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1 Introduction
This contribution discusses the charging requirement for wearable device, when the wearable device connects with the network via a UE. Note that the use cases of wearable devices are defined in SMARTER TR 22.891 [1].
In particular it is clarified that the use case of smart wearable devices is described in NGMN White Paper [2].
This paper details this use case and proposes associated potential requirements for 3GPP.
2 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.
Discussion of charging requirement for wearable devices:

In the SA1#71 meeting, one contribution S1-152706 has been agreed about wearable device connecting with the network. The contribution proposed a kind of wearable device, e.g., smart watch, smart glasses, smart earphone and so on, which can support two types of connecting with network. When the wearable device isn’t nearby a smart phone, the wearable device can connect with network directly. When the wearable device is nearby a smart phone, the wearable device can connect with network via the smart phone to improve the transmission performance and save the power consumption. Note that in contribution S1-152706, there is one requirement “The UE of wearable device, which can be connected to the 3GPP network directly and via another UE, should have a subscription associated to its own subscriber’s identity (e.g. IMSI) with mobile operator”.
For the charging issue, when the wearable device communicates with network directly, the 3GPP system will be able to collect charging data for the wearable device. When the wearable device communicates with network via a UE, e.g., smart phone, the wearable device transmits/receives data to/from network though the smart phone. Therefore, the 3GPP system will be able to collect charging data for the wearable device. However, when the wearable device communicates with network via a smart phone, the network will be able to support real time service and guarantee the end-to-end Qos for the wearable device. The charging issue of smart phone/wearable devices by the 3GPP system is discussed in this paper. There are 5 scenarios in the below for the wearable device communication with network via a UE, e.g., smart phone. 
1. The wearable device and the smart phone belong to the same subscriber. The wearable device and the smart phone have subscriptions associated with each other in the same PLMN. The 3GPP system can collect charging data for both of the wearable device and the smart phone together.
2. The wearable device and the smart phone belong to the same subscriber. The wearable device and the smart phone have different subscriptions, which belong to the same PLMN. 
2.1 The 3GPP system can collect charging data of the wearable device and the smart phone both for the smart phone’s subscription.
2.2 The 3GPP system can collect charging data of the wearable device for the wearable device’s subscription and collect charging data of the smart phone for the smart phone’s subscription independently.
3. The wearable device and the smart phone belong to the same subscriber. The wearable device and the smart phone have different subscriptions, which belong to the different PLMNs. The 3GPP system can collect charging data of the wearable device for the wearable device’s subscription and collect charging data of the smart phone for the smart phone’s subscription independently.
4. The wearable device and the smart phone belong to different subscribers. The wearable device and the smart phone have different subscriptions, which belong to the same PLMN or different PLMNs. The 3GPP system can collect charging data of the wearable device for the wearable device’s subscription and collect charging data of the smart phone for the smart phone’s subscription independently.
5. The wearable device and the smart phone belong to different subscribers. The wearable device and the smart phone have different subscriptions, which belong to the same PLMN. The 3GPP system can collect charging data of the wearable device and the smart phone both for the smart phone’s subscription. This scenario could not be acceptable to the customer of MNO to charge for another person’s smart phone, when a subscriber’s wearable device connecting with network via another person’s smart phone.
3 Proposal
This document introduces the charging requirement for wearable devices and associated potential requirements are proposed for addition in SA1 TR for SMARTER.
***************************** FIRST CHANGE *************************

X  SMARTER Use Case for Wearable Device Charging
X.1 Description
This use case describes the scenarios for the wearable device charging issue. The wearable device should have a subscription associated to its own subscriber’s identity (e.g. IMSI). When the wearable device communicates with network directly, the 3GPP system will be able to collect charging data for the wearable device. When the wearable device communicates with network via a smart phone, there are several scenarios for the wearable device charging issue.
X.2 Pre-Conditions
John has a smart watch and a smart phone. Tom has a smart phone. John and Tom are friends. Each device has a subscription associated to its own subscriber’s identity (e.g. IMSI). Each device can independently communicate with network and the smart watch can connect with the network via a smart phone. Compared to the smart phone, the smart watch has smaller shape, lower power capacity and lower BB&RF capability.
X.3 Service Flows
For the direct link scenario, John makes a call using his smart watch. The smart watch directly connects the network of PLMN A. The 3GPP system of PLMN A will collect charging data for John’s smart watch.
For the indirect link scenario, there are 4 scenarios for the wearable device charging issue.
1. John’s smart watch and John’s smart phone have subscriptions associated with each other in the same PLMN A.  John makes a call using his smart watch. John’s smart watch connects to the network through his smart phone, which is managed and controlled by network of PLMN A. The 3GPP system of PLMN A will collect charging data for both of his wearable device and his smart phone together.
2. John’s smart watch and John’s smart phone have different subscriptions, which belong to the same PLMN A. John makes a call using his smart watch. John’s smart watch connects to the network through his smart phone, which is managed and controlled by network of PLMN A. 
2.1 The 3GPP system of PLMN A will collect charging data of his smart watch and the smart phone both for his smart phone’s subscription.
2.2 The 3GPP system of PLMN A will collect charging data of his smart watch for his smart watch’s subscription.
3. John’s smart watch and John’s smart phone have different subscriptions, which belong to the different PLMNs. John’s smart watch belongs to the PLMN A and John’s smart phone belongs to the PLMN B. John makes a call using his smart watch. John’s smart watch connects to the network through his smart phone, which is managed and controlled by network of PLMN B. The 3GPP system of PLMN B will collect charging data of his smart watch for his smart watch’s subscription. This charging case for the smart watch is in the roaming case.
4. John’s smart watch and Tom’s smart phone have different subscriptions. 
4.1 John’s smart watch and Tom’s smart phone belong to the same PLMN A. John makes a call using his smart watch. John’s smart watch connects to the network through Tom’s smart phone, which is managed and controlled by network of PLMN A, when Tom permits his smart phone to relay the traffic data of John’s smart watch to the network. The 3GPP system of PLMN A will collect charging data of John’s smart watch for his smart watch’s subscription.
4.2 John’s smart watch and Tom’s smart phone belong to the different PLMNs. John’s smart watch belongs to the PLMN A and John’s smart phone belongs to the PLMN B. John makes a call using his smart watch. John’s smart watch connects to the network through Tom’s smart phone, which is managed and controlled by network of PLMN B, when Tom permits his smart phone to relay the traffic data of John’s smart watch to the network. The 3GPP system of PLMN B will collect charging data of John’s smart watch for his smart watch’s subscription. This charging case for the smart watch is in the roaming case.
X.4 Potential Service Requirements
This section describes the requirements for collecting charging data for an UE (e.g wearable device). The requirements also apply in the roaming case. 

The 3GPP system shall support online and offline charging for an UE (e.g wearable device), whether it’s connected to the network directly or via another UE (e.g., smart phone).
The 3GPP system shall be able to separate the charging data of a first UE (e.g., wearable device) from the charging data of a second UE (e.g, smart phone), when the first UE (e.g., wearable device) is connected to the network via the second UE (e.g, smart phone).
X.5 Potential Operational Requirements
***************************** END CHANGE *************************
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