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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard i zation  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati onal  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC 62827-2  has  been  prepared  by techn ical  area  1 5:  Wireless  power 
transfer,  of I EC  techn ical  committee  1 00:  Aud io,  vi deo  and  mu l timed ia  systems  and  
equ ipment.  

The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

FDIS  Report  on  voti ng  

1 00/2900/FDIS  1 00/2939/RVD  

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/I EC D irectives,  Part 2 .  
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The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The  'colour inside'  logo  on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore  prin t  th is  document using  a  
colour printer.  
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INTRODUCTION  

The I EC  62827  (Wireless  Power Transfer – Management)  series  provides  the  management 
protocol  for a  wi reless  power transfer system  i n  wh ich  power sources  can  del i ver power to  
receivers  at a  d istance.  The  I EC  62827  series  consists  of the  fol lowing  parts:  

•  Part  1 :  Common  componen ts  

•  Part  2 :  Mu l ti ple  device  control  management  

•  Part  3 :  Mu l ti p le  source  con trol  management  

Part  1  of I EC 62827  defines  the  defin i tion  and  functional i ty for wi re less  power transfer 
systems.  

Part  2  of I EC 62827  speci fies  the  management protocol  of wi reless  power transfer for mu l ti p le  
devices.  

Part  3  of I EC 62827  speci fies  the  management protocol  of wireless  power transfer for mu l ti p le  
sources.  
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WIRELESS POWER TRANSFER – MANAGEMENT –  
 

Part 2:  Mul tiple  device control  management 
 
 
 

1  Scope 

This  part of I EC  62827  defines  a  wi reless  power management protocol  for wi reless  power 
transfer to  mu l tip le  devices  in  a  wireless  power management system .  Various  functions  of 
wireless  power management systems are  j usti fi ed .  The  wi re less  power management frames  
and  messages  that work between  the  management b lock of a  power source  and  the  
management b lock or the  coupler block of a  device,  or the  coupler b lock of a  power source,  
are  defined  as  wel l  to  execu te  various  functions.  Also,  the  procedures  for each  functional i ty 
are  described  based  on  i ts  frames  and  messages.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 62827-1 ,  Wireless power transfer – Management – Part 1 :  Common components  

3 Terms,  defin i tions  and  abbreviated  terms  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  in  I EC 62827-1  and  the  
fol l owing  appl y.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

3. 1  Defin i tions  

3. 1 . 1   
COM  ID  
ID  wh ich  i s  a l l ocated  to  power a  receiver wi th in  the  wi reless  data  commun ication  zone  of the  
wireless  power source  

3. 1 .2   
wireless  data  communication  zone  
area  where  a  wireless  power source  can  transfer data  to  wi reless  power receivers  wi thou t 
phys ica l  contact  

3. 1 .3   
wireless  power management frame  
format of the  data  wh ich  i s  exchanged  between  a  wireless  power source  and  a  wi reless  power 
receiver 

http://www.iso.org/obp
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3. 1 .4   
wireless  power management message  
data  wh ich  i s  exchanged  between  a  wi re less  power source  and  a  wi reless  power receiver 

3. 1 .5   
wireless  power management protocol  
set of ru les  wh ich  determines  how a  wi re less  power source  commun icates  wi th  wi reless  power 
receivers  i n  the  wi re less  power management system  

3. 1 .6   
wireless  power management system  
management system  that i s  capable  of transferring  electric  power from  ei ther one  or mu l ti p le  
wireless  power source(s)  to  e i ther one  or mu l ti p le  wi reless  power device(s)  wi th  wi re less  
communication  

Note  1  to  en try:  I n  the  event  that  areas  or reg ions,  where  both  data  and  power can  be  transferred ,  are  
emphasized ,  the  term  “Wi reless  Power Transfer N etwork”  may be  used .  

3. 1 .7   
wireless  power management  system  

<device>  wi reless  power receiver that can  receive  e lectric power from  wireless  power sources  

3. 1 .8   
wireless  power management  system  
<repeater>  wi reless  power re lay transm itter that can  transfer e lectric power from  one  or 
mu l tip le  wi reless  power source(s)  to  one  or mu l ti ple  wi reless  power rece iver(s)  

3. 1 .9   
wireless  power management system  
<source>  wireless  power source  that can  transfer e lectric  power to  a  number of wi reless  
power receivers  or re lay transm i tters  

3. 1 . 1 0   
wireless  power receiver 

device  that receives  e lectric power wireless l y 

3. 1 . 1 1   
wireless  power source  

transm i tter that  del i vers  e lectric power to  power receiver 

3. 1 . 1 2   
wireless  power transfer 

transfer of e l ectric power wi thou t the  phys ical  con tact  of e lectrodes  

3. 1 . 1 3   
wireless  power transfer system  
system  that wi re less l y transfers  electric power from  a  wire less  power source  to  a  wi re less  
power receiver 

3. 1 . 1 4   
wireless  power transfer zone  
area  where  a  wi reless  power source  can  transfer e lectric  power to  wi re less  power receivers  
wi thout physical  con tact  

3. 1 . 1 5   
WPT ID  
ID  wh ich  is  a l l ocated  to  the  device  wi th in  the  wi reless  power transfer zone  of wireless  power 
source  
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3.2  Abbreviated  terms  

For the  purposes  of th is  document,  the  fol l owing  abbreviated  terms  appl y:  

ABNR abnormal  

API  appl ication  programming  i n terface  

APP  appl ication  

DMTC device  management to  coupler 

DST destination  

ELGB  e l i g ibi l i ty 

MAC med ium  access  con trol  

MFAN  magnetic fie l d  area  network 

MGMT management 

MTM  MGMT to  MGMT 

NFC  near fi eld  communication  

PHY physical  

RFID  rad io  frequency i denti fication  

RSSI  received  s i gnal  s trength  i nd icator 

RX receiving  

RxPower received  power 

SCHDL schedu l i ng  

SMTA source  management to  appl ication  

SRC source  

UCID  un ique  coupler I D  

WDCZ wire less  data  commun ication  zone  

WPMS wireless  power management system  

WPMS–D  wireless  power management system  – device  

WPMS ID  wi re less  power management system  identi fication  

WPMS–R wire less  power management system  – repeater 

WPMS–S  wire less  power management system  – source  

WPT wireless  power transfer 

WPTS wireless  power transfer system  

WPTZ wireless  power transfer zone  

4 Overview 

WPMS,  wh ich  is  defined  i n  I EC  62827-1 ,  i s  a  management protocol  system  for wi re less  power 
transfer to  a  number of WPMS–Ds.  WPT is  a  technology that  replaces  the  conventional  wi red  
charg ing  method  wi th  wi re less  charg ing .  I t  u ti l i zes  the  characteristics  of magnetic fie l ds  and  
e lectric fie lds  to  de l i ver power wirelessl y.  I n  the  market,  there  are  a  l arge  number of wire less  
charg ing  devices,  designed  under various  ki nds  of protocols ,  wh ich  are  not i n teroperable.  The  
i nconven ience  i t  causes  to  users  cou ld  cost an  unnecessary l arge  sum  of money,  and  
uneconom ical  expend i ture.  WPMS a ims  to  provide  consumers  of wi reless  charg ing  devices  an  
option  to  be  able  to  fu l l y u ti l i ze  a  system  that i s  compatib le  wi th  a  number of existing  
technolog ies.  Also,  to  break away from  conven tional  1 : 1  wire less  charg ing  (1 : 1  WPT),  WPMS 
wi l l  be  manag ing  power transfer to  mu l tip le  WPMS–Ds at a  time (1 :N WPT),  using  various  

WPT modes.  
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Figure  1  – Usage  examples  of WPMS services  

•  The  WPMS technology can  be  appl ied  to  the  fo l l owing  industry fi e l ds,  and  others  that 
requ i re  a  constant power suppl y.  WPMS  services  can  be  provided  as  shown  i n  F igure  
1 .Mobi le  term inals :  charg ing  services  can  be  provided  wi th in  mobi le  term inals  anytime  and  
anywhere.  

•  Home appl iances:  to  make en tang led  cable  mess  neat and  conven ient,  the  use  of WPMS 
technology can  offer the  benefi ts  of m in imal  wiri ng  and  freedom  of furn i ture  arrangement.  

I n  order to  provide  effecti ve  WPT to  mu l tip le  WPMS–Ds,  a  proper management protocol  sha l l  
be  thorough l y structured  as  shown  i n  F igure  2 .  Th is  protocol  enables  WPMS–S  or WPMS–R 
to  con trol  WPMS–Ds  for efficient WPT process,  regard less  of MAC and  PHY types.  Under the  
structu re  of WPMS,  i t  wi l l  be  ab le  to  i ncorporate  both  ou t-band  WPT systems,  wh ich  use  Wi -Fi ,  
B luetooth ,  Z igBee,  NFC,  RFID  etc. ,  and  i n -band  WPT systems,  wh ich  use  MFAN  etc.  The  
WPMS can  exchange the  messages  between  such  b locks  as  APP block,  MGMT block and  
coupler b lock.  See  Annex A for add i ti onal  i n formation .  I t  shal l  have  the  system  structure  
shown  i n  F igure  2 .  

IEC  
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Figure 2  – WPMS structure  

I n  order to  efficien tl y provide  WPT services  to  mu l ti p le  WPMS–Ds,  a  proper s ignal l i ng  system  
is  requ i red ;  i t  sha l l  be  i ncorporated  for the  exchange of WPT data  and  con trol  s ignals .  For the  
compatib i l i ty of the  WPT,  users  may select various  frequency bands  for the  WPT as  wel l .  

With in  the  WPMS's  range,  WPMS–Ss  or WPMS–Rs can  provide  WPTs wi th  several  watts  to  
several  hundred  watts .  The  closer the  d istance  between  WPMS–Ss  and  WPMS–Ds,  the  
greater the  efficiency becomes.  As  shown  i n  F igure  1 ,  provided  that enough  i n frastructu re  is  
i nsta l led ,  an  omn ipresent  charg ing  envi ronment i s  created .  

Functions  l ike  optimal  WPT mode selection  are  i ncluded  for the  best WPT efficiency.  Also,  the  
WPMS includes  emergency con trols  that provide  coun ter-measures  to  conti ngencies ,  such  as  
sudden  WPMS–D  detection  and  d isappearance.  General  WPT envi ronments  are  con trol l ed  by 
WPMS–Ss,  wh ich  manage  connection ,  separation ,  and  release  of WPMS–Ds.  I n  order to  
i ncrease  the  efficiency of WPMS,  WPTS  can  use  in  band  commun ication  wh ich  u ti l i zes  the  
frequency to  transfer data  as  wel l  as  power.  

5 Functional i ties  

5.1  General  

I n  order to  design  a  management protocol  that  can  construct  re l iable  and  efficient  WPTS for 
mu l tip le  WPMS–Ds,  i t  needs  to  i nclude  a l l  the  fundamental  functions,  yet not repeti ti ve l y.  I n  
WPMSs,  there  are  two ways  of con trol l ing  compatib i l i ty:  i nd i rect control  and  d i rect control .  
Also,  functions  are  categorized  i n to  s ix d is ti ncti ve  functions.  They are  in i ti a l i zation ,  
association ,  general  WPT management,  abnormal  WPT management,  i n ter–device  WPT 
management,  and  term ination .  

5.2  Compatibi l i ty 

5.2. 1  General  

There  are  two  ways  of con trol ,  depend ing  on  the  compatib i l i ty wi th  WPTS and  WPMS.  I f 
WPTS does  not support WPMS,  WPMS wi l l  control  i nd i rectl y;  otherwise,  i t  wi l l  con trol  d i rectl y.  
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5.2.2  Ind i rect control  

Under i nd i rect control ,  a  WPMS-S  detects  nearby a  WPMS-D  through  a  frequency scan .  Once  
detected ,  a  WPMS-S  wi l l  a t l east acknowledge  the  number and  type  of WPMS-Ds  wi th in  i ts  
range.  WPMS-S  wi l l  manage  WPMS-Ds on l y as  they are  defined  i n  each  WPTS  speci fication .  

