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Abstract

It should be possible to control the power consumption of CE-LTE devices. When the coverage of CE-LTE devices deteriorates, it may be preferable for CE-LTE devices to go out of coverage rather than expend their battery resources trying to maintain a connection with the network. The UE should be able to inform the network of the amount of coverage extension that it desires.
1. Introduction
Various categories of MTC device have been identified. Among these categories are smart-meter type devices (SM-LTE) and consumer electronics (CE-LTE) types of device. Typical CE-LTE types of device may include wearable electronics, smartwatches, health monitors etc. 
Whereas smart meters always need to be connected to the network because they are not mobile, some loss of coverage may be acceptable for CE-LTE types of devices: if coverage is lost, coverage will be re-established when the user moves. However coverage enhancement will still be required for CE-LTE devices, not least to compensate for the coverage losses in the downlink due to lower complexity MTC devices and in the uplink due to restrictions in UE transmit power (due to lower complexity single chip PA implementations or restrictions on battery technology [3]).
This document identifies that there are circumstances when the CE-LTE device would like to control the amount of coverage extension that it applied to it, so as to avoid the situation where the device’s battery is prematurely depleted. 
2. Control of Coverage for CE-LTE devices
The coverage of some CE-LTE devices that would benefit from a dedicated MTC-LTE module was discussed in [1]. Table 1 lists the coverage and potential power constraints of some CE-LTE type devices. All of these devices require coverage enhancement for the purposes of compensating for low cost simplifications. 
Table 1 – Coverage and Potential Power Constraints of some CE-LTE Devices

	CE-LTE device
	Geographic usage
	Coverage enhancement
	Potential power source

	Smart watch
	Indoor, public spaces, countryside
	Low cost compensation
	300mAh battery

	Fitness tracker
	Gyms, parks, countryside
	Low cost compensation
	300mAh battery

	Health monitor
	Indoor, public spaces
	Low cost compensation
	600mAh battery

	Baby monitor
	Indoor
	Low cost compensation
	Mains

	Panic alarm
	Indoor, cities, countryside
	Low cost compensation
	300mAh battery

	Pet tracker
	Parks, countryside, cities
	Low cost compensation
	600mAh battery

	Headphones
	Indoor, public spaces
	Low cost compensation
	300mAh battery

	Toy car
	Indoor, parks, garden
	Low cost compensation
	2000mAh battery

	Robot lawnmower
	Garden
	Low cost compensation
	Large battery


Some of the devices identified in Table 1 have small batteries and the user may go into locations where coverage is poor. Specifically smart watches and fitness trackers may be used in the countryside or indoors (e.g. in gyms, which may be in basements). These devices may have regular, or at least sporadic, communication with the network.
The issue arises is that a user with one of these devices might expect a typical battery life of several days or weeks from their device, depending on usage and application. In this case, there is a tradeoff between coverage extension and battery lifetime. Specifically, a user will not want the battery of their CE-LTE device to expire quickly whenever they go into a gym in the basement or a run in the deepest countryside. However they will expect the coverage of their CE-LTE device to be similar to their smartphone.

If MTC devices can support up to 15dB of coverage extension, it is logical that they will consume approximately 15dB more energy per bit to transmit messages. For a fixed battery size and a fixed profile of messages, device batteries will expire 15dB = 30 times more quickly in these extreme coverage situations. A smart watch whose battery normally lasts for 12 hours will see its battery expire in 20 minutes (and may get unusually warm in the process!).
The amount of coverage extension that a device requires should thus be adjustable, potentially under the control of the application (though not necessarily the user). A simple “on / off” switch for coverage extension is not sufficient since different devices have different tradeoffs between coverage extension and power consumption. A simple way to control the coverage extension (and thereby avoid poor user experiences from device batteries unexpectedly depleting) is for the UE to signal the amount of coverage extension required to the network, for example in the form of the maximum repetition level that the UE wants to support. 
3. Conclusion
This document has discussed the issue of the user experience when coverage extension is applied to CE-LTE devices, such as wearables. In order to avoid the situation where the battery of the CE-LTE device is unexpectedly depleted when the user enters an area of poor coverage, it is proposed that the UE should be able to inform the network of the desired amount of coverage extension.
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