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NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
CONSUMER TERMINAL FUNCTION  FOR ACCESS  

TO IPTV AND OPEN  INTERNET MULTIMEDIA SERVICES –  
 

Part 1 :  General  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  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 onal  
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 National  
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  Comm i 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,  servan ts  or agents  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.  

A Category D  l i a ison  was  set up  between  TC1 00  and  the  OPEN  I PTV FORUM  i n  201 1 .  The  
OPEN  I PTV FORUM  was  merged  wi th  the  H ybrid  Broadcast Broadband  Televis ion  (HbbTV)  
Association  i n  201 4.  

I n ternational  Standard  I EC  62766-1  has  been  prepared  by I EC techn ical  comm ittee  1 00:  
Aud io,  video 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 :  

CDV Report  on  voti ng  

1 00/2484/CDV 1 00/2656/RVC 

 

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.  
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Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i recti ves,  Part 2 .  

A l i st of a l l  parts  in  the  I EC  62766  series,  publ ished  under the  general  ti tl e  Consumer terminal 
function for access to IPTV and open  internet multimedia  services,  can  be  found  on  the  I EC  

websi te.  

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 ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  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 prin ter.  
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INTRODUCTION  

The I EC 62766  series  i s  based  on  a  series  of speci fications  that  was  ori g inal l y developed  by 
the  Open  I PTV Forum  (OIPF).  They speci fy the  user-to-network in terface  (UN I )  for consumer 
term inals  to  access  I PTV and  open  i n ternet mu l timed ia  services  over managed  or non-
managed  networks  as  defined  by OIPF.  

The  Open  IPTV Forum  (OIPF)  I PTV solu tion  provides  speci fications  for an  end-to-end  
p latform  for the  deployment of I PTV services.  F i gure  1  shows  a  h igh- level  l og ical  view of the  
scope  of the  OIPF  I PTV solu tion .  

The  Open  I PTV Forum  has  developed  an  end -to-end  solu tion  to  a l l ow any consumer end-
device,  compl iant  to  the  Open  I PTV Forum  speci fications,  to  access  enriched  and  
personal ised  I PTV services  e i ther i n  a  managed  or a  non-managed  network.  

To  that end ,  the  Open  I PTV Forum  focuses  on  standard is ing  the  user-to-network i n terface  
(UN I )  both  for a  managed  and  a  non-managed  network,  as  depicted  i n  F igure  1 .  

 

Figure 1  – Open  IPTV Forum  scope  

Throughou t the  speci fications,  the  terms  “open  I n ternet”  and  “unmanaged  network”  are  used  
in terchangeabl y to  refer to  the  abi l i ty to  access  any service  provider us ing  any access  
network provider wi thout  any qual i ty of service  guaran tees.  

Managed  network I PTV services  are  provided  wi th  QoS  guarantees,  for example  wi th in  a  
trip le-play wal l ed  garden .  

Open  I n ternet I PTV services  are  accessed  via  the  I n ternet,  wi thou t QoS  guaran tees ,  for 
example  via  a  portal .  

I n  both  cases,  I PTV services  are  accessed  via  a  service  p latform  that  provides  supporting  
faci l i ti es  for mu l tip le  service  providers.  

Th i rd -party con ten t providers  suppl y med ia  assets  that are  del i vered  wi th in  the  I PTV services .  