5.2.3  Di rect  control  

I f WPMS appl ication  is  compatib le  wi th  WPTS,  d i rect con trol  can  be  used .  I n  th is  case,  the  
appl ication  can  communicate  wi th  WPTS to  receive  various  p ieces  of i n formation  from  i t.  As  a  
consequence,  a  WPMS-S can  manage  the  en ti re  WPMS more  effectively.  I n  order to  fu l l y 
u ti l i ze  d i rect control ,  there  shal l  be  appropriate  ad j ustments  to  each  WPTS speci fication .  

5.3  In i tial ization  

5.3. 1  General  

Before  a  WPMS-S  can  i n i ti ate  a  WPT service  to  mu l ti p le  WPMS–Ds,  establ ish ing  
communication  wi th  WPMS-Ds  shou ld  precede.  

5.3.2  Frequency band  scan  

To i den ti fy WPMS-Ds  wi th in  the  WPTZ,  the  WPMS-S  period ica l l y broadcasts  connection  
requests  to  match  wi th  a l l  WPMS-Ds  of d iverse  frequency bands.  The  broadcasting  i s  
processed  i n  i n -band  and  out-band  scans  i n  order to  support d i verse  types  of WPMS-Ds.  

5.3.3  In i tiation  power transfer 

When  there  is  not a  s i ng le  WPMS-D  detected  from  the  frequency band  scan ,  the  WPMS-S  
cons iders  the  possib i l i ty of a  powered  down  WPMS-D.  To  wake  up  powered  down  WPMS-Ds  
i f there  are  any,  the  WPMS-S period ical l y transfers  i n i ti ation  power i n  several  frequencies,  
when  there  is  no  WPMS-D  associated  to  the  WPMS-S.  When  there  are  WPMS-Ds  i n  the  
WPMS that i s  curren tl y receiving  the  WPT,  the  ongoing  WPT may wake  up  powered  down  
WPMS-Ds.  

5.4  Association  

5.4. 1  General  

Once WPMS-Ds  have  been  in i ti ated ,  they need  to  be  associated  by WPMS-S  to  be  properl y 
schedu led  for efficient  WPT.  

5.4.2  Commun ication  connection  

Once WPMS–Ds  are  detected  from  frequency band  scans,  the  WPMS–S sends  connection  
requests  to  WPMS–Ds.  WPMS–Ds  that  have  received  a  connection  request wi l l  repl y back to  
WPMS–S  wi th  their addresses.  The  WPMS–S wi l l  check on  the  received  device  address,  and  
reg ister the  add ress.  Accord ing l y,  the  WPMS–S  wi l l  a l locate  a  COM  ID  to  each  WPMS–D.  

5.4.3  WPT el ig ibi l i ty check 

As  a  WPMS–D  is  connected  to  the  WPMS–S  and  al l ocated  a  COM  ID,  the  WPMS–S wi l l  
request  i t’ s  the  device  status  of the  WPMS–D – frequency,  battery i n formation ,  received  
si gnal  strength ,  and  so  on .  The  WPMS–D  wi l l  return  in formation  i n  response  data.  W i th  the  
data,  the  WPMS–D  ca lcu lates  e l ig ib i l i ty wi th  various  factors,  such  as  the  d istance  to  WPMS–
Ds.  Consequentl y,  the  WPMS–S  wi l l  i n form  the  WPMS–Ds  whether they are  e l i g ib le  for WPT 
or not.  Accord ing  to  the  resu l t  of the  e l i g ib i l i ty check,  the  fi nal  cand idate  for WPT service  wi l l  
be  determ ined ,  and  receive  WPT ID.  
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5.5  General  charg ing  management 

5.5. 1  General  

When  more  than  one  au then ticated  WPMS–D is  wi th in  the  WPTZ,  the  WPMS–S i n i tiates  the  
WPT service.  D isti nctively,  there  are  four modes  for WPT in  WPMS:  s imu l taneous  WPT mode,  
sequen tia l  WPT mode,  foam ing  WPT mode,  and  compound  WPT mode.  The  user may 
configure  any of the  modes  accord ing  to  charg ing  status  of WPT.  

5.5.2  Simu ltaneous  WPT 

When  there  is  one  WPMS–D  for WPT,  or i f the  user wishes  to  transfer power wi th  mu l ti p le  
WPMS–Ds,  s imu l taneous  WPT mode  wi l l  be  selected .  I n  th is  mode,  WPMS–S  broadcasts  
wi reless  power to  a l l  WPMS–Ds  wi th in  the  WPTZ at the  same time.  For fi ne  tun ing ,  test  power 
is  transferred  to  WPMS–Ds before  proper WPT.  The  efficiency is  ca lcu lated  after receiving  
reception  power l evel  from  WPMS–Ds.  Accord ing l y,  the  WPMS–S ca lcu lates  optimal  
impedance  match ing ,  and  WPT is  performed  to  a l l  WPMS–Ds  wi th in  the  WPTZ.  The  process  
con tinues  un less  WPT is  term inated .  

5.5.3  Sequential  WPT 

When  there  are  mu l tip le  WPMS–Ds,  the  user may choose to  precede WPT i n  sequentia l  WPT 
mode.  I n  th is  mode,  the  WPMS–S  wi l l  d i vide  WPT period  in to  several  time s lots ,  and  a l locate  
each  time s lot to  each  WPMS–D to  maxim ize  WPT efficiency.  The  WPMS–S wi l l  i n form  the  
WPMS–Ds  of the  WPT schedu le:  when  to  turn  on  and  off the  coupler an tenna.  For each  
i nd ividual  WPT in  each  time s lot,  an  optimal  impedance match ing  i s  carried  ou t  for maximum  
efficiency.  The  sequentia l  WPT cycle  i s  term inated  when  the  WPT of the  last time s lot  i s  
completed .  

5.5.4  Foaming  WPT 

When  there  are  mu l tip le  WPMS–Ds,  the  user may choose  to  precede  WPT in  foam ing  WPT 
mode.  I n  th is  mode,  power i s  transferred  to  mu l tip le  WPMS–Ds,  bu t  i t  i s  focused  onto  
designated  WPMS–Ds  wi th  a  greater efficiency.  The  WPMS–S wi th  received  device  statuses  
calcu lates  priori ty and  transfers  power accord ing  to  the  priori ty,  e i ther by sequential  or 
s imu l taneous  WPT mode.  I t  can  be  done  by a l l ocating  various  time d i vis ions,  us ing  a  d i fferent  
number of coi ls ,  and  so  on .  A foam ing  WPT cycle  is  term inated  at  the  same poin t  as  where  
s imu l taneous  and  sequentia l  WPT modes  are  completed .  

5.5.5  Compound  WPT 

When  there  are  mu l tip le  WPMS–Ds,  the  user may choose  to  precede  WPT in  compound  WPT 
mode,  a  combination  of s imu l taneous,  sequentia l ,  and  foam ing  WPT.  I n  th is  mode,  a  WPMS–
S may undertake  WPT wi th  various  characteristics.  I t  may a l l ocate  a  group of WPMS–Ds  i n  a  
time s lot,  or g i ve  a  primary order wh i l e  i n  s imu l taneous  WPT,  at  the  user's  command.  A 
compound  WPT cycle  is  term inated  at the  same poin t  as  where  s imu l taneous  and  sequential  
WPT modes  are  completed .  

5.6  Abnormal  status  management 

5.6. 1  General  

During  WPT,  the  service  stops  immed iatel y to  resolve  any abnormal i ty wi th in  the  WPMS,  i f 
any abnormal  s i tuation  is  detected .  The  abnormal  s i tuation  i s  categorized  i n to  source  s i tuation  
detected  by the  source  and  device  s i tuation  detected  by the  device.  
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5.6.2  Source status  detection  

5.6.2 .1  General  

WPMS–S  constantl y measures  vol tage  and  curren t from  the  coupler to  take  appropriate  
coun ter actions  when  a  sudden  variation  is  detected .  When  vol tage/curren t variation  is  
detected ,  the  WPMS–S  cuts  WPT immed iate l y to  i nvesti gate  the  cause.  I t  wi l l  e i ther be  of 
WPMS–D set d is tortion  or foreign  materia l  detection .  

5.6.2 .2  Device reposition  

When  WPT is  stopped  after vol tage/curren t variation  detection ,  WPMS–S fi rstl y considers  the  
case  of WPMS–D appearance  or d isappearance:  WPMS–S wi l l  send  a  device  status  request 
to  WPMS–Ds.  I f new WPMS–Ds respond  to  the  request,  or i f existi ng  WPMS–Ds  do  not 
respond ,  the  WPMS–S  cons iders  the  abnormal  s i tuation  was  due  to  D istortion  of the  set of 
WPMS-Ds.  WPMS–S  wi l l  re-calcu late  optimal  impedance  match ing  to  start  a  new WPT.  

5.6.2 .3  Foreign  material  appearance  

When  a l l  WPMS–Ds  have  responded  to  device  status  requests  after vol tage/curren t variation  
detection ,  the  WPMS–S  wi l l  know that the  set of WPMS–Ds  has  not been  changed .  I f the  
vol tage/current variation  i s  not from  the  D istortion  of the  set of WPMS-Ds  i t  has  to  be  from  the  
foreign  materia l .  S ince  the  foreign  materia l  cou ld  be  temporary,  the  WPMS–S  wi l  i n i ti ate  
another WPT service  accord ing  to  acknowledg ing  that  there  is  fore ign  materia l .  I f the  fore ign  
materia l  i s  temporary and  removed ,  the  vol tage/curren t variation  wi l l  retu rn  to  previous  l evel ;  
i f the  foreign  materia l  i s  pers isten t  and  negativel y impacts  WPT,  WPMS–S  wi l l  i n form  the  user 
of i t.  

5.6.3  Device  status  detection  

5.6.3.1  General  

A WPMS–D  constan tl y measures  i ts  own  power level  for any abnormal  s i tuations.  When  i t  
detects  an  abrupt variation  in  d ischarge  rate  or fu l l  charge  a lert,  the  WPMS–D reports  the  
s i tuation  to  the  WPMS–S  in  order to  exi t from  WPT.  

5.6.3.2  Discharge rate  variation   

When  the  PWMS–D  starts  to  run  various  operations  and  d i scharge  rate  changes  drastica l l y,  
the  WPMS–D  in forms the  WPMS–S  of i t.  The  WPMS–S immed iatel y cu ts  the  WPT to  
recalcu late  the  proper power level  to  be  transferred .  When  the  ad j ustment i s  fi n ished ,  WPT is  
re-started  at an  appropriate  l evel .  

5.6.3.3  Fu l l  charge  

When  the  WPMS–D is  fu l l y charged  from  the  WPT,  the  WPMS–D  in forms the  WPMS–S of i t.  
The  WPMS–S wi l l  command  the  WPMS–D to  turn  off the  power coi l ,  and  recalcu late  the  
schedu le  wi thout the  fu l l y charged  WPMS–D.  The  same procedure  appl ies  afterwards .  

