Reason for change

To update [1] with the evaluation on energy consumption for two different power saving modes, eDRX and PSM..
1.3
Summary of change

Evaluation shows that the power efficiency for PSM is not good enough to meet reachability periodicities less than about 30 minutes with triggering intervals of 30 minutes or greater . By introducing eDRX we can extend the battery lifetime beyond 10 years for reachability periodicities as low as about 1.5 minutes depending on the triggering interval desired and thereby allow for a substantially more flexible range of device operating conditions (i.e. reachability periodicity vs triggering interval) 
1.4
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7.1.1
eDRX vs. PSM evaluation 
The eDRX functionality will for a given reachability almost always consume less than the energy consumed by using PSM. This due to the energy saved when the device only needs to listen to paging instead of transmitting a keep-alive message or transmitting a RAU on a periodic basis.

In Figure 7.1-1 battery lifetime versus reachability is plotted when the shorter sync procedure is used. It can be seen that the lowest possible reachability periodicity for PSM that allows for realizing target battery lifetime of 10 years is 45 minutes when at the same time only sending a report at a maximum rate of approximately once per hour. Longer battery lifetime can be achieved in the PSM case by increasing the reachability periodicity and increasing the triggering interval.  As can be seen for PSM in Figure 7.1-1 the lowest reachability periodicity allowed to still meet the target battery lifetime of 10 years is approximately 45 minutes irrespective of how much the triggering interval is increased beyond approximately 45 minutes. However, when using eDRX it is possible to achieve 10 year battery lifetime with a reachability periodicity down to approximately 90 seconds by increasing the triggering interval (see Figure 7.1-1). As an example, when using eDRX it is possible to use a reachability periodicity of every 5 minutes with a triggering interval of once every other hour  and still meet the target of 10 years battery lifetime(green dashed curve). 

 [image: image1.png]40

35

w
=

IN]
a

Battery lifetime [years]

=)

9
30s 45s1m 2m 5m 15m  30m  1h 3h

Reachability periodicity [sec, min, h

= PSM (triggering interval = 1 days)
===== gDRX (triggering interval = 1 days)
= PSM (triggering interval = 10 hours)
===== gDRX (triggering interval = 10 hours)
== PSM (triggering interval = 1 hours)
=====gDRX (triggering interval = 1 hours)
= PSM (triggering interval = 30 min)
===== gDRX (triggering interval = 30 min)
= PSM (triggering interval = 15 min)
=====gDRX (triggering interval = 15 min)
== PSM (triggering interval = 5 min)

=====gDRX (triggering interval = 5 min)





Figure 7.1-1: Battery lifetime versus reachability using the short sync (100% short sync success rate).
To evaluate the robustness of the shorter sync procedure a failure of the shorter synchronization procedure is taken into account. The evaluation is done for a failure rate of five percent. When the shorter sync fails the long sync procedure will have to be used and more energy is consumed before the device can receive a page (eDRX) or transmit an access request (PSM). It can be seen that both power saving modes are affected by the failure rate. For PSM most energy is consumed by its reachability, i.e. sending “keep alive” or RAU updates, to trigger the Ready State procedure and the curves in Figure 7.1.2 gives slightly worse performance than without sync failure as can be seen in Figure 7.1.1. For eDRX a small degradation in battery lifetime can be seen when comparing between Figure 7.1-1 and Figure 7.1-2. In the eDRX case the energy consumed by being reachable is due to sync and listening for a page. The failure rate of the shorter sync procedure will therefore have a greater impact on eDRX when compared to PSM. Never the less, in the case we want to reach the device more often than its triggering interval, eDRX will always outperform PSM even when a failure rate of the sync procedure is added, see Figure 7.1-2. 
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Figure 7.1.2 Battery lifetime versus reachability using the short sync (95% short sync success rate)

	End of modifications
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