The  Open  I PTV Forum  (OIPF)  speci fication  for consumer term inal  function  and  network 
in terfaces  for access  to  I PTV and  open  I n ternet mu l timed ia  services  consist  of the  fol l owing  
mu l tip le  parts :  
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•  Part  1 :  General  ( th is  document)  

•  Part  2-1 :  Med ia  formats  

•  Part  2-2 :  HTTP adaptive  stream ing  

•  Part  3 :  Content  metadata  

•  Part  4-1 :  Protocols  

•  Part  4-2 :  Examples  of I PTV protocol  sequences  

•  Part  5-1 :  Declarati ve  appl ication  envi ronment 

•  Part  5-2 :  Web  standards  TV profi le  

•  Part  6 :  Procedural  appl ication  envi ronment 

•  Part  7 :  Authen tication ,  con ten t protection  and  service  protection  

•  Part  8 :  Profi l es  

Th is  document (Part  1 )  defi nes  general  common  e lements  and  speci fi es  the  document 
structu re,  the  scopes  of,  and  re lationsh ips  between  the  other parts ,  wh ich  deal  wi th  speci fic 
aspects  of the  O IPF  consumer term inal  function  and  network i n terfaces.  
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CONSUMER TERMINAL FUNCTION  FOR ACCESS  
TO IPTV AND OPEN  INTERNET MULTIMEDIA SERVICES –  

 
Part 1 :  General  

 
 
 

1  Scope 

This  part  of I EC 62766  defines  general  common  e lemen ts  and  speci fi es  the  structure  of 
the  I EC  62766  series,  the  scopes  of,  and  re lationsh ips  between  the  other parts.  

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 ti on  
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 62766-2-1 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 2-1 : Media formats  

I EC  62766-2-2 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 2-2: HTTP adaptive streaming  

I EC 62766-3,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 3: Content metadata  

I EC 62766-4-1 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 4-1 : Protocols  

I EC  62766-4-2 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 4-2: Examples of IPTV protocol sequences  

I EC 62766-5-1 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 5-1 : Declarative application  environment  

I EC  62766-5-2 ,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 5-2: Web standards TV profile  

I EC 62766-6,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 6:  Procedural application environment  

I EC  62766-7,  Consumer terminal function  for access to IPTV and open internet multimedia  
services – Part 7: Authentication,  content protection and service protection  

I EC  62766-8,  Consumer terminal function for access to IPTV and open internet multimedia  
services – Part 8: Profiles  
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3 Terms,  defin i tions  and  abbreviated  terms  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

I SO  and  I EC main ta in  term inolog ical  databases  for use  i n  standard ization  at  the  fol lowing  
addresses:  

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

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

3. 1 . 1   
3DTV 

plano-stereoscopic three-d imensional  te levision  

3. 1 .2   
access  network 

network i n frastructure  used  by the  access  provider to  del i ver I PTV services  to  the  consumer 

Note  1  to  en try:  The  access  network i n frastructu re  i s  used  for the  de l i very of the  con ten t and  may i ncl ude  q ual i ty  
of service  management  to  ensure  that  appropriate  network resources  are  avai l ab le  for the  del i very of the  con ten t.  

3. 1 .3   
appl ication  

col l ection  of assets  and  l og ic  that  together provide  a  service  to  the  user 

Note  1  to  en try:  Assets  and  l og ic  may res ide  e i ther i n  an  app l i cation  server or i n  the  I TF  or both .  

3. 1 .4   
catch-up  TV 
service  that a l l ows  the  end  user,  us ing  an  EPG  or a  porta l ,  to  watch  l i near TV programs that  
were  previous l y broadcast 

3. 1 .5   
consumer domain  

domain  where  the  I PTV services  are  consumed  

Note  1  to  en try:  A consumer domain  can  cons ist  of a  s i ng le  term inal  or a  network of term inal s  and  re lated  devices  
for service  consumption .  

3. 1 .6   
consumer network 

l ocal  area  network in  wh ich  the  I PTV term inal  function  i s  l ocated  

Note  1  to  en try:  Consumer networks  i ncl ude  res iden tia l  networks,  wi reless  hot-spots,  hote l  networks,  etc.  

3. 1 .7   
consumer 
end  user 
user 

i nd ividual  who  use  the  I PTV services  

Note  1  to  en try:  End  users  (consumers)  may i ncl ude,  for example,  members  of the  same  fam i l y.  