5.7  In ter–device  WPT management  

Certa in  WPMS–Ds are  able  to  carry ou t bas ic  functions  of WPT.  I n  that case,  i n ter-device  
WPT becomes poss ib le .  When  a  WPMS–S  does  not exist  wi th in  the  range  of the  WPMS–D,  i t  
may request a  power suppl y from  nearby WPMS-Ds  that are  us ing  the  same type  of protocol ,  
and  that  are  capable  of perform ing  WPT.  Upon  the  request,  power transferring  WPMS-D  
i n forms  i ts  user of the  request.  I f the  user approves  i t,  s imu l taneous  WPT on  1 : 1  basis  i s  
performed  un ti l  t imeout,  or the  user commands  term ination .  F i gure  3  shows  the  function  of 
i n ter-device  WPT management.  
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Figure 3  – Function  of i n ter–device WPT management 

5.8  Termination  

Upon  the  command  of the  user,  WPT wi l l  be  term inated  anytime by the  WPMS–S.  The  
WPMS–S  wi l l  cu t  off WPT.  The  WPMS–Ds  wi l l  wai t for the  requests  when  the  WPMS–S  is  
ready for the  next WPT.  

6 Protocols  

6.1  General  

For an  efficient  WPT,  re levan t i n formation  shou ld  be  wel l  commun icated  between  the  WPMS–
S and  WPMS–Ds.  The  overal l  process  i s  carried  ou t i n  d i verse  frame formats,  wh ich  con trol  
and  manage  WPMS–Ds.   Actual  communication  messages  are  sen t in  such  formats .  Un iversal  
compatib i l i ty of the  format under the  lower levels  of the  OSI  l ayer is  assumed  to  beg in  wi th .  I t  
operates  on  the  bas is  of t ime  d i vis ion ;  i f the  l ower- layer protocol  does  not support TDMA ( i f 
supporting  prim i ti ve  does  not exist) ,  there  shou ld  be  appropriate  program ing  for s im i lar tasks  
to  make i t  work at  a  l ower l ayer.  

6.2  ID  structure  

6.2. 1  Un ique  coupler ID  

UCID  cons ists  of 8  bytes.  I t  i s  a  un ique  ID  a l located  to  a  coupler.  I t  i s  s igned  by the  
manufacturer.  WPMS  uses  UCID  to  i den ti fy i nd ividual  WPMS–Ds  to  a l l ocate  device  ID .  I t  i s  
l arge  i n  s ize,  so  UCID  i s  used  on l y for a l l ocation  of device  I D ,  or when  WPMS–Ds need  to  
communicate  wi thou t device  I D  a l l ocation .  I t  cons ists  of group ID ,  I C  manufacturer’s  code  and  
seria l  number,  as  shown  i n  F igu re  4 .  

Unit:  Byte 

1  1  6  

Group  I D  I C  manufacturer's  code  I C  manufacturer's  seri a l  number 

Figure 4 – UCID  structure  
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6.2.2  Group ID  

WPMS–Ds  can  be  grouped  by appl ications.  Group  I D  is  the  i denti fi er for the  grouped  
WPMS-Ds  wi th in  a  WDCZ.  I t  i s  used  to  control  mu l tip le  devices  s imu l taneously.  A WPMS-S  
can  request a  response  from  a  speci fic device  group  in  order to  m i tigate  packet col l i s ion .  The  
value  of g roup  IDs  is  i n  Table  1 .  I ts  va lue  i s  defined  by the  user i n  order to  d istingu ish  groups.  

Table  1  – Group ID  

Group  I D  Remarks  

0x00  ~  0xEF  Val i d  g roup  I D  

OxF0  ~  0xFE  Used  for selecti ng  speci fi c  g roups  for fu tu re  use  

0xFF  Al l  g roups  

 

6.2.3  Wireless  Power management  system  ID  

WPMS ID  consists  of 1  byte.  I t  i s  a l located  by WPMS–S,  on l y;  i t  i s  used  to  d isti ngu ish  
WPMS–Ss  from  each  other when  there  are  several  WPMS–Ss  nearby.  WPMS ID  i s  a lways  
used  wi th  device  I D.  

6.2.4  Device  ID  

6.2.4. 1  General  

Device  ID  consists  of 1  byte.  I t  i s  a l l ocated  to  every connected  WPMS–D.  There  are  two types  
of device  ID :  COM  I D  for communication  and  WPT ID  for WPT shown  i n  Table  2 .  

Table  2  – ID  structure  

ID  fi eld  Type  

0XXXXXXX COM  I D  

1 XXXXXXX WPT I D  

 

6.2.4.2  COM  ID  

COM  ID  is  a l l ocated  to  the  device  upon  association  wi th  the  WPMS–S wi th in  the  WDCZ.  

6.2.4.3  WPT ID  

WPT ID  i s  a l l ocated  to  a  WPMS–D when  i t  i s  wi th in  the  WPTZ and  ready for power reception .  

6.3  Frame format  

6.3. 1  General  

For the  defin i ti on  of the  frame format be low,  i t  i s  a  frame format that  i s  used  for the  
appl ication  layer i n  the  system .  I n  add i tion ,  for a  frame format in  a  l ow l ayer such  as  the  MAC 
layer and  phys ical  l ayer,  i t  i s  fo l lowed  by i ts  speci fication .  For WPMS–Ds  to  communicate  
effectivel y,  the  fo l l owing  frame structure  shown  in  F igure  5  i s  used .  I t  i s  composed  of frame 
header and  frame body.  Data  for WPT is  transm i tted  in  such  a  format.  
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Unit:  byte  

1  1  1  1  1  1  1  N (0–255)  1  

SRC 
WPMS I D  

SRC ID  
DST WPMS  

ID  
DST I D  Frame type  

Sequence  
No.  

Payload  
l ength  

Payload  CRC 

Frame  header Frame body 

Figure  5  – Frame format 

6.3.2  Frame header 

6.3.2 .1  General  

The frame header cons ists  of i n formation  re lated  to  the  con trol  and  management of WPMS-Ds.  
I t  i ncl udes  fi el ds  for SRC WPMS ID ,  SRC I D,  DST WPMS I D,  DST ID ,  frame type,  sequence 
number,  and  payload  leng th .  The  i n formation  l ocated  i n  the  frame header contains  general  
i n formation  abou t the  frame except actual  data.  

6.3.2 .2  Source WPMS ID  

One byte  of SRC WPMS I D  i s  used  for the  WPMS address  of the  source  to  d istingu ish  from  
wh ich  system  the  frame i s  transferred .  

6.3.2 .3  Source ID  

One byte  of SRC ID  i s  used  for the  address  of WPMS–S to  d isti ngu ish  where  the  frame is  
transferred  from .  

6.3.2 .4  Destination  WPMS ID  

One byte  of DST WPMS I D  i s  used  for the  WPMS address  of destination  to  d isti ngu ish  to  
wh ich  system  the  frame i s  transferred .  

6.3.2 .5  Destination  ID  

One byte  of DST I D  is  used  for the  address  of WPMS–Ds  to  d istingu ish  where  the  frame is  
transferred  from .  I f the  va lue  of Destination  I D  i s  0x7F  or 0xFF,  i t  i nd icates  that the  frame is  
broadcast to  a l l  WPMS–Ds.  

6.3.2 .6  Frame type  

One byte  of the  frame type  fie ld  i s  used  to  d isti ngu ish  the  type  of frame;  refer to  6 . 4  for the  
detai l ed  i n formation  on  frame type.  

6.3.2 .7  Sequence  number 

One byte  of the  sequence number fi e ld  i s  a l l ocated  to  each  consecutive  code  frame  to  prevent 
frame l oss  during  message  transfer.  

6.3.2 .8  Payload  l ength  

One byte  of the  payload  l ength  fi eld  ind icates  the  l eng th  (0  to  255  bytes)  of the  payload  fi e l d  
fol l owed  by the  payload  l eng th .  

6.3.3  Frame body 

6.3.3. 1  General  

The frame body cons ists  of i n formation  related  to  the  actual  data.  I t  i ncludes  fie lds  for payload ,  
CRC.  The  actual  data  i s  l ocated  wi th in  payload ,  and  CRC checks  for any errors  i n  the  payload .  
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6.3.3.2  Payload  

The payload  fie l d  i s  variable  i n  l eng th  to  i nclude  actual  data  requ i red  for WPT;  refer to  6 . 5  for 
detai l ed  i n formation  on  payload  format.  

6.3.3.3  CRC  

The CRC fiel d  (1  byte)  i s  used  to  check whether the  frame  body has  been  received  wi thout 
error.  The  standard  generator pol ynom ia l  creating  the  frame check  sequence is  as  fo l lows:  

G(x)  =  x8  +  x5  +  x4  +  1  

6.4  Frame type  

6.4. 1  General  

There  are  two  types  of frame as  described  below from  Table  3:  data  frame,  and  
acknowledgement frame.  They are  d isti ngu ished ,  s ince  the  payload  structure  for each  frame  
type  is  d i fferen t.  Deta i l s  of payload  can  be  found  i n  6. 5.  

Table  3  – Frame type  value  

Frame Type  Value  Content  

Data  Frame  0x00  Used  to  send  request,  response,  and  noti fi cati on .  

Acknowledgement frame  0x01  Used  to  confi rm  the  recei pt  of certain  frames.  

Reserved  0x02  ~  0xFF  
 

 

6.4.2  Data  frame  

The data  frame is  used  i n  general  s i tuations.  The  en ti re  request,  response,  and  noti fication  i s  
sen t i n  data  format shown  i n  F igure  6 .  

Unit:  byte  

7  1  1  L1  L2  … . .  Ln  1  

Frame header 

Data  Code  Length  (=  ΣLn)  Data  B lock–1  Data  B lock–2  … .  Data  B lock–n  
CRC  

Data  frame  payload  

Frame body 

Figure 6  – Data  frame format  

6.4.3  Acknowledgement frame  

The  payload  of the  acknowledgement frame  shown  in  F igure  7  i n forms  the  WPMS-S  of 
reception  by send ing  on ly the  header wi th  no  frame payload  to  noti fy reception  for relevan t 
data.  I t  can  be  used  for more  cases  i n  the  fu ture.  

Unit:  byte  

1  1  1  1  1  1  1  

SRC WPMS  I D  SRC I D  DST WPMS  ID  DST I D  Frame type  Sequence  No.  CRC  

Frame  header Frame  body 

Figure  7  – Acknowledgement frame format 
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6.5  Payload  format  

6.5. 1  General  

The payload  format varies  depend ing  on  the  type  of data.  

6.5.2  Data frame 

6.5.2 .1  General  

The payload  format of the  data  frame consists  of the  data  code,  l eng th ,  and  a  number of data  
b locks  as  shown  i n  F igure  8 .  I f the  value  of Desti nation  ID  is  0xFF,  i t  i nd icates  a  frame to  be  
sen t to  a l l  WPMS–Ds.  Each  b lock includes  the  appropriate  data  i n formation .  

