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Abstract — Wireless Power Transfer (WPT) is a technology of
transferring electricity from the electric power source to other
devices without the need of wired intermediate media such as
cable and plugs. There are many standards developed to provide
wireless power charging. With these technologies, it would be
very effective if the public can provide wireless charging service
to the mobile devices which can ease the burden in carrying extra
batteries and electric adaptors. For this, public needs to provide
service framework which consists of charging service control and
management, reliable authentication/authorization, fare-
charging policy, etc. This paper proposes service framework and
service flow to be considered for proving wireless power transfer
in the public space.
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I. INTRODUCTION

Wireless Power Transfer (WPT) is a technology of
transferring electricity from the electric power source to other
devices without the need of wired intermediate media such as
cable, plug, etc. WPT technologies can be applied to any
electric device such as mobile phones, tablet computer,
laptops, headsets, electric cars, robots, drones, healthcare
equipment, etc. WPT has shown much potential on providing
electric powers to various types of wearable devices and
movable equipment.

WPT can be realized by two core technologies, i.e.,
inductive coupling and resonant coupling. Inductive coupling
can transfer electrical wireless energy in very short range,
approximately a few centimetres. On the other hand, resonant
coupling technology can transmit energy up to 2 meters.

The greatest effect of the WPT is the use of electricity in
the public space.

When traveling outdoors, people carry many devices such
as mobile phone, laptop, headsets, healthcare equipment, etc.
There are limited places in which people can get electric
charging service, and people often carry extra battery and/or
electric adaptors along with the devices. It would be very
effective if the public can provide wireless charging service to
the mobile, wearable devices. In order to realize this service
scenario, public needs to provide service control and
management, reliable authentication/authorization, fare-
charging policy, etc. Thus, a standardized infrastructure with
interaction of various applications and services can enhance
the possibilities of better service effectiveness.

This paper proposes service framework to be considered for
proving wireless electric charging service in the public space.

ISBN 978-89-968650-4-9

252

Section II looks at various standardized architecture in WPT-
related issues. Section III describes some functionalities that
should be consider for providing public wireless electricity
service and description of the proposed service framework for
WPT. Section IV describes service flows for proving wireless
power in the public area. The paper ends with conclusion in
Section V.

II. WPT ARCHITECTURE IN VARIOUS STANDARDS

This chapter studies WPT architecture defined in various
standard organizations that considers various technical aspects
of WPT. Through the survey of standardization works, it is
possible to the study technical features of WPT for deriving
service framework.

A. ISO/IECJTC 1/8C 6

ISO/TEC JTC 1/SC 6 standardized technologies on physical
and data link layers including Magnetic Field Area Network
(MFAN), i.e. ISO/IEC 15149[1]. The MFAN is an in-band
wireless network system that enables wireless communication
and wireless power transfer within a single frequency band.
ISO/IEC 15149-2 defines MPAN (magnetic power network)
control protocol between node (powered device, MPAN-N)
and coordinator (power source, MPAN-C) for data
transmission, signalling control, and wireless power transfer in
the MFAN environment with in a single frequency band.
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Figure 1. Protocol in the MFAN environment

ISO/IEC 15149-2 defines protocol to exchange charging
status and commands to multiple devices. It is possible to get
methods on acquiring charging status information and
controlling charging method through this standard.

B. IECTC100TA 15

The TC100/TA 15 standardizes multimedia systems and
equipment, and interoperability between the WPT systems

July 1-3, 2015 ICACT2015



transmitting and receiving wireless electric power focusing on
protocol between multiple power source (Wireless Power
Management System — Source, WPMS-S) and multiple power
receivers (Wireless Power Management System — Device,
WPMS-D), i.e., IEC 62827-series.

Transmitting Data
power control communication

DC-AC Power

converter Amp Matching

WPMS-S

Data
communication

—I Matching |

Figure 2. Components of WPMS-S and WPMS-D [2]
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IEC 62827-2 defines WPMS structure as in Figure 3.
WPMS-S controls WPMS-Ds for efficient wireless power
transfer regardless of MAC and PHY types.