3. 1 .8   
content  

i nstance  of aud io,  video,  aud io-video i n formation ,  or data  

http://www.electropedia.org/
http://www.iso.org/obp
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3. 1 .9   
content  gu ide  
program  gu ide  
on-screen  gu ide  to  schedu led  con ten t and  content on  demand ,  a l lowing  a  user to  navigate,  
se lect,  and  d iscover con ten t by time,  t i t l e,  channel ,  genre,  etc.  

3. 1 . 1 0   
content  on  demand  
CoD  
service  where  a  user can  se lect  the  ind ividual  conten t  i tems  they want  to  watch  from  the  l i st  of 
avai l ab le  content  

Note  1  to  en try:  Consumption  of the  content  i s  s tarted  upon  user request.  

3. 1 . 1 1   
content  protection  

means  to  protect  content  from  unauthorized  usage  

Note  1  to  en try:  Unau thori zed  usage  i ncl udes,  for example,  red i stri bu tion ,  record ing ,  p l ayback,  dupl i cation ,  etc.  

3. 1 . 1 2   
content  provider 

enti ty that provides  con tent  and  associated  usage  righ ts  to  the  I PTV service  provider 

3. 1 . 1 3   
In ternet  
worldwide,  publ icl y accessible  network of i n terconnected  computer networks  that transm i t  
data  by packet swi tch ing  us ing  the  standard  I n ternet  Protocol  ( I P)  

3. 1 . 1 4   
IPTV service provider 

enti ty that offers  I PTV services  and  wh ich  has  a  con tractual  relationsh ip  wi th  the  subscriber 

3. 1 . 1 5   
IPTV solution  
solu tion  defined  by the  mu l ti -part series  of I EC  62766  

3. 1 . 1 6   
IPTV terminal  function  
ITF  
functional i ty wi th in  the  consumer network that i s  responsible  for term inati ng  the  med ia  and  
con trol  for an  I PTV service  

3. 1 . 1 7   
local  storage  
conten t storage  wi th in  the  adm in istrati ve  rea lm  of the  I PTV service  provider,  bu t  not in  thei r 
physical  envi ronment 

Note  1  to  en try:  For example,  l ocal  s torage  cou l d  be  a  parti t i on  of s torage  l ocated  i n  the  res identi a l  network and  
a l l ocated  to  the  service  provider to  pre-l oad  CoD.  

3. 1 . 1 8   
network based  personal  video  recorder 
nPVR 
provis ion  of PVR functional i ty whereby the  con tent i s  s tored  in  the  I PTV service  provider 
domain  

Note  1  to  en try:  The  nPVR al l ows  a  user to  schedu l e  the  record i ng  of schedu l ed  content  prog rams.  The  user can  
l ater sel ect  the  con ten t they want  to  watch  from  the  recorded  con tent.  



I EC 62766-1 : 201 7  © I EC  201 7  – 1 1  –  

3. 1 . 1 9   
portal  
function  of a  service  p latform  that provides  an  en try poin t  to  i nd ividual  I PTV services  to  users  
via  a  GU I  

3. 1 .20   
program  

segment of schedu led  content wi th  a  defi ned  beg inn ing  and  end  

3. 1 .21   
push  CoD  
type  of content  on  demand  where  the  conten t i s  pre-loaded  to  the  I TF  local  s torage  by the  
service  provider 

Note  1  to  en try:  The  user has  no  d i rect  con trol  of what  conten t i s  pre-l oaded .  However,  the  service  provi der may 
make  the  choice  based  on  user preferences  and  habi ts .  Conten t i s  avai l abl e  for d i rect  consumption  after the  user 
selection  i s  confi rmed .  

3. 1 .22   
residential  network 

l ocal  network of devices  (gateways  and  term inals)  at  the  end  user’s  prem ises  

3. 1 .23   
scheduled  content  

service  where  the  p lay-out  schedu le  is  fixed  by an  enti ty other than  the  user 

Note  1  to  en try:  The  content  i s  del i vered  to  the  user for immed iate  consumption .  