Unit:  byte  

1  1  L1  L2  … . .  Ln  

Data  Code   Length  (=ΣLn )  Data  B lock–1  Data  B lock–2  … .  Data  B lock–n  

Figure  8  – Payload  format of data frame  

6.5.2 .2  Data code  

The conten ts  for the  data  code  i n  the  payload  and  data  b lock of the  correspond ing  data  code  
are  as  shown  i n  Table  4 :  
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Table  4 – Data  codes  

Category Code  Code  Name  Description  

Request  0x01  Connection  Request  WPMS–D connection  request by WPMS–S 

0x02  Device  S tatus  Request  Request for a l l  WPMS–D i n formation  

0x03  WPT Request  Request for WPT to  WPMS–D 

0x04  Coi l  Control  Request  Abnormal  s i tuation  management  wi th  coi l  

0x05  Group  I D  Set–up  Request  Request set  Group  I D  to  WPMS–D  

0x06  I n ter–device  WPT Request  WPT request to  WPMS–D 

0x07~0x4f Reserved   

Response  0x51  Connection  Response  Response  for the  connection  request of WPMS–
D 

0x52  Device  S tatus  Response  Response  for the  device  status  request  

0x53  WPT Response  Response  to  WPT request  

0x54  Coi l  Control  Response  Response  for coi l  control  request  

0x55  Group  I D  Set–up  Response  Response  for Group  I D  set–up  request  

0x56  I n ter–device  WPT Response  Response  for i n ter–device  WPT request  

0x57~0x9f Reserved   

Noti fi ca-
tion  

0xa1  COM  ID  Noti fi cation  Noti fi cation  of whether wi reless  power transfer of 
WPMS–D i s  e l i g ib le  or not  

0xa2  WPT I D  Noti fi cation  WPT I D  a l l ocation ,  and  WPMS–D’s  zone  
noti fi cation  

0xa3  WPT Mode  Noti fi cation  WPT mode  noti fi cation  

0xa4  WPT Schedu l e  Noti fi cati on  Schedu l i ng  i n formation  noti fi cation  

0xa5  WPT Term ination  Noti fi cati on  Noti fi cation  of Wi reless  power transfer 
term ination  

0xa6  Fu l l  Charge  Noti fi cati on   Noti fi cation  of fu l l  charge  of WPMS–D  

0xa7  D ischarge  Rate  Variati on  Noti fi cation  Noti fi cation  of variati on  i n  d i scharge  rate  of 
WPMS–D  

0xa8~0xef Reserved   

Reserved  0xf1 ~0xff Reserved   

 

6.5.2 .3  Length  

The length  fie l d  ( 1  byte)  i nd icates  the  sum  of the  data  b lock lengths,  and  the  fi e ld  value  varies  
depend ing  on  the  request b lock length  and  the  number of b locks.  

6.6  Data block 

6.6. 1  General  

Al l  i n formation  i n  the  WPMS is  transferred  in  data  format.  The  data  i s  con tained  i n  a  data  
b lock.  They are  categorized  and  sent  as  a  request b lock,  a  response  b lock,  and  a  noti fication  
b lock.  

6.6.2  Request block 

6.6.2 .1  General  

A request  b lock i s  used  to  request  certain  actions  or data  from  other WPMS–Ss or WPMS–Ds.  
There  are  requests  for connection ,  device  s tatus ,  WPT,  coi l  con trol ,  and  i n ter-device  WPT.  
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6.6.2 .2  Connection  request  

For a  connection  request,  a  b lock is  unnecessary.  I f a  frame is  sent wi th  a  connection  request 
code,  the  connection  request i s  broadcast.  

6.6.2 .3  Device  status  request  

A device  status  request b lock consists  of 3  bytes  as  shown  i n  F igure  9.  The  fi rst byte  i s  for the  
Group ID ,  the  second  byte  i s  for the  COM  ID,  and  the  next byte  is  for the  fl ag  for the  
con tain ing  data.  The  flag  i nd icates  wh ich  type  of data  the  WPMS–S  wishes  to  receive:  RSSI  
(received  s i gnal  s trength ),  frequency,  remain ing  battery,  battery d ischarge,  maximum  power 
level ,  curren t power level ,  product type.  I f the  flag  i nd icates  correspond ing  data  to  be  
responded ,  the  WPMS–D  wi l l  send  appropriate  data  (refer to  6 . 6 . 3 . 3).  

Unit:  byte  

1  1  1  

Group  I D  COM  ID  F lag  for con tai n i ng  data   

Figure 9  – Block format of device status  request  

6.6.2 .4  WPT request  

A WPT request  cons ists  of 2  bytes  as  shown  in  F igure  1 0.  The  fi rst byte  i s  for the  Group ID ,  
and  the  next byte  is  for WPT ID .  

Unit:  byte  

1  1  

Group  I D  WPT I D  

Figure  1 0  – Block format of WPT request  

6.6.2 .5  Coi l  control  request  

A coi l  control  request b lock cons ists  of 4  bytes  as  shown  i n  F igure  1 1 .  The  fi rst byte  is  for 
Group  ID ,  the  second  byte  i s  for the  COM  ID ,  the  th i rd  byte  is  for the  coi l  con trol ,  and  the  l ast  
byte  is  for the  coi l  control  time  duration .  The  coi l  con trol  i s :  0  i f the  coi l  needs  to  stay on ,  or 1  
i f the  coi l  needs  to  be  turned  off.  

Unit:  byte  

1  1  1  1  

Group  I D  COM  ID  Coi l  on /off Time(ms) 

Figure 1 1  – Block format of coi l  control  request  

6.6.2 .6  Group ID  set–up  request 

Group  ID  set–up  request  b lock consists  of 2  bytes  as  shown  in  F igure  1 2 .  The  fi rst  byte  is  for 
the  COM  ID ,  and  the  l ast  byte  is  the  group  I D  to  be  set  up.  

Unit:  byte  

1  1  

COM  I D  Group  I D  

Figure 1 2  – Block format of Group  ID  set–up request  
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6.6.2 .7  In ter–device  WPT request  

An  in ter-device  WPT request b lock consists  of 1 0  bytes  as  shown  i n  F igure  1 3.  The  fi rst 8  
bytes  are  for the  UCID,  the  n in th  byte  is  for the  maximum  power requ ired ,  and  the  last  byte  i s  
for the  power requ i red .  

Unit:  byte  

8  1  1  

UCID  Maximum  Power Requ i red  (W)  Time  Length (ms)  

Figure 1 3  – Block format of in ter–device  WPT request  

6.6.3  Response block 

6.6.3. 1  General  

A response block i s  used  to  respond  to  a  request b lock.  There  is  response  for connection ,  
device  s tatus,  WPT,  coi l  con trol ,  and  i n ter-device  WPT.  

6.6.3.2  Connection  response  

A connection  response b lock consists  of 8  bytes  as  shown  i n  F igure  1 4.  I t  i s  for the  UCID.  

Unit:  byte  

8  

UCID  

Figure 1 4 – Block format of connection  response  

6.6.3.3  Device  status  response  

A device  s tatus  response  b lock consists  of 8  bytes  as  shown  in  F igure  1 5.  The  fi rst  byte  is  for 
the  fl ag .  Each  fol lowing  byte,  a  tota l  of 7  bytes,  refers  to  the  fl ag  and  conta ins  appropriate  
data  i n  the  correspond ing  b lock.  

Unit:  byte  

1  1  1  1  1  1  1  1  

F l ag  Recepti on  
S ignal  
Strength  

Frequency Remain  
Battery 

Di scharge  
Rate  of 
Battery 

Max of 
Recepti on  
Power 

Curren t 
Recepti on  
Power 

Product Type  

Figure  1 5  – Block format of device status  response  

6.6.3.4  WPT response  

A WPT response  b lock cons ists  of 3  bytes  as  shown  in  F igure  1 6 .  The  fi rst  byte  i s  for WPT ID ,  
the  second  byte  is  requ ired  max power,  and  the  th i rd  byte  is  for requ ired  time.  

Unit:  byte  

1  1  1  

WPT I D  Requ i red  Max Power(W)  Requ i red  Time(ms)  

Figure 1 6  – Block format of WPT response  

6.6.3.5  Coi l  control  response  

A coi l  control  response  block consists  of 2  bytes  as  shown  i n  F igure  1 7.  The  fi rst byte  is  for 
the  WPT ID,  the  second  byte  is  the  resu l t.  I t  has  va lue  of 0  for den ial ,  and  1  for acceptance.  
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Unit:  byte  

1  1  

WPT I D  resu l t  

Figure 1 7  – Block format of coi l  control  response  

6.6.3.6  Group ID  set–up  response  

A group I D  set–up response  b lock consist of 9  bytes  as  shown  i n  F igure   1 8.  The  fi rst 8  bytes  
are  for UCID  wi th  the  changed  group  I D  and  the  last byte  is  for the  ass igned  group  ID .  

Unit:  byte  

8  1  

UCID  Assigned  g roup  I D  

Figure 1 8  – Block format of coi l  control  response  

6.6.3.7  In ter–device  WPT response  

An  i n ter-device  WPT response b lock consists  of 1 0  bytes  as  shown  in  F igure  1 9.  The  fi rst  8  
bytes  are  for the  UCID,  next byte  i s  for the  acceptance  resu l t:  0  for deny and  1  for accept.  
The  l ast  byte  i s  for the  WPT duration  i n  ms.  

Unit:  byte  

8  1  1  

UCID  Accept/Deny WPT duration  (ms)  

Figure 1 9  – Block format of in ter–device WPT response  

6.6.4  Noti fication  block 

6.6.4. 1  General  

A noti fication  b lock a l l ows  un i lateral  data  transfer from  a  WPMS–S to  a  PWMS–D,  or from  a  
WPMS–D to  a  WPMS–S.  

6.6.4.2  COM  ID  noti fication  

A COM  ID  noti fication  b lock cons ists  of 2  bytes  as  shown  i n  F igure  20 .  The  fi rst  byte  is  for the  
COM  I D,  the  next  byte  is  for the  acceptance  resu l t:  0  i s  for deny,  and  1  i s  for accept.  

Unit:  byte  

1  1  

COM  I D  Accept/Deny 

Figure 20  – Block format of COM  ID  noti fication  

6.6.4.3  WPT ID  noti fication  

A WPT ID  noti fication  b lock consists  of 3  bytes  as  shown  i n  F igure  21 .  The  fi rst  byte  is  for the  
COM  ID ,  the  next byte  i s  for the  WPT ID  and  the  l ast  byte  is  to  d istingu ish  the  type  of zone:  0  
i s  for communication  zone,  and  1  i s  for charg ing  zone.  
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Unit:  byte  

1  1  1  

COM  I D  WPT I D  Zone  Type  

Figure 21  – Block format of WPT ID  noti fication  

6.6.4.4  WPT mode noti fication  

A WPT mode  noti fication  consists  of 1  byte  as  shown  i n  F igure  22 .  I t  i s  used  to  d isti ngu ish  the  
type  of WPT mode:  0  i s  for sequential ,  1  i s  for s imu l taneous,  2  i s  for form ing ,  and  3  i s  for 
compound .  

Unit:  byte  

1  

Mode  

Figure 22  – Block format of WPT mode noti fication  

6.6.4.5  WPT schedu le  noti fication  

A WPT schedu lenoti fication  cons ists  of 3  bytes  as  shown  in  F igure  23 .  The  fi rst byte  is  for the  
WPT ID,  the  next  byte  i s  for the  s lot number,  and  the  l ast  byte  is  for the  time duration  (ms)  
a l l ocated  for WPT.  

Unit:  byte  

1  1  1  

WPT I D  S lot  number WPT duration  (ms)  

Figure  23  – Block format of WPT schedule  noti fication  

6.6.4.6  WPT termination  noti fication  

A WPT term ination  noti fi cation  b lock cons ists  of 1  byte  as  shown  i n  F igure  24.  I t  i s  for the  
WPT ID.  

Unit:  byte  

1  

WPT I D  

Figure 24 – Block format of WPT termination  request  

6.6.4.7  Fu l l  charge  noti fication  

A fu l l  charge  noti fication  b lock consists  of 1  byte  as  shown  i n  F igure  25.  I t  i s  for the  WPT ID.  

Unit:  byte  

1  

WPT I D  

Figure 25 – Block format of fu l l  charge  noti fication  

6.6.4.8  Discharge rate  variation  noti fication  

The d ischarge  rate  variation  noti fication  block consists  of 3  bytes  as  shown  i n  F igure  26.  The  
fi rst  byte  i s  for the  WPT I D,  and  the  fol lowing  byte  i s  for the  d ischarge  rate  (%/h) .  The  last 
byte  is  for the  maximum  power l evel  (W).  
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Unit:  byte  

1  1  1  

WPT I D  D i scharge  rate  of Battery (%/h )  Maximum  power l evel  (W) 

Figure  26  – Block format of d ischarge  rate  variation  noti fication  

7 Procedures  

7. 1  General  

There  are  fi ve  procedures  to  provide  the  most efficien t WPT service  to  mu l tip le  WPMS–Ds:  
association ,  general  WPT management,  abnormal  s i tuation  management,  i n ter–device  WPT 
management,  and  term ination .  

