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Abstract: This document proposes to complement requirement for existed UC in section 5.2.3 5G_HYPOS TR.
Discussion

It is suggested to complement some management requirements for location services in section5.2.3.

Proposal

---------- BEGIN OF CHANGES ----------

5.2 LBS-related use cases

5.2.3 Power saving mechanism of wearable devices

5.2.3.1
Description

Wearable device applications are becoming more and more grateful. Some of the top wearable device manufacturers are constantly providing new features, such as smart watches. For some areas, smart watches can replace mobile terminals to provide basic services, such a tracking, activity monitoring and emergency messages, especially for minors or the elderly people. Smart terminals focus on providing location services and provide better positioning and monitoring functions for these populations. But these wearable devices require higher power durability.

5.2.3.2
Pre-conditions

Ryder is a minor, and his parents want to monitor his location by a smart watch. His range of motion is regular but calls for different working point of the monitoring function: 

-
When Ryder is in school, his environment’s security is relatively high and there is less need for continuous monitoring of his location. 

-
When Ryder is outside school, in various environment less secured than the school, it is desirable for his parents to monitor continuously his location.
Ryder wears a smart watch. As a 5G UE, it is equipped with 5G communication and 5G positioning modules.

-
Wearable devices, such as smart watches, can be accessed into a macro network or any 5G enabled access network.

-
Intelligent control terminals, such as mobile phones and pad, access to the same network, and to monitor the location of the selected wearable devices. They run a monitoring function making them a monitoring terminal.

-
A security range set, Ryder’s parents using the monitoring terminal may access the 5G network and set the security area on the positioning modules.

5.2.3.3
Service Flows

1.    The monitoring terminal (that is an intelligent control terminal) sets one or several security ranges through the network. The security ranges are stored in the positioning modules of network.

2.    Ryder enters his school, identified as one of the security range in the positioning modules of the network. His current location is determined and available to the network. The smart watch is informed to switch into the power-saving mode.

3.    The position update rate of the smart watch is reduced, lengthening the update interval to save power.

4.    Ryder arrives at the school boundary or crosses the boundary. The smart watch returns to its normal position update rate, according to the network instruction.
5.2.3.4
Post-conditions

Power normal mode, is that the smart watch provides the nominal positioning update rate in areas where continuous monitoring is needed, with an update interval of the position between 1s and 10s. And if the UE is in the normal mode, the positioning service update is 2m horizontal position accuracy, 99% availability, and less than 1s latency.

Power saving mode, is that the smart watch switch to power saving mode with lower update rate when the user is in secured or trusted ranges, with an update interval of the position between 30s and 300s. By adapting its positioning update rate to the effective monitoring needs, the smart watch lengthens its battery lifetime. And if the UE is in the power saving mode, the positioning service update is 2m horizontal position accuracy, 90% availability, and less than 1s latency.

The use case could be expanded to other verticals and categories, for instance e-health for patient tracking, industry for mobile security monitoring, etc.

5.2.3.5
Potential Impacts or Interactions with Existing Services/Features

None identified.

5.2.3.6 [Potential] Requirements 

The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, 90% availability, and less than 1s latency for the UE in the location power saving mode.

The 5G system shall be able to provide positioning service with 2m horizontal position accuracy, 99% availability, and less than 1s latency for the UE in normal mode.
The 5G System shall be able to request the UE to provide its location when the UE is in location power saving mode.
The 5G System shall be able to request the UE to provide its location when it is in the location power normal mode.
The 5G System shall be able to request the UE to provide its location periodically with an update rate ranging from one location every [1s-10s] to one location every [30s-300s].

The 5G System shall be able to request the UE to provide its location whereever it is indoor or outdoor.
The 5G System shall be able to provide positioning service with TTFF less than [10] s.
------------------------- END OF PROPOSED CHANGES ----------------------------