WPMS-S
(Wireless Charger)

WPMS-D
(Power Receiver)

Tunneling

The main function of Qi system consists of power
conversion (pick-up) unit and communications and control
unit. The control and communications unit regulates the
transferred power to the level that the power receiver requests.
Base station (power transmitting unit) can have multiple
power transmitters to allow charging of multiple devices.
WPC is working to extend the Qi specification to support
medium power which will be able to deliver up to 120 watts.
WPC has demonstrated high power specification that can
deliver up to 1KW, which can be used for powering most
kitchen utensils.
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Figure 3. WPMS structure [3]

IEC 62827-2 utilizes the characteristics of electromagnetic
coupling to deliver power in distance. IEC 62827-2 protocol
makes adjustment from various frequency bands to maximize
the power transfer efficiency through monitoring and
communication. WPMS-S makes out-band communication
through WI-FI, Bluetooth, Zigbee, etc. For in-band
communication, it uses MFAN, NFC, RFID, etc. IEC 62827-2
also defines charging relay function which is defined as
WPMS-R (Wireless Power Management System — Relay) to
receive electricity from the WPMS-S and relay it to the
WPMS-D.

Though these standards, it is possible to place multiple
devices anywhere near the power charger which would
automatically adjust to the power transfer frequency for
efficiency.

C. WPC (Wireless Power Consortium)

Wireless Power Consortium (WPC) standardize and
licenses Qi, the global interoperable standard for wireless
charging through inductive electrical power transfer over
distances of up to 4 cm. WPC focus on tightly-coupled
inductive coupling solutions across a range of power levels.
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Figure 4. Qi basic system overview [4][5]

Although the WPC lacks flexibility in placing the mobile
device, power efficiency is high and it can provide electricity
not only to small devices but also for mid-size devices such as
kitchen utensils. WPC is most likely to be widely used in the
near future.

D. A4WP (Alliance for Wireless Power)

The Alliance for Wireless Power (A4WP) standardizes
non-radiative, near-field range magnetic resonant wireless
power transfer. It provides spatial freedom for charging of
electrical devices in cars, on table tops and for multiple
devices simultaneously. A4WP standardized transfer power
between power receiving unit and power transmitting unit
through non-radiating magnetic resonance at 6.78MHz.
A4WP use Bluetooth Low Energy (BLE) at 2.4GHz for
exchanging control message between the two modules. A
single power transmitting unit can server multiple independent
power receiving unit.
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Figure 5. A4WP Wireless Power Transfer System [6][7]
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A4WP standard provides high flexibility in placing the
mobile device, i.e. up to 2 meters. This method will need
strong authentication solution to avoid power misuse and
abuse.

III. SERVICE FRAMEWORK FOR WPT

A. Functionalities to be considered

When going out to the public space, people carrying
various types of electronic devices, such as smart phone,
camera, notebook, headsets, medical equipment, etc. With the
high-speed wireless LAN technology, people use network
devices such as notebooks, smart phone, anywhere in the
public. People do not have to carry a LAN cable and search
for LAN socket to get network access.

This would be same for power service with WPT. If the
public can provide WPT, people do not have to worry about
running out of batteries and carrying power adaptors. WPT
can be installed wherever the power source is available such
as bus/train stops, street lights, traffic lights, electric poles,
within vehicles, etc. Even commercial area such as restaurants,
coffee shops, shopping centers, offices can provide WPT
service.

Service framework for WPT should be defined in order to
make use of the WPT technologies in the public space. The
paper has examined many works of various standardization
organizations that studies on WPT-related technologies. Those
standardizations focus on the functionalities of WPT
technology itself, not on how the service can be used in the
service framework perspective. Without service framework,
misuse and abuse of electricity usage can be expected. It is
important to define service framework making use of
standardized WPT technologies as described in section II.

Some of the functionalities that needs to be considered for
service framework are user and device management, service
control, authentication, authorization, fare-charging policy,
auditing, etc.

B. Proposed service framework

This paper proposes service framework for WPT. It is
based on the WPMS structure defined in IEC 62827-2. IEC
62827-2 has defined “MGMT”, which is the position of the
WPT service management. WPT service management
manages the overall service for WPT and provides
management function to the WPT transmitting module and
WPT receiving module. The WPC and A4WP are focus on
charging functionality of the physical layer charging and
functional control in the second layer. WPT service
framework should not assume the use of particular physical
layer technologies, it should be able to make use of the
functional features provided in those technologies.