7.2  Association  

As for the  connection  request,  the  WPMS–S sends  a  commun ication  s i gnal  (connection  
request) .  Having  received  i t,  the  WPMS–D sends  i ts  own  WPMS–D address  as  a  response to  
the  connection  request.  The  WPMS–S checks  the  received  WPMS–D address  and  decides  
the  association  of the  designated  WPMS–D.  I f the  WPMS–D  is  not  a l l owed  for WPT,  the  
WPMS–S sends  a  den ia l  message;  i f the  WPMS–D is  a l l owed  for WPT,  COM  ID  i s  a l located .  
The  WPMS–D sends  COM  ID  noti fication  to  the  WPMS–S.  The  WPMS–S  wi l l  request device  
status  once  the  WPMS–D j o ins  the  WPMS.  I n  return ,  the  WPMS–D that has  received  the  
device  status  request wi l l  send  i ts  i n formation  (residual  battery l evel ,  battery d ischarge  rate,  
charg ing  frequency,  requ ired  reception  power strength ,  etc. )  to  the  WPMS–S  i n  device  status  
response.  I n  turn ,  the  WPMS–S wi l l  ana l yse  the  received  data  and  checks  on  the  el i g ibi l i ty of 
WPT to  the  WPMS–D.  When  the  WPMS–D  is  wi th in  the  WPTZ and  i t  i s  e l i g ib le,  the  WPMS–S  
al locates  a  WPT ID  and  cons iders  the  WPMS–D as  a  cand idate  for the  WPT service  shown  i n  
F igu re  27.  

COM ID al located

WPMS-S WPMS-D

Connection  Request

Connection  Response (Dev address)

COM  I D  N o tifica ti on  (Deny)

COM  I D N otifi catio n  (Accept :  COM ID)

Device Status Request

Device Status Response

(RSSI ,  F requency,  Ba ttery  in fo,  Pwr i nfo ,  Type)

(RSSI ,  F requency,  Ba ttery  in fo,  Pwr i nfo ,  Type)

WPT ID N otification

Notification  to  User

COM ID al location

Eligibi li ty check

WPT ready

COM ID acknowledge

WPT ID Acknowledge

 

IEC 

Figure 27  – Association  
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7.3  Group ID  Set–up  

The  WPMS–S is  able  to  set  up  groups  of se lecti ve  WPMS–Ds  as  shown  i n  F i rgure  28.  The  
WPMS–S  may send  a  group  I D  setup  request  packet,  wh ich  conta ins  the  ass igned  g roup ID .  
WPMS–Ds  check for the  destination  of the  packet;  i f the  packet i s  for a  WPMS–D,  i t  returns  
the  group ID  as  a  response.  Upon  reception  of a  response packet,  the  WPMS–S  sends  an  
acknowledgement packet.  Group setup  is  completed  when  the  WPMS–D  confi rms  the  
acknowledgement packet.  I f the  WPMS–D does  not send  a  WPMS–D  acknowledgement un ti l  
timeou t,  i t  then  sends  the  response packet  again .  

Not receiving ack 

packet

WPMS-D1 WPMS-S

Group ID set-up request

Group ID set-up reponse

Acknowledgement

Sending Request 

packet with  Group ID

Transmit response 

packet with  

assigned Group I D

Acknowledgement

WPMS-D2

Group ID set-up request

Group ID set-up reponse

Group ID set-up reponse

Acknowledgement
After timeout,  

Retransmit 

Response Packet

Complete Group 

set-up

Complete Group 

set-up

 

IEC 

Figure 28  – Group ID  set–up  

7.4  General  WPT management  

7.4. 1  Simu ltaneous  WPT 

Before  WPT,  WPMS–S  tests  for frequency l evel .  I f i t  matches,  the  WPMS–S transm i ts  test  
power;  the  WPMS–S  carries  ou t current and  vol tage  sens ing  and  fi nds  appropriate  impedance  
match ing .  Afterwards,  secondary i n -depth  test  power is  transferred  from  the  WPMS–S,  and  
the  WPMS–S requests  for device  status  to  receive  received  power l evel  at the  WPMS–D.  The  
WPMS–D wi l l  return  appropriate  data  i n  the  device  status  response.  Efficiency is  ca lcu lated  
wi th  the  data  received ,  and  the  optimal  impedance  match ing  wi l l  be  completed .  Wi th  the  
second  impedance match ing ,  the  WPT service  starts .  The  service  con tinues  un ti l  there  is  an  
abnormal  s i tuation  or WPT is  term inated  by the  WPMS–S  as  shown  in  F igure  29.  
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 WPMS-D1 WPMS-S

Test Power Transmission

WPMS-D2

Frequency Test

Current/Vol tage Sensing

1
st
 Impedance Match ing

Test Power Transmission

Device Status Request (RxPwr)
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Figure 29  – S imu ltaneous  WPT 

7.4.2  Sequential  WPT 

I n  the  sequentia l  WPT mode,  the  WPMS–S calcu lates  schedu les  based  on  WPMS–D  
i n formation ;  the  WPMS–S  in forms  a l l  WPMS–Ds  of the  sequences  and  times  for WPT service.  
Each  WPMS–D receives  WPT on l y when  WPMS–D is  on  the  ri ght time  s lot.  When  the  time  
s lot  i s  not  for WPMS–Ds,  they turn  off the  power coi l  to  maxim ize  the  efficiency of overal l  
WPT.  

Th is  WPT procedure  is  same as  the  procedure  for s imu l taneous  WPT as  shown  i n  F igure  30 .  
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Figure 30  – Sequential  WPT 

7.4.3  Foaming  WPT 

I n  the  foam ing  WPT mode,  the  WPMS–S  calcu lates  and  sets  a  priori ty amongst WPMS–Ds  
based  on  the  device  status  and  user configuration .  The  procedure  is  much  s im i l ar to  
s imu l taneous  and  sequentia l  WPT,  except for the  priori ty setup  along  wi th  WPT schedu le  
noti fication .  I f foam ing  i s  carried  ou t a long  wi th  s imu l taneous  WPT,  i t  shal l  be  done  by the  
WPMS–S's  ad justment wi th  an  extra  coi l .  I f foam ing  i s  carried  ou t  a long  wi th  sequential  WPT,  
i t  shal l  be  done  by the  WPMS–S's  ad justment of the  time  l eng th  or by con trol l i ng  the  
WPMS-S’s  coi l .  The  curren t WPT procedure  is  the  same as  the  procedure  for s imu l taneous  
WPT as  shown  in  F igure  31 .  
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Figure  31  – Foaming  WPT 

7.4.4  Compound  WPT 

The procedure  for compound  WPT is  the  same as  the  procedure  for sequentia l  WPT as  shown  
F igure  32,  except for the  power receiving  obj ect being  a  group  of WPMS–Ds  per each  time  
s lot  i nstead  of a  s i ng le  WPMS–D.  The  WPMS–S  wi l l  manage  the  priori ti es  between  WPMS-Ds  
to  receive  WPT.  Accord ing l y,  The  WPMS–S  wi l l  d i vi de  time s lots  and  a l l ocate  them  to  
WPMS-Ds.  
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Figure 32  – Compound  WPT  

7.5  Abnormal  si tuations  management 

7.5. 1  General  

The  current and  vol tage  va lues  are  constantl y measured  to  detect abnormal  s i tuations.  When  
a  variation  i n  current/vol tage  value  is  measured  or impedance  derived  is  too  large,  WPMS-S  
cons iders  i t  to  be  an  abnormal  s i tuation .  Then  the  WPMS–S  determ ines  whether the  abnormal  
s i tuation  arose  from  fore ign  materia l ,  WPMS–D  appearance  and  d isappearance,  fu l l  charge  of 
WPMS–D,  or i f the  abrupt variation  is  the  d ischarge  rate.  I t  u ndertakes  procedures  
accord ing l y to  resolve  abnormal  s i tuations.  

7.5.2  Source status  detection  

When  the  WPMS–D detects  variation  i n  curren t/vol tage,  WPMS–D  considers  i t  to  be  an  
abnormal  s i tuation  as  shown  in  F igure  33.  Immed iatel y,  the  WPMS–S stops  WPT and  
requests  for device  status  (charg ing  i n formation )  from  al l  WPMS–Ds  i n  order to  speci fy the  
abnormal  s i tuation .  

I f variation  in  current/vol tage  was  due  to  the  appearance  of a  new WPMS–D  or the  
d isappearance of an  existi ng  WPMS–D,  a  d i fferen t set of WPMS–Ds wi l l  rep l y wi th  device  
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status  to  the  WPMS–S.  Accord ing l y,  the  WPMS–S wi l l  ca lcu late  and  update  new optimal  
impedance match ing ,  before  proceed ing  to  WPT.  

I f the  repl y i s  from  the  same set  of WPMS–Ds,  then  the  WPMS–S  takes  i t  to  be  a  detection  of 
foreign  materia l .  To  find  ou t whether the  i n terference  i s  temporary or conti nuous,  the  WPMS-S  
tri es  WPT up  to  N t imes.  I f the  variation  pers ists ,  the  foreign  materia l  i s  considered  continuous  

and  the  WPMS–S  i n forms  the  user of i t  wi th  the  a larm  function .  
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Figure  33  – Source status  detection  

7.5.3  Device status  detection  

7.5.3.1  Fu l l  charge   

When  the  WMS–D detects  i tse l f as  being  fu l l y charged ,  the  WPMS–D  in forms  the  WPMS–S  of 
i ts  fu l l  charge  status  and  tu rns  off the  power coi l  as  shown  F igure  34.  When  fu l l  charge  
i n formation  i s  received ,  the  WPMS–S excludes  the  fu l l y charged  WPMS–D  from  WPT 
cand idates  and  starts  to  provide  WPT to  other WPMS–Ds.  
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Figure 34 – Fu l l  charge  detection  

7.5.3.2  Discharge rate  variation  

When  a  WPMS–D  detects  any abrupt variation  i n  i ts  battery d ischarge  rate,  i t  sends  abrupt 
d ischarge  variation  rate  data  to  the  WPMS–S as  shown  i n  F igu re  35.  

The  WPMS–S  cons iders  i t  to  be  users  us ing  a  WPMS–D.  The  WPMS–S  is  i n formed  of such  
abnormal i ty and  changes  the  ou tpu t power so  as  not to  violate  safety regu lations  for exposure  
to  e lectric  and  magnetic  fie lds .  I t  cu ts  the  WPT service  for a  moment  to  change  the  ou tpu t 
power l evel  before  restarti ng  the  service.  
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Figure 35 – Discharge  rate  variation  detection  

7.6  In ter–device  WPT management  

When  the  WPMS–D is  unable  to  l ocate  the  WPMS–S wi th in  i ts  range,  i t  can  request  WPT to  
near the  WPMS–D i nstead  as  shown  i n  F igure  36.  For th is  case  in  particu lar,  the  WPMS-D  i n  
need  of WPT wi l l  send  an  i n ter-device  WPT request  to  a  WPMS–D  capable  of perform ing  
WPT,  i f detected .  A WPT to  a  WPMS–D wi l l  return  an  i n ter-device  WPT response  wi th  
e l i g ibi l i ty.  I f accepted ,  each  WPMS–D  wi l l  i n form  users  of i t,  and  the  WPMS–D i n  need  of 
WPT wi l l  be  ab le  to  receive  WPT for the  time l eng th  provided .  
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Figure 36  – In ter–device  WPT 

7.7  Termination  

When  the  user commands  WPT to  be  term inated  to  the  WPMS–S,  the  WPMS–S cuts  off WPT 
and  wai ts  for the  next  request i n  s tandby mode  as  shown  i n  F igu re  37.  
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Figure 37  – Termination  
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Annex A 
(informative)  

 
Messages  

A.1  General  

This  annex describes  an  API  between  the  appl ication  and  APP b lock,  an  i n terface  between  
MGMT b lock and  MGMT block,  an  i n terface  between  MGMT block and  APP b lock,  i n terfaces  
between  APP  l ayer and  MAC l ayer,  and  in terfaces  between  MGMT block and  coupler b lock to  
support WPMS functions.  

