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Introduction
This contribution describes a SMARTER use case to support wearable device communication i.e. a wearable device can transmit data to the network and receive data from the network by a power consumption optimized 3GPP system air interface.
In particular it is clarified that the use case of smart wearable devices is described in NGMN White Paper [1].
This paper details this use case and proposes associated potential requirements for 3GPP.
Discussion
5G design principles of technology and architecture in NGMN White Paper:
Support dynamic radio topology – Devices should be connected through topologies that minimize battery consumption and signalling, without limiting their visibility and reachability by the network, when desired. Wearable devices could connect through a smartphone as well as directly to the network if the smartphone battery runs out. Extended use of tinted glass on vehicles as well as large scale sensor deployment makes hub devices highly relevant. In some cases D2D communications could be exploited to offload traffic from the network. Thus, the radio topology should be able to change dynamically based on the context. A unified frame design, together with radio topology-agnostic design of identities, authentication and mobility procedures, is essential to support this.
Interest of this use case for 3GPP:
The wearable devices consisting of multiple types of devices will become more and more popular in the future. For example, smart watch, smart glasses, smart shoes, a lot of sensors on people’s clothing and so on can enrich people's life. There are many application services using the wearable devices. The smart watch and smart shoes can collect the GPS messages and the sport information. People can view a video in real time or make a call using the smart glasses or smart watch. 
There are two scenarios for the wearable device communication. One scenario is that when the wearable devices are near to a smart phone, the wearable devices can communicate with the network through this smart phone to optimize the power consumption of wearable devices. Under the control of network, the wearable device is able to access the service, which means each wearable device should have a subscription and an independentassociated to its own subscriber’s  identity (e.g. IMSI). For example, John has a smart glasses and a smart phone. John makes a video call or view a video in real time using the smart glasses, which needs high transmission rate. The smart glasses directly communicating with the network cannot meet this high transmission rate or need to consume lots of power. As the smart phone is near to the smart glasses, the smart phone can relay the signals between the smart glasses and the network, which can save the power and increase the transmission rate of the smart glasses.
The other scenario is that when the wearable devices aren’t near to the smart phone, the wearable devices can directly communicate with the network. In this scenario, each wearable device should have a subscription and associated to its own subscriber’san independent identity (e.g. IMSI). For example instead of taking a smart phone which has large shape during a running, John can just take a smart watch which has small shape and can be comfortable for carrying in a running. When somebody calls or sends a message to John, he can answer the phone or receive the message using the smart watch connecting directly with the network. In this scenario, John doesn’t miss any important information when he doesn’t take his smart phone.
The benefit of this use case is that for the operators, each wearable device has a subscription and associated to its own subscriber’sits independent identity (e.g. IMSI), which can increase the number of network link. The network can control the safety and QoS of the link between the wearable devices and network. More network links mean that the operators have more types of business services. For the users, the use case can increase the usability of the wearable devices, when the wearable devices can directly communicate with the network. The use case can save the power and increase the transmission rate of the wearable devices, when the wearable devices communicate with network through a smart phone. As the network can control the link between the wearable devices and network, it makes the link of wearable devices more safe and better QoS.
Proposal
The following new use case and associated potential requirements are proposed for addition in SA1 Study TR for SMARTER.
***************************** FIRST CHANGE *************************
5.X  SMARTER Use Case for Wearable Device Communication
5.X.1 Description
This use case describes the scenario of the wearable device communication. The wearable devices can communication the network through the smart phone when the wearable devices are near to a smart phone. The wearable devices can directly communicate with the network when the wearable devices aren’t near the smart phone. The wearable device should have a subscription and associated to its own subscriber’san independent identity (e.g. IMSI).
5.X.2 Pre-Conditions
John has a smart watch and a smart phone. Each device has a subscription and associated to its own subscriber’san independent identity (e.g. IMSI). Each device can independently communicate with network. Compared to the smart phone, the smart watch has smaller shape, lower power capacity and lower BB&RF capability.
5.X.3 Service Flows
1. When the smart watch is nearby the smart phone (e.g., less than [TBD]m), the smart watch is aware of that it’s in the coverage of the smart phone. When the smart watch is not nearby the smart phone (e.g., larger than [TBD]m), the smart watch is aware of that it’s not in the coverage of the smart phone.
2. John makes a call (e.g. VoLTE) using his smart watch. When the smart watch is out of coverage of John's smart phone, the smart watch directly connects the network by the 3GPP system air interface between the smart watch and network. When the smart watch is in the coverage of John's smart phone, the smart watch connects to the network through the smart phone by the 3GPP system air interface between the smart watch and the smart phone, which is managed and controlled by network.
3. If John moves out of the coverage of his smart phone (e.g., larger than [TBD]m) during the call, the smart watch is aware of that it’s out of the coverage of the smart phone and then connects directly to the network by the 3GPP system air interface between the smart watch and the network. The smart watch can maintain the call (e.g. VoLTE) after it connects to the network.
4. If John moves into the coverage of his smart phone (e.g., less than [TBD]m) during the call (e.g. VoLTE), the smart watch is aware of that it’s in the coverage of the smart phone. The smart watch connects to the network through the smart phone by the 3GPP system air interface between the smart watch and the smart phone. The smart watch can maintain the call (e.g. VoLTE) after it connects to the smart phone.

5.X.4 Potential Service Requirements
The 3GPP system shall support an UE (e.g wearable device) to access to the 3GPP network directly, or via an authorized UE(e.g. smart phone) when the two UEs are within a short range communication (e.g., less than [TBD]m). 
Note: The short range communication can work in unlicensed or licensed band supported by 3GPP system.
The 3GPP system shall be able to support service continuity for an UE when it changes from direct access to indirect access via another UE, and vice versa.
The 3GPP system shall optimize the battery consumption of an UE, whether it’s connected to the network directly or via another UE.
The 3GPP system shall support QoS for an UE, when it’s connected to the network via another UE.
The 3GPP system shall support data transmission in secure manner for an UE, when it’s connected to the network via another UE.
5.X.5 Potential Operational Requirements
The UE of wearable device, which can be connected to the 3GPP network directly and via another UE, should have a subscription and aassociated to its own subscriber’s identity (e.g. IMSI) with mobile operator.
Note: The number of IMSIs may be exhausted considering the huge number of subscriptions in the future.
***************************** END CHANGE *************************
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