3. 1 .24   
service  

con ten t and  appl ications  provided  by service  p latform  providers  and  service  providers  

3. 1 .25   
service access  protection  

means  to  protect I PTV services  from  unau thorized  usage/access  

Note  1  to  en try:  Such  unauthori zed  usage  or access  i ncl ude  access  from  unau thori zed  users  or a  DOS  attack.  

3. 1 .26   
service platform  provider 
enti ty wh ich ,  based  on  a  contractual  re lationsh ip  wi th  I PTV service  providers ,  provides  the  
supporti ng  functions  for the  del i very of I PTV services,  wh ich  are  not part of the  I PTV service,  
bu t are  requ ired  for manag ing  i ts  del i very 

Note  1  to  en try:  Supporti ng  functions  for the  del i very of I PTV services  are,  for example,  charg ing ,  access  con trol  
and  other functions  wh ich  are  not  part  of the  I PTV service.  

3. 1 .27   
service protection  
means  to  protect  contents  (fi les  or s treams)  during  thei r del i very 

3. 1 .28   
session  portabi l i ty  
abi l i ty of a  g iven  service/appl ication  to  be  swi tched  from  one  device  to  another for a  
con tinuation  of a  sess ion  i n  real  t ime  

3. 1 .29   
start-over TV 
service  that enables  the  end  user to  p l ayback a  l i near TV program  that  i s  currentl y being  
broadcasted  from  i ts  s tart 
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3. 1 .30   
subscriber 
i nd ividual  that makes  the  contract (subscription)  wi th  a  service  provider for the  consumption  of 
certa in  services  

3. 1 .31   
tri ck mode  

faci l i ty to  a l low the  user to  control  the  p layback of con ten t  

Note  1  to  en try:  The  p l ayback of con tent  i ncl udes  faci l i ti es  such  as  pause,  fast  and  s l ow p l ayback,  reverse  
pl ayback,  i nstant  access,  repl ay,  forward  and  reverse  skipping .  

3. 1 .32   
user profi l e  

i n formation  associated  wi th  a  speci fic  user who i s  a  part  of a  subscription  

Note  1  to  en try:  I n formation  i ncl udes,  for example,  vi ewi ng  preferences.  

3.2  Abbreviated  terms  

AAC Advanced  Aud io  Cod ing  

ADSL Asymmetric D ig i ta l  Subscriber Li ne  

AG  Appl ication  Gateway 

AKA Authen tication  and  Key Agreement  

AP  Access  Poin t and  Au then tication  Proxy 

API  Appl ication  Programming  I n terface  

A-RACF  Access  Resource  Adm ission  Control  Function  

AS  Appl ication  Server 

ASM  Authen tication  and  Sess ion  Management  

AV Authen tication  Vector 

AVC Advanced  Video Cod ing  

A/V Aud io  and  Video  

BCG  Broadband  Content  Gu ide  

BMP Basel i ne  Managed  Profi l e  

BTF  Basic Transport Function  

CA Cond i tional  Access  

CAC Connectivi ty Adm ission  Control  

CAM  CA Modu le  

CAS  Cond i tional  Access  System  

CC  Cluster Control ler 

CD  Content Del i very 

CDC Connected  Device  Configuration  

CDF  Content Del i very Function  

CDN  Content  Del i very Network 

CDNC CDN  Control l er 

CDS  Content  D i rectory Service  

CE  Consumer Equ ipment 

CENC Common  Encryption  ( i n  I SO  base  med ia  fi l e  format fi l es)  

CG  Content  Gu ide  

CGM  Consumer Generated  Med ia  
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CI  Common  I n terface  