A.2  API  between  appl ication  and  APP block 

A.2. 1  General  

A WPMS–S APP offers  a  d isplay of power status ,  such  as  the  amount of remain ing  power and  
WPT efficiency.  

A.2.2  ID  d isplay 

A.2.2. 1  General  

The appl ication  sends  the  received  WPMS–D  I D  i n formation  to  the  WPMS–S APP b lock.  After 
checking  the  correspond ing  WPMS–D is  e l i g ib le  to  receive  WPT,  i t  i s  i n formed  to  the  APP  
block wi th  the  requ ired  i n formation .  The defin i tion  of the  i n terfaces  i s  as  fo l lows:  

SMTA–ID. d isplay  {  

 

  WPT_ID  

 

  El ig ib i l i ty  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1  below.  

Table  A. 1  – Values  for ID  d isplay 

Parameter Type  Value   Description  

WPT_ID  Number 0x00  to  0xFF  A number i s  g ranted  to  an  e l i g i ble  power recei ver.  

E l i g ib i l i ty  B i nary 0  or 1  
0 :  E l i g ibl e  

1 :  I nel i g ibl e  

Reserved     

 

A.2.2.2  ID  d isplay request  

After checking  WPT el i g ib i l i ty wi th  the  received  I D  i n formation  of an  WPMS–D,  the  WPMS–S  
appl ication  sends  the  I D  and  e l i g ib i l i ty i n formation  to  the  APP  block for d isp lay.  Consequentl y,  
the  APP  b lock d isplays  the  received  i n formation .  

A.2.3  Power status  d isplay 

A.2.3. 1  General  

When  the  WPMS–S appl ication  gathers  power status  in formation  from  every WPMS–D,  i t  
sends  the  i n formation  to  the  APP b lock for d isp lay.  
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SMTA–Device. d isp lay {  

 Frequency,  

 BatteryRemain ,  

 BatteryDischarge,  

 MaxPower,  

 RxPower,  

 Type,  

 RSSI ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 2  below.  

Table  A.2  – Values  for power status  d isplay 

Parameter Type  Value  Description  

Frequency Number 30  kHz to  
300  MHz 

I n  the  case  of a  system  that  uses  mu l ti p l e  wi reless  
power transfer frequency bands,  the  frequency 
i n formation  to  be  schedu l ed  to  use  i n  the  
correspond ing  power transfer.  

BatteryRemain  Number 0  %  to  1 00  %  Resi dual  battery l evel  of the  receiver 

BatteryDischarge  Number 0  to  1  000  A The  extent  of battery d i scharge  

MaxPower Number −50  to  1 00  dBm  Recei ver’ s  acceptable  power l evel  

RxPower Number −50  to  1 00  dBm  Recei ved  power reception  l eve l  

Type  Descripti on  Recei ver type  Descripti on  to  d i s ti ngu ish  the  receiver type  

RSSI  Number −80  to  1 00  dBm  Recepti on  s i gnal  s trength  

Reserved     

 

A.2.3.2  Power status  d isplay request  

I t  i s  requ i red  when  the  WPMS–S appl ication  col l ects  power status  i n formation .  The  WPMS–S 
APP,  i n  turn ,  d isplays  the  received  power status  i n formation .  

A.2.4  WPT mode  selection  d isplay 

A.2.4. 1  General  

Users  can  select the  WPT mode via  the  U I  d isplay.  The  WPMS–S  confi rms  the  user’s  
se lection  on  the  U I  d isp lay.  When  users  select  the  sequentia l  WPT mode,  users  can  select 
the  priori ty of WPMS–Ds.  

SMTA–Mode.d isplay {  

 ModeRequest,  

 ModeResponse,  

 WPT_ID,  

 Priori ty 

 }  

For the  values  for the  above  message,  refer to   Table  A.3  below.  
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Table  A.3  – Values  for WPT mode  selection  d isplay 

Parameter Type  Value   Description  

ModeRequest  B inary 0  or 1  0 :  D i splay 

1 :  Not  d i sp lay 

ModeResponse  B inary 0x00  ~  0x07  

(fl ag )  

1 st  b i t(LSB):   S imu l taneous  mode  

2nd  b i t:  Time  d i vi s ion  mode  

3rd  b i t:  Foam ing  mode  

Mu l ti  se lect:  Compound  mode  

WPT_ID  Number 0x00  to  0xFF  WPMS–D number 

Priori ty  Number 1  to  1 00  Sequence  number of each  WPMS–D  

Reserved     

 

A.2.4.2  User selection  request  

I t  i s  requ ired  when  the  WPMS–S MGMT b lock needs  the  users’  se lection  for the  WPT mode.  
As  a  resu l t,  the  APP  block d isp lays  the  received  user selection  request.  

A.2.4.3  User selection  response  

I t  i s  requ i red  when  the  APP b lock sends  the  in formation  re lated  to  the  users’  se lection  of WPT 
mode.  As  a  resu l t,  the  MGMT block ca lcu lates  the  re lated  parameters  accord ing  to  the  users ’  
se lection .  

A.2.5  Schedul ing  i nformation  d isplay 

A.2.5. 1  General  

When  sequen tia l  WPT mode  is  se lected ,  the  MGMT block calcu lates  the  re lated  in formation  
such  as  priori ty and  a l located  time amount.  And  then  the  MGMT block sends  the  ca lcu lation  
resu l ts  to  the  APP  b lock for d isplay.  The  defin i tion  of the  i n terfaces  i s  as  fo l lows:  

SMTA–SCHDL. d isplay {  

 WPT_ID,  

 BatteryRemain ,  

 BatteryDischarge,  

 Priori ty,  

 T imeAmount,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 4  below.  

Table  A.4  – Values  for schedu l ing  information  d isplay 

Parameter Type  Value   Description  

WPT_ID  Number 0x00  to  0xFF  WPMS–D number 

BatteryRemain  Number 0  %  to  1 00  %  Residual  battery l evel  of the  receiver 

BatteryDischarge  Number 0  %  to  1   000  %  The  exten t of battery d i scharge  

Priori ty  Number 1  to  1 00  Sequence  number of each  WPMS–D  

TimeAmount  Number 1  to  1 00   000  s  Charg i ng  t ime  a l l ocated  to  the  recei ver 

Reserved     
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A.2.5.2  Schedul ing  information  d isplay 

I t  i s  requ i red  when  the  MGMT b lock sends  the  schedu l ing-related  i n formation  to  the  APP 
b lock.  As  a  resu l t,  the  APP b lock d isplays  the  received  schedu l ing -related  i n formation .  

A.2.6  Abnormal  s i tuations  d isplay 

A.2.6. 1  General  

When  the  WPMS–S  detects  abnormal  s i tuations  such  as  foreign  materia ls  and  sudden  
d isappearance of WPMS–Ds,  the  WPMS–S  d isplays  the  re lated  in formation  wi th  an  a larm  so  
that  users  resolve  the  abnormal  s i tuation .  

SMTA–ABNR.d isplay {  

 Abnormal  

 RxPower 

 Resolved  

 }  

For the  values  for the  above  message,  refer to  Table  A. 5  below.  

Table  A.5  – Values  for abnormal  s i tuation  d isplay 

Parameter Type  Value  Description  

Abnormal  B i nary 0  or 1  0 :  Not  appl i cable  

1 :  Abnormal  s i tuation  

RxPower Number −50  to  1 00  dBm  Recei ved  power l evel  

Resol ved  B inary 0  or 1  0 :  Un resol ved  

1 :  Resol ved  

Reserved     

 

A.2.6.2  Abnormal  si tuations  management request  

I t  i s  requ i red  when  the  WPMS–S detects  an  abnormal  s i tuation  and  sends  the  related  
i n formation  to  the  APP b lock.  As  a  resu l t,  the  WPMS–S d isplays  the  s i tuation  so  that users  
resolve  the  s i tuation .  

A.2.6.3  Abnormal  si tuations  management  response  

I t  i s  requ i red  when  the  WPMS–S  APP b lock receives  a  s ignal  from  users  for resolving  the  
s i tuation .  As  a  resu l t,  the  WPMS–S APP b lock sends  the  resolu tion-related  i n formation  to  the  
MGMT block.  

A.3  Interface between  MGMT and  MGMT 

A.3. 1  General  

This  i tem  is  main l y focused  on  the  messages  between  MGMT blocks.  Based  on  the  messages  
del ivered  from  and  to  the  MGMT b lock,  the  process  of connection ,  d isconnection ,  and  WPT is  
carried  ou t.  Al though  i t  m ight  seem  as  i f the  messages  i n  between  MGMT blocks  are  
communicated  d i rectl y vi a  tunnel l i ng ,  i t  undergoes  the  general  procedure  and  messages  are  
passed  down  on  to  the  l ower layer,  then  to  other devices:  MGMT(A)  –>  APP –>  MAC –>  PHY 
–>  PHY –>  MAC –>  APP –>  MGMT(B) .  I n  order to  perform  the  functional i ti es  defined  i n  
Clause  5,  the  i n terfaces  shal l  be  exchanged  between  MGMT blocks  of the  WPMS–S  and  the  
WPMS–D  for efficient  WPT.  The  system  management and  control  shal l  be  accompan ied  
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based  on  the  exchanged  i n terfaces.  The  i n terfaces  exchanged  between  MGMT blocks  are  as  
fol lows:  

A.3.2  WPMS–D identi fication  

A.3.2. 1  General  

Based  on  the  ID  data  from  WPMS–D,  WPMS–S determ ines  whether the  WPMS–D is  e l ig ib le  
or not for the  service.  The  defin i tion  of the  i n terface  is  as  fo l lows:  

MTM–SCAN . request  {  

 Request_jo in ,  

 WPT_ID,  

 }  

For the  values  for the  above  message,  refer to   Table  A.6  below.  

Table  A.6  – Values  for WPMS–D identi fication  

Parameter Type  Value   Description  

Request_j oin  B inary 0  or 1  0 :  S tandby request  

1 :  Recei ver connection  request  

WPT_ID  Number 0x00  ~  0xFF  Recei ver I D  

Reserved     

 

A.3.2.2  WPMS–D ID  request  

I t  i s  requ i red  when  the  WPMS–S sends  the  association  requests  to  WPMS–Ds.  As  a  resu l t,  
the  WPMS–D  receives  the  ID  request command  from  the  WPMS–S.  

A.3.2.3  WPMS–D ID  response  

I t  i s  requ ired  when  the  response  i s  ready for the  I D  request from  WPMS–S.  As  a  resu l t,  the  
WPMS–S  receives  the  I D  data  from  WPMS–Ds.  The  data  i s  used  by WPMS–Ss  to  determ ine  
whether the  correspond ing  WPMS–D is  e l i g ib le  for the  WPT service.  