The WPT service management of the WPT transmitting
module consists of functions for power supply, electric power
management, WPT auditing, WPT usage measurement, WPT
accounting, user/device authorization, and WPT service
security. The power supply is the source of the electric power
for WPT, which is controlled and managed by the electric
power management. Electric power management interacts
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with the electric power management of the WPT device in
order to provide power service as requested by the WPT
device. WPT auditing is needed to examine the electricity
flow to prevent overcurrent and/or power leakage. WPT
usage measurement and WPT accounting is needed to
measure and record the WPT power used by the WPT
receiving module. User/device authorization module
authorizes the user/device requesting WPT service. Before
providing electricity, WPT transmitting module will need to
check if the receiving module has the rights to get electric
power. This prevents unauthorized device from accessing
electricity from the WPT service provider. The WPT service
security is needed to protect services and information that are
exchanged among WPT transmitting module, WPT receiving
module, and WPT service management. WPT service
management can be integrated within the WPT transmitting
module or can be separate system that manage and control
service infrastructure of many WPT transmitting modules.
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Figure 6. Proposed WPT service framework

The WPT service management of the WPT receiving
module consists of functions for user/device authentication,
WPT usage measurement, and WPT service security. The
receiving device will need to authenticate its device/user to
use the WPT service and measures service usage. WPT
service security is needed to secure the service usage by the
device and information exchanged among various modules.
Electric power management perform power negotiation to
ensure that the device gets the power as accordingly to the
WPT user’s intension.

The communication channel is used to exchange related
charging related data and information for WPT service
between WPT power charger and WPT device. It can be any
communication channel such as WI-FI, Bluetooth, Zigbee, etc.

The H/W controller is the service control for WPT physical
layer which are WPT transmitting/receiving modules. Its
functionalities are defined in various organizations such as
A4WP, WPC, TC 100, ISO/IEC JTC 1/SC 6. It controls the
start, stop, and power flow of the electric currents.

The conformance testing can be used for WPT-certification.
The WPT transmitting module and WPT receiving module
along with its WPT service management needs to comply with
the conformance testing. The WPT devices and charger along
with its WPT service managements needs will need to pass the
conformance testing for interoperation between devices and
chargers from different vendors.
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IV. WPT SERVICE FLOW IN PUBLIC AREA

High-level service flows for WPT service are shown in
Figure 7. The operation of the proposed WPT service
framework can be perceived through high-level service flow.

The high-level service flow consists four phases: 1) a phase
of discovering WPT transmitting module, 2) a phase of
requesting wireless charging service, 3) a phase of negotiating
charging method, and 4) a phase of electric charging.

Though the request from the user, device with WPT
receiving module search for available charging station with
WPT transmitting module by broadcasting charger discovery
request message. The charger discovery request message can
have various information regarding charging such as
identification, charging rate, charging amount required, etc.
The device can set policy such as desired price/fee for
charging. The message exchanged between WPT transmission
module and WPT receiving modules are made through
communication channel of the WPT service framework. The
information exchanged should be secured by WPT service
security function.

Electric Charging
Service Provider

Charger Electric

Device (Charging Station) Provider

User

W ire less Charg ing|Station D iscovery

W ireless Charg ing Request

Chargling M ethod N egotiation

Electric Charg ing

Figure 7. WPT basic service flow

The charger which is able to provide the requested charging
request can reply to the device with charger discovery reply
message. The charger will need to check if it can provide
service with the information and policy requested by the
device.

The device can report to the user of the results of the reply.
With the reception of reply, user initiates charging service
after a series of user/device authentication procedure. When
the user and device authentication is successful, the charger
accepts the charging request by sending charging accept
message containing charging information. Finally device
confirms user’s charging request by sending charge confirm.

After this process, charging method negotiation procedure
follows. This procedure can involve billing and payment
method which is part of WPT accounting function. For small
device billing/payment method may not be needed, it can be
part of a free service provided by the public. However, there
should be a limit to free electricity that can be provided. This
procedure also involves authorization by the WPT
transmitting service provider. For example, customer who
made purchase to products in the store is eligible to get free
electricity for designed amount.

After this process, WPT electric charging follows. During
charging, the device periodically reports its charging status to
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charging station to notify how much it has charged. WPT
usage measurement and electric power management function
is involved in this process. When a user notices that the device
is fully charged, he may terminate WPT charging application.
The WPT auditing is involved to make sure the WPT service
is provided in safe and secure manner.

V. CONCLUSION

This paper proposes service framework to be considered for
proving wireless power transfer in the public space. This
paper has observed various standardized architecture in WPT-
related issues and proposed service framework for WPT based
on the standard architecture. This paper has also provided
service flow for proving wireless power in the public area.

This paper has looked only basic service flow, however,
more service flows should be observed to actually design
concrete service framework.
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