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Abstract — Wireless power transfer (WP
promising technology of the near future with 
electric energy from one device to another i
Currently, many researchers and organiza
wireless power transfer technologies itself
device to device(s) interaction. However
infrastructure with interaction of various
services is needed to deploy the wirele
technology. Therefore, it is necessary to dev
service framework in order realize various t
services such as electric car charging system
and outdoor charging system for wearable/m
paper describes some of the use cases that sh
and define a service framework consisting of
providing service control and charging poli
application and services. 
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I. INTRODUCTION 

Wireless power transfer (WPT) is a te
transfer electric energy from a power sourc
wireless manner. This research was start
century [1]. WPT technologies have many
that can be adopted in various parts of tod
technologies are applied to mobile phones, s
cars, moving robots, healthcare equipment
wearable devices. WPT is defined as a 
useful electricity from one place to anothe
for electrical conducting media. Usually, th
a phenomenon known as electromagnetic 
realized by two core technologies, i.e., indu
resonant coupling. Inductive coupling can
wireless energy in very short range, app
centimetres. On the other hand, resonant co
can transmit energy up to 2 meters. 

Currently, many researchers and organiz
wireless power transfer technologies itself
device to device(s) interaction. Howeve
infrastructure with interaction of various
services is needed to deploy the wirele
technology. Therefore, it is necessary to dev
service framework in order realize wireles
of various types of commercial service
charging system on public high-way and
service of wearable/mobile things at pu
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II. RELATED STANDAR
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started in 2009. The MFAN consists of 4 parts, which are Part 
1: Air Interface, Part 2: In-band Control Protocol for Wireless 
Power Transfer, Part 3: Relay Protocol for Extended Range, 
and Part 4: Security Protocol for Authorization. The Part 2, In-
band Control Protocol for Wireless Power Transfer, defines 
basic protocol between coordinator (power source) and node 
(powered device) for wireless power transfer. The coordinator 
and node exchange information regarding charging control. 

B. IEC TC 100 TA 15 
IEC TC100 develops International Standards in the areas of 

audio, video and multimedia systems and equipment. Recently, 
TC 100 focuses on emerging technologies − such as the smart 
home and smart phone − and their systems aspect [4]. The 
TC100/TA 15 was initiated in 2011 and standardizes 
technologies related to WPT for multimedia systems and 
equipment, and interoperability between the WPT transmitting 
and the WPT receiving functions. TC100/TA 15 has finished a 
technical report document which surveys current development 
and standards activities on wireless power transmission and 
provides a view for possible new work item proposals. It is 
working on two draft standards which are PT 62827 
“Management Protocol of Wireless Power Transfer for Multi-
devices” and PT 62857 “Wireless Power Transfer - multiple 
sources control management”. PT 62827 defines protocol 
between a single WPT transmitting function and multiple 
WPT receiving functions. PT 62857 defines standards for 
wireless transfer from multiple WPT transmitting functions. 

C. WPC (Wireless Power Consortium) 
Wireless Power Consortium (WPC) is an industry standard 

group that develops Qi global standards for wirelessly 
charging electronic products [5]. The Qi standard guarantees 
that any device carrying the Qi logo will work with any 
charging surface that carries the Qi logo, regardless of 
manufacturer or brand. WPC focus on tightly-coupled 
inductive coupling solutions across a range of power levels [6]. 
WPC has developed “low power” Qi specification in which 
the Qi transmitter delivers up to 5 Watt power to Qi devices. 
This is adequate for small devices such as smart phone, 
mobile phone, remote control, headset, digital camera, 
camcorder, etc. The communication in the Qi devices is 
unidirectional from power receiver to power transmitter to 
exchange information for the two devices to work together. 
WPC is working to extend the Qi specification to support 
medium power which will be able to deliver up to 120 watts. 

D. A4WP 9 Alliance for Wireless Power) 
The Alliance for Wireless Power (A4WP) is also an 

international industry standard group that focus on non-
radiative, near-field range magnetic resonant wireless power 
transfer [7]. It provides spatial freedom for charging of 
electrical devices in cars, on table tops and for multiple 
devices simultaneously. A4WP mission includes development 
of industry specifications, management of an A4WP 
Certification program, including consumer-recognizable 
certification logo and the coordination with national and 
international Regulatory agencies regarding WPT policy and 

compliance [8]. A4WP have developed V1.1 standard to 
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. 

III. SERVICE USE CASES OF WPT 

A. WPT Service @ Home/Office  
WPT can be used effectively in home or office. There are 

many appliances and devices in almost every room in the 
house such as living room, bedroom, kitchen, bathroom, etc. 
Figure 1 only shows some of the small and midsize appliances 
that can benefit from wireless electric cord. Although not 
illustrated in figure 2, large-size appliances can also benefit 
from WPT, if the WPT can support control and management 
of WPT devices.  

  
Figure 2.  WPT use case for devices at home 

There are many benefits from the cordless devices at home. 
WPC has listed some of the cordless kitchen appliances, 
although the benefit also pertains to other different appliances 
and devices at home or office. The listed benefits are as 
follows. 

 Convenient & Clean: appliances can be completely 
sealed and waterproof; this enables the appliances to be 
safe from water.  

 Easily move appliances: it enables flexibility in placing 
the appliances. It is possible to enjoy warm and cold 
food in the balcony or front porch without any long 
electric extension cords extended from the electric outlet. 

 Space efficient: It is possible to store away non-
frequently unused appliances. 

 Safe and robust: no more electric shock hazard, even if 
the work surface is wet and full of water. 

 Smart: it is possible to control the power source for 
automated cooking. 

The WPT devices at home or office may not have critical 
authentication and accounting issues compared to devices in 
public space. However, in order to provide smart WPT service, 
there is an issue of management and control of WPT devices. 
It is possible to define a unified method of managing and 
controlling WPT devices.  

Although it is not an issue for current stage of WPT 
technical development, the use of wireless electricity by 
unauthorized devices should also be considered in the future. 
Many homes in the metropolitan area tend to be close together, 
which can be face with issue of wireless electricity leakage.  

B. WPT Service @ Public Space 
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include smart phone, radio, camera, not
people need to carry various medical or 
wherever they go. People tend rely on t
electronic devices and tries to make sure th
fully charged before leaving home or offic
recharge the battery in the public space, b
inconveniences to endure. Some of the 
finding an adequate place for recharge, wait
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Figure 3.  WPT use case for devices at pu
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 User can pay certain amount of fee to
the WPT-based charging service from
provider in the public space. The WP
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 WPT charging service can be use
advertisement reward, where a comp
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 People with health problem may nee
health devices with battery. It is poss
device to send the measured figure to 
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It is possible to associate various type
WPT in the public space. 
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provider enables 3rd party application servic
provides electricity to reseller/distributer. A
interconnected via wireless/wired network. 

The following figure 6 shows how WPT 
can be provided by electric provider and
service provider.  

 

Figure 6.  WPT charging service flow 

Phase I is to discover nearby charging sta
A user who has a mobile device with a lack
starts wireless power charging by activating
to discover nearby WPT charger. User’s d
charger (WPT charging station) through a 
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