A.3.3  WPT authentication  

A.3.3. 1  General  

The WPMS–S  determ ines  whether each  WPMS–D is  e l ig ib le  for WPT based  on  the  received  
ID  data  and  i n forms a l l  WPMS–Ds of the  resu l t.  The defin i tion  of the  i n terfaces  i s  as  fo l lows:  

MTM–ELGB. in form  {  

 Accept_deny,  

 WPT_ID,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 7  below.  
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Table  A.7  – Values  for WPT authentication  

Parameter Type  Value  Description  

Accept_deny B inary 0  or 1  0 :  I nel i g ib l e  for WPT 

1 :  E l i g ibl e  for WPT 

WPT_ID  Number 0x00  ~  0xFF  A number i s  g ranted  to  an  e l i g i b le  power recei ver as  
an  I D.  

Reserved     

 

A.3.3.2  WPT authentication  noti fication  

I t  i s  requ i red  for a  WPMS–S to  determ ine  whether the  service  is  e l i g ib le  or not  and  i n forms 
the  correspond ing  WPMS–D of the  resu l t.  As  a  resu l t,  i t  se lects  e l ig ib le  WPMS–Ds  for WPT 
and  provides  WPT to  those  WPMS–Ds  i n  the  fu ture.  

A.3.3.3  WPMS–D power status  i nformation  

This  i n terface  is  exchanged  between  WPMS–S and  an  WPMS–D  for optimal  power transfer 
accord ing  to  the  power status.  The  defin i tion  of the  i n terfaces  is  as  fo l lows:  

MTM–Device. request  {  

 Frequency,  

 BatteryRemain ,  

 BatteryDischarge,  

 MaxPower,  

 RxPower,  

 Type,  

 RSSI ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 8  below.  

Table  A.8  – Values  for WPMS–D power status  in formation  

Parameter Type  Value   Description  

Frequency Number 30  kHz to  
300  MHz 

I n  case  of the  system  that  uses  mu l ti pl e  wi rel ess  
power transfer frequency bands,  the  frequency 
i n formation  to  be  schedu l ed  to  use  i n  the  
correspond ing  power transfer.  

BatteryRemain  Number 0  %  to  1 00  %  Resi dual  battery l evel  of the  receiver 

BatteryDischarge  Number 0  to  1  000  A The  extent  of battery d i scharge  

MaxPower Number −50  to  1 00  dBm  Recei ver’ s  acceptable  power l evel  

RxPower Number −50  to  1 00  dBm  Recei ved  power reception  l eve l  

Type  Descripti on  Recei ver type  Descripti on  to  d i sti ngu ish  the  receiver type  

RSSI  Number −80  to  1 00  dBm  Recepti on  s i gnal  s trength  

Reserved     

 

A.3.3.4  WPMS–D information  request  

Before  perform ing  WPT,  recogn izing  the  power status  i s  requ ired .  As  a  resu l t,  the  WPMS–S 
gathers  the  requ ired  power s tatus  i n formation  from  al l  WPMS–Ds.  
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A.3.3.5  WPMS–D information  response  

I t  i s  requ ired  when  the  WPMS–D  power s tatus  i n formation  i s  ready to  be  sent to  the  WPMS–S.  
As  a  resu l t,  the  WPMS–S gathers  the  requ ired  power status  i n formation  from  al l  WPMS–Ds,  
and  manages  and  controls  for optimal  WPT.  

A.3.4  Zone  recogni tion  

A.3.4. 1  General  

WPMS–S  determ ines  wh ich  zone  each  WPMS–D  belongs  to  (charg ing  zone  or communication  
zone)  based  on  the  data  sen t from  WPMS–Ds,  and  i n forms  those  WPMS–Ds  of the  resu l t.  The  
defin i tion  of the  i n terfaces  i s  as  fo l lows:  

MTM–ZONE. inform  {  

 Zone,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 9  below.  

Table  A.9  – Values  for zone  recognition  

Parameter Type  Value   Description  

Zone  B inary 0  or 1  0 :  Charg ing  zone  

1 :  Commun ication  zone  

Reserved     

 

A.3.4.2  Zone  recognition  noti fication  

I t  i s  requ i red  for the  WPMS–S  MGMT block to  determ ine  the  zone  of each  WPMS–D  and  to  
send  the  resu l t  to  the  WPMS–S  APP block.  After determ in ing  the  zones  of a l l  WPMS–Ds,  the  
WPMS–S prepares  WPT for WPMS–Ds  i n  the  charg ing  zone  and  keeps  the  standby s tatus  for 
WPMS–Ds  i n  the  commun ication  zone.  When  a  WPMS–D i n  the  commun ication  zone  comes  
i n to  the  charg ing  zone,  the  WPT is  prepared .  

A.3.5  WPT mode  

A.3.5. 1  General  

Based  on  the  col lected  i n formation  from  al l  WPMS–Ds,  the  WPMS–S computes  and  
determ ines  the  best WPT mode,  and  i n forms the  selected  WPT mode  to  a l l  WPMS–Ds.  The  
defin i tion  of the  i n terfaces  i s  as  fo l lows:  

MTM–MODE. inform  {  

 CharMode,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 0  be low.  
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Table  A. 1 0  – Values  for WPT mode  

Parameter Type  Value   Description  

CharMode  Number 1  to  5  1 :  Sequentia l  WPT mode  

2 :  S imu l taneous  WPT mode  

3 :  Form ing  WPT mode  

4 :  Compound  WTP  mode  

5:  Reserved  

Reserved     

 

A.3.5.2  WPT mode  in formation  

I t  i s  requ i red  when  the  WPMS–S APP b lock selects  WPT mode and  i n forms the  WPMS–D  
APP b lock of the  selected  mode.  After the  WPMS–D APP b lock recogn izes  the  WPT mode,  
preparation  for receiving  power i s  poss ib le  accord ing  to  the  instruction  from  WPMS–S.  

A.3.5.3  WPT mode  response  

I t  i s  requ i red  when  the  MGMT block of a  WPMS–D receives  the  WPT mode from  the  WPMS–S 
MGMT block and  i n forms the  WPMS–S MGMT block of the  response.  After WPMS–S  confi rms 
the  response of a  WPMS–D,  i t  s tarts  the  speci fi ed  WPT mode.  

A.3.6  Schedul ing  in formation  

A.3.6. 1  General  

I t  i s  the  i n formation  used  i n  the  sequentia l  WPT mode.  I t  i ncl udes  the  al l ocated  s lot number 
and  time for each  WPMS–D  after schedu l i ng .  The defin i tion  of the  i n terfaces  is  as  fo l l ows:  

MTM–SCHDL. inform  {  

 S lotNumber,  

 T imeAmount,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 1  be low.  

Table  A. 1 1  – Values  for schedul ing  in formation  

Parameter Type  Value   Description  

SlotNumber Number 1  to  1 00  Al l ocated  S lot  number for each  WPMS–D 

TimeAmount Number 1  to  1 00   000  s  Time  to  charge  each  WPMS–D  

Reserved     

 

A.3.6.2  Schedul ing  information  noti fication  

I t  i s  requ i red  to  i n form  each  WPMS–D of the  schedu l i ng  in formation  after ca lcu lating  the  
schedu l i ng  value  i n  the  sequen tia l  WPT mode.  By noti fying  schedu l i ng  i n formation ,  i t  preven ts  
confusion  of the  WPT and  performs  the  schedu l ing .  

A.3.6.3  Schedul ing  information  response  

I t  i s  requ i red  when  the  response  is  sen t  to  the  WPMS–S  after receiving  the  schedu l ing  data.  
The  WPMS–S  can  check the  response of a  WPMS–D  and  perform  the  schedu l ing -based  WPT.  
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A.3.7  Abnormal  si tuations  management 

A.3.7. 1  General  

I n  case  of any abnormal  s i tuation ,  WPMS–S detects  i t  and  i n forms  the  correspond ing  WPMS–
D of the  s i tuation .  The defin i tion  of the  i n terfaces  i s  as  fo l lows:  

MTM–ABNR. inform  {  

 Abnormal ,  

 CharOff,  

 RxPwr 

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 2  be low.  

Table  A. 1 2  – Values  for abnormal  s i tuations  management 

Parameter Type  Value   Description  

Abnormal  B i nary 0  or 1  0 :  Not  appl i cable  

1 :  Abnormal  s i tuation  

CharOff B inary 0  or 1  0 :  Charg ing  coi l  Off 

1 :  Charg ing  coi l  On  

RxPwr Number −50  to  1 00  dBm  Recei ved  power l evel  

Reserved     

 

A.3.7.2  Abnormal  si tuations  management 

I t  i s  requ i red  when  the  WPMS–S detects  an  abnormal  s i tuation  and  provides  a  solu tion .  I n  the  
even t of any abnormal  s i tuation ,  the  WPMS–S  sends  i n formation  and  commands  to  the  
WPMS–D MGMT block for control .  

A.3.7.3  Abnormal  s i tuations  management response  

I t  i s  requ i red  when  a  WPMS–D provides  the  observed  va lue  and  requ i red  i n formation  to  the  
WPMS–S  to  solve  an  abnormal  s i tuation .  The  WPMS–S gets  i n formation  from  a  WPMS–D  to  
make accurate  and  qu ick decis ions  or actions.  

A.3.8  WPMS–D fu l l  charge  noti fication  

A.3.8. 1  General  

When  a  WPMS–D is  fu l l y charged ,  the  WPMS–D noti fi es  the  WPMS–S  of th is  even t.  The  
defin i tion  of the  i n terfaces  is  as  fo l l ows:  

MTM–FULL. inform  {  

 Fu l l ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 3  below.  
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Table  A. 1 3  – Values  for WPMS–D fu l l  charge  noti fication  

Parameter Type  Value   Description  

Fu l l  B i nary 0  or 1  0 :  Not  charged  

1 :  Fu l l  charge  

Reserved     

 

A.3.8.2  WPMS–D fu l l  charge  noti fication  

I t  i s  requ ired  when  the  fu l l  charge  of a  WPMS–D  needs  to  be  i n formed  to  a  WPMS–S.  After 
the  WPMS–S recogn izes  th is  even t,  i t  s tops  the  WPT service  for the  WPMS–D and  excludes  
the  WPMS–D  from  the  WPT cand idates.  

A.3.8.3  WPMS–D fu l l  charge  noti fication  response  

I t  i s  requ i red  when  a  WPMS–S  is  ready to  send  the  response packet for fu l l  charge  
noti fication .  I t  i n forms the  response  to  the  noti fi ed  WPMS–D.  

A.3.9  WPT termination  noti fication  

A.3.9. 1  General  

When  term inati ng  the  WPT at the  request  of the  user,  the  term ination  command  i s  sen t to  a l l  
WPMS–Ds  to  term inate  the  curren t WPT.  The defin i ti on  of the  i n terfaces  i s  as  fo l lows:  

MTM–END. inform  {  

 End ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 4  be low.  

Table  A. 1 4  – Values  for WPT termination  noti fication  

Parameter Type  Value  Description  

End  B inary 0  or 1  0 :  Complete  

1 :  Conti nuous  

Reserved     

 

A.3.9.2  WPT termination  noti fication  

I t  i s  requ i red  when  term inating  a  WPT at the  request of the  user.  As  a  resu l t,  the  WPT is  
stopped .  

A.3.9.3  WPT termination  reception  response  

I t  i s  requ ired  when  send ing  the  response after a  WPMS–D  receives  a  WPT term ination  
noti fication .  I t  checks  whether the  WPMS–D  has  received  a  WPT stop  event  or not.  

A.3. 1 0  In ter–device  WPT 

A.3. 1 0. 1  General  

When  a  WPMS–D is  not  able  to  fi nd  a  WPMS–S,  i t  can  request a  WPT to  other WPMS–Ds in  
the  neighbourhood .  A WPMS–D  power requester requests  WPT to  a  WPMS–D  power provider,  
and  the  power provider can  send  a  response to  the  power requester.  The  defin i tion  of the  
i n terfaces  is  as  fo l lows:  
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DMTM–. request  {  

 DeviceWPT_request,  

 DeviceWPT_response  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 5  be low.  

Table  A. 1 5  – Values  for in ter-device WPT 

Parameter Type  Value  Description  

DeviceWPT_requet  B inary 0  or 1  0 :  no  request  

1 :  WPT request  

DeviceWPT_response  B inary 0  or 1  0 :  d i sabl e  

1 :  enable  

Reserved     

 

A.3. 1 0.2  In ter-device WPT request  

I t  i s  requ i red  when  a  WPMS–D  power requester fi nds  a  WPMS–D  power provider wh ich  is  
ab le  to  provide  WPT.  Consequentl y,  the  WPMS–D  power provider sends  the  request 
i n formation  to  the  APP  b lock to  noti fy the  request  to  users.  

A.3. 1 0.3  In ter-device WPT response  

I t  i s  requ i red  when  the  WPMS–D power provider MGMT b lock receives  the  user’s  choice  
through  the  APP  b lock.  Consequen tl y,  the  WPMS–D  power provider MGMT block sends  the  
user’s  choice  to  the  WPMS–D power requester MGMT block.  

A.4  Interface between  MGMT block and  APP block 

A.4. 1  General  

I t  defines  the  i n terfaces  between  the  WPMS–D MGMT block and  the  APP b lock for coupler 
management and  con trol  of the  WPMS–D.  I f l ower l ayers  such  as  MAC and  PHY support  
functions  of upper l ayers ,  then  the  functions  are  processed  by the  lower l ayers.  

A.4.2  Data request  

A.4.2. 1  General  

When  data  i s  requ ired  from  the  MGMT block,  i t  i s  i n formed  to  the  WPMS–Ds.  The  defin i tion  of 
the  i n terfaces  is  as  fo l l ows:  

Receiver i n formation  {  

 Frequency,  

 BatteryRemain ,  

 BatteryDischarge,  

 MaxPower,  

 RxPower,  

 Type,  

 RSSI ,  

 }  
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For the  values  for the  above  message,  refer to  Table  A. 1 6  be low.  

Table  A. 1 6  – Values  for data  request  

Parameter Type  Value   Description  

Frequecy Number 30  kHz to  
300  MHz 

I n  case  of the  system  that  uses  mu l ti pl e  wi rel ess  
power transfer frequency bands,  the  frequency 
i n formation  to  be  schedu l ed  to  use  i n  the  
correspond ing  power transfer.  

BatteryRemain  Number 0  %  to  1 00  %  Resi dual  battery l evel  of the  receiver 

BatteryDischarge  Number 0  to  1  000  A The  extent  of battery d i scharge  

MaxPower Number −50  to  1 00  dBm  Recei ver’ s  acceptable  power l evel  

RxPower Number −50  to  1 00  dBm  Recei ved  power reception  l eve l  

Type  Descripti on  Recei ver type  Descripti on  to  d i sti ngu ish  the  receiver type  

RSSI  Number −80  to  1 00  dBm  Recepti on  s i gnal  s trength  

Reserved     

 

A.4.2.2  Receiver information  request  

I t  i s  requ i red  when  a  MGMT block requ ires  receiver i n formation  from  reg istered  WPMS–Ds.  
As  a  resu l t,  the  MGMT block requests  receiver i n formation  from  the  APP b lock.  

A.4.2.3  Receiver information  response  

I t  i s  requ i red  when  the  APP b lock receives  receiver i n formation  request  from  the  WPMS–S or 
WPMS–Ds.  As  a  resu l t,  the  APP b lock de l i vers  receiver i n formation  to  the  MGMT b lock.  

A.5  Interface between  APP layer and  MAC layer 

A.5. 1  General  

I t  shou ld  be  able  to  identi fy the  MAC l ayer from  the  APP  l ayer.  I f the  MAC l ayer of the  system  
supports  WPT,  i t  shou ld  cooperate  wi th  APP l ayter.  

MAC–I nformation  {  

 MAC_Type,  

 MAC_Version ,  

 MAC_Address,  

 }  

For the  values  for the  above message,  refer to  Table  A. 1 7  below.  Table  A. 1 8  con ta ins  the  
va lue  for MAC_type.  

Table  A. 1 7  – Values  of MAC identi fication  

Parameter  Type  Value   Description  

MAC_Type  B inary 0~1 1 1 1  Type  of MAC 

MAC_Versi on  B inary 0  ~  1 00  Version  of MAC  

MAC_Address  B inary 0  ~  un l im i ted  Address  of MAC 

Reserved  
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Table  A. 1 8  – Mac Type  code  

Code  MAC_type  

0000  MFAN  

0001  B l uetooth  

001 0  802. 1 5. 4  

001 1  NFC  

01 00  802. 1 1  

01 01  RFID  

01 1 0~1 1 1 1  reserved  

 

A.5.2  MAC identi fication  request  

I t  i s  requ ired  when  an  APP  b lock identi fies  the  type  of MAC l ayer.  As  a  resu l t,  the  APP  block 
receives  in formation  on  the  MAC layer from  the  system .  Upon  receiving  i n formation  on  MAC,  
the  proper va lue  for the  packet header wi l l  be  used .  

A.6  Interface between  MGMT block and  Coupler Block 

A.6. 1  General  

I t  defines  the  i n terface  between  the  WPMS–D MGMT block and  the  coupler b lock for coupler 
management and  con trol  of the  WPMS–D.  

A.6.2  Schedul ing  control  

A.6.2. 1  General  

The WPMS–D MGMT block includes  i n formation  for the  coupler b lock con trol  based  on  the  
received  coupler con trol  command  to  meet the  schedu l ing .  The defin i ti on  of the  i n terface  i s  as  
fol l ows:  

DMTC–SCHDL.control  {  

 Request_Schedu l ingCon trol  

 }  

For the  values  for the  above  message,  refer to  Table  A. 1 9  be low.  

Table  A. 1 9  – Values  for schedul ing  control  

Parameter  Type  Value   Description  

Request_Schedu l i ngContro l  B i nary 0  or 1  0 :  Keep  the  current  s tatus  

1 :  Con trol  request  

Reserved     

 

A.6.2.2  Schedul ing  control  noti fication  

I t  i s  requ ired  when  the  WPMS–D receives  the  schedu l i ng  i n formation  from  the  WPMS–S.  
Consequentl y,  the  WPMS–D  MGMT b lock con trols  the  coupler b lock based  on  the  received  
schedu l i ng  i n formation .  
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A.6.3  Current/vol tage sensing  

A.6.3. 1  General  

The WPMS–D MGMT block performs  the  curren t/vol tage  sens ing  to  sense  the  variation  of the  
reception  network or to  calcu late  the  reception  power,  and  the  MGMT block defines  the  
requ i red  in formation .  The  defin i tion  of the  i n terface  is  as  fo l lows:  

DMTC–SENS. request  {  

 Request_Sensing ,  

 Current,  

 Vol tage,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 20  be low.  

Table  A.20  – Values  for current/vol tage  sensing  

Parameter Type  Value  Description  

Request_Sensing  B inary 0  or 1  0 :  No  request  

1 :  Transfer request  

Curren t  Number 0  to  1   000  A Measured  cu rren t  

Vol tage  Number 0  to  1   000  V  Measured  vol tage  

Reserved     

 

A.6.3.2  Current/vol tage sensing  request  

I t  requests  sensing  whenever wi re less  power is  received  for a  speci fic time.  Consequentl y,  
the  WPMS–D  MGMT block sends  the  control  command  to  the  coupler b lock to  sense  the  
vol tage  and  curren t wh i l e  receiving  power.  

A.6.3.3  Current/vol tage sensing  response  

I t  i s  requ i red  when  requesting  the  curren t/vol tage  sens ing  for the  WPMS–D MGMT block to  
calcu late  the  receiving  power.  Consequen tl y,  the  WPMS–D coupler b lock sends  the  measured  
curren t and  vol tage  to  the  WPMS–D MGMT block.  

A.6.4  Abnormal  si tuation  control  

A.6.4. 1  General  

The  WPMS–D MGMT b lock controls  the  WPMS–D coupler block wi th  the  calcu lated  
parameters  to  so lve  an  abnormal  s i tuation  and  includes  the  requ i red  i n formation .  The  
defin i tion  of the  i n terfaces  is  as  fo l l ows:  

DMTC–ABNR.con trol  {  

 Request_AbnormalControl ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 21  be low.  
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Table  A.21  – Values  for abnormal  si tuation  control  

Parameter Type  Value  Description  

Request_Abnormal  Con trol  B i nary 0  or 1  0 :  No  change  

1 :  Con trol  request  

Reserved     

 

A.6.4.2  Abnormal  si tuation  control  noti fication  

I t  i s  requ i red  when  the  abnormal  s i tuation  control  i n formation  is  received  from  the  WPMS–D  
APP block.  Consequentl y,  the  WPMS–D MGMT block con trols  the  coupler b lock based  on  the  
received  abnormal  s i tuation  con trol  i n formation .  

A.6.5  WPT termination  control  

A.6.5. 1  General  

The WPMS–D  MGMT block controls  the  coupler b lock for WPT term ination  and  i ncludes  the  
re lated  i n formation .  The  defin i tion  of the  i n terfaces  i s  as  fo l lows:  

DMTC–END.control  {  

 Request_EndControl ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 22  be low.  

Table  A.22  – Values  for WPT termination  control  

Parameter Type  Value  Description  

Request_EndControl  B i nary 0  or 1  0 :  No  change  

1 :  Control  request  

Reserved     

 

A.6.5.2  WPT termination  control  noti fication  

I t  i s  requ i red  when  WPT term ination  control  i n formation  is  received  from  the  WPMS–D  MGMT 
block.  The  WPMS–D  MGMT block controls  the  coupler b lock based  on  the  received  WPT 
term ination  control  i n formation .  

A.6.6  Fu l l  charge  

A.6.6. 1  General  

When  the  battery of a  WPMS–D is  fu l l y charged ,  the  coupler b lock control  i s  requ ired  for 
term inating  WPT and  the  re lated  i n formation  is  i ncluded .  The defin i ti on  of the  i n terfaces  i s  as  
fol lows:  

DMTC–FULL.control  {  

 Request_Fu l lControl ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 23  be low.  
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Table  A.23  – Value  for fu l l  charge noti fication  

Parameter Type  Value  Description  

Request_Fu l l  Control  B i nary 0  or 1  0 :  No  change  

1 :  Control  request  

Reserved     

 

A.6.6.2  Fu l l  charge  noti fication  

I t  i s  requ i red  when  the  WPMS–D MGMT b lock con fi rms  the  fu l l  charge  of the  battery.  I n  order 
for the  WPMS–D MGMT b lock not to  receive  power,  i t  controls  the  WPMS–D  coupler.  

A.6.7  In ter-device WPT 

A.6.7. 1  General  

The WPMS power requester MGMT b lock control s  the  coupler b lock for receiving  WPT from  
the  power provider.  

DMTC–WPTD.control  {  

 Request_WPTDControl ,  

 }  

For the  values  for the  above  message,  refer to  Table  A. 24  be low.  

Table  A.24  – Values  for in ter-device WPT 

Parameter Type  Value   Description  

Request_WPTD Control  B i nary 0  or 1  0 :  Not  recei ve  WPT 

1 :  Recei ve  WPT 

Reserved     

 

A.6.7.2  In ter-device WPT control  

I t  i s  requ i red  when  the  WPMS power requester MGMT block receives  the  input  about  WPT 
between  receivers  from  users .  The  WPMS power requester coupler b lock receives  WPT from  
the  power provider.  
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