CK Ciphering  Key 

CoD  Content  on  Demand  

CPE  Customer Prem ise  Equ ipment  

CPI  Content Provider I n terface  

CSP  Content and  Service  Protection  

CSP-T  CSP  Term inal  based  approach  

CSPG  Content  and  Service  Protection  Gateway Gateway 

CTD  Content  Transformation  Device  

DAE  Declarative  Appl ication  Envi ronment  

DASH  Dynam ic Adaptive  Stream ing  over HTTP 

DCF  DRM  Conten t Format  

DHCP Dynam ic Host Configuration  Protocol  

DIFFServ Di fferen tiated  Services  

DLNA Dig i ta l  L i ving  Network Al l i ance  

DLNA DMC DLNA Dig i ta l  Med ia  Control l er 

DLNA DMP DLNA Dig i ta l  Med ia  Player 

DLNA DMR DLNA Dig i ta l  Med ia  Renderer 

DLNA DMP DLNA Dig i ta l  Med ia  Server 

DOS  Den ia l  of Service  

DRM  Dig i ta l  Righ ts  Management  

DSCP DIFFServ Code  Poin t  

DSL  Dig i ta l  Subscriber L i ne  

DTCP-IP  Dig i ta l  Transm iss ion  Content Protection  over I n ternet Protocol  

DTT Dig i ta l  Terrestria l  Televis ion  

DVB-IP  Dig i ta l  Video  Broadcasting  (over)  I n ternet Protocol  

ECMA ECMA I n ternational  – European  association  for standard izing  i n formation  and  
commun ication  systems   

EIT  Even t I n formation  Table  

EMP Enhanced  Management Profi l e  

EPG  E lectron ic  Program  Gu ide  

FCC Fast Channel  Change  

FE  Functional  Enti ty 

FLUTE  Fi l e  Del i very over Un id i rectional  Transport  

GBA Generic  Bootstrapping  Arch i tecture  

GEM  G lobal l y Executable  Mu l timed ia  home p latform  

GENA General  Event  Noti fication  Arch i tecture  

GPON  G igabi t  Ethernet Pass ive  Optical  Network 

GU I  Graph ical  User I n terface  

HAS  HTTP Adaptive  Stream ing  

HD  H igh  Defin i tion  

HDMI  H igh  Defin i tion  Mu l timed ia  I n terface  

HE-AAC H igh  Efficiency AAC  
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HLA H igh  Level  Arch i tectu re  

HN  Home Network 

HN I  Home Network I n terfaces  

HN I -AGG  HN I  between  AG  and  CSPG  

HN I -AGI  HN I  between  AG  and  IG  

HN I -AMNI  HN I  – Add i tional  Managed  Network I n terface  

HN I -CSP HN I  – Con tent and  Service  Protection  

HN I -IG I  HN I  – IMS  Gateway I n terface  

HN I -I N I  HN I  – I TF  Network I n terface  

HSS  Home Subscriber Server 

HTTP Hypertext Transfer Protocol  

IAI  I n ternet Access  I n terface  

IG  IMS  Gateway 

IGMP I n ternet  Group  Management Protocol  

IMPI  IMS  Private  User I den ti ty 

IMPU  IMS  Publ ic User i denti ty 

IMS  I P  Mu l timed ia  Subsystem  

IP  I n ternet Protocol  

IPMP I n te l l ectual  Property Management Protocol  

IPTV I n ternet Protocol  TeleVis ion  

IRCF  ITF  Remote  Control  Function  

IS IM  IP  Mu l timed ia  Services  I den ti ty Modu le  

ISO  I n ternational  Standards  Organ isation  

ISOBMFF  ISO Base  Med ia  F i l e  Format 

ISP  I n ternet Service  Provider 

ITF  IPTV Term inal  Function  

LAN  Local  Area  Network 

MAC Message  Authen tication  Code  

M/C-U /C  Mu l ticast to  Un icast  

MDTF  Mu l ticast Data  Term inating  Function  

MPEG  Motion  Picture  Experts  Group  

MSRP Message  Session  Relay Protocol  

MU I  Med ia  I n teroperabi l i ty Un i t  

NAT Network Address  Trans lation  

NPI  Network Provider I n terfaces  

nPVR Network Personal  Video  Recorder 

OIP  Open  I n ternet Profi l e  

OIPF  Open  I PTV Forum  

OITF  Open  I PTV Term inal  Function  

OMA Open  Mobi le  Al l i ance  

P2P  Peer-to-Peer 

PAE  Procedural  Appl ication  Environment  

PC  Personal  Computer 
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PDCF  Packeti zed  DRM  Conten t Format  

PIM  Protocol  I ndependent Mu l ticast  

P iP  P icture- in -Picture  

PLMN  Publ ic Land  Mobi le  Network 

POTS  Pla in  Old  Telephony Service  

PSS  (3GPP)  Packet-swi tched  Stream ing  Service  

PVR Personal  Video Recorder 

QoS  Qual i ty of Service  

RA Remote  Access  

RAC Resource  and  Adm ission  Con trol  

RADA Remote  Access  D iscovery Agen t  

RAND  Random  Chal l enge  

RATA Remote  Access  Transport Agent  

RCEF  Resource  Control  Enforcement Function  

RET  RETransm iss ion  

RTP  Real  Time  Protocol  

RTCP Real  Time  Control  Protocol  

RTSP Real  Time Stream ing  Protocol  

RMS  Remote  Management System  

RU I  Remote  User I n terface  

SAA Service  Access  Au thentication  

SAML Securi ty Assertion  Markup Language  

SCART Synd icat des  Constructeurs  d 'Apparei ls  Rad iorécepteurs  et Téléviseurs  

S-CSCF  Serving  Cal l  Sess ion  Control  Function  

SD  Standard  Defin i tion  

SD&S  Service  D iscovery and  Selection  

SDP  Session  Description  Protocol  

SDT Service  Description  Table  

SIM  Subscriber I denti ty Modu le  

SIP  Session  I n i tiation  Protocol  

SLA Service  Level  Agreement  

SMS  Short Message  Service  

SOAP S imple  Object Access  Protocol  

SP  Service  Provider 

SPI  Service  Provider I n terface  

SPDF  Service-based  Pol icy Decis ion  Function  

SPP  Service  Platform  Provider 

SSO  S ing le  S ign-On  

STB  Set Top  Box 

STP  SD&S  Transport  Protocol  

SVG  Scalable  Vector Graph ics  

TBD  To  Be  Determ ined  

TCI  Transport and  Control  I n terface  
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TCP/IP  Transm ission  Control  Protocol /I n ternet  Protocol  

TVA TV Anytime  

UE  User En ti ty 

U I  User I n terface  

U ICC  Un iversal  I n tegrated  Circu i t  Card  

UN I  User Network I n terface  

URI  Un i form  Resource  I denti fier 

URL  Un i form  Resource  Locator 

USIM  Un iversal  Subscriber I denti ty Modu le  

UU ID  Un iversal l y Un ique  IDenti fier 

VoD  Video on  Demand  

xDSL  Any DSL  

WAN  Wide  Area  Network  

WG WAN  Gateway 

WLAN  Wireless  LAN  

XHTML eXtensib le  H ypertext Markup Language  

XML eXtensib le  Markup  Language  

4 OIPF terminal  function  and  network interfaces  overview 

4.1  General  

Figu re  2  shows  a  h igh- level  l og ica l  view of the  scope of the  O IPF  solu tion  i n  terms  of 
networks  and  functional  en ti ties  i n  the  residen tial  network.  Note  that  there  i s  no  prescription  
about  how these  functional  enti ti es  are  mapped  to  phys ical  device  implementations.  For 
example,  i t  i s  conceivable  that a  s ing le  res identia l  device  cou ld  host a  term inal  (O ITF)  
function  and  any of the  gateway functions  ( IMS-,  Appl ication- ,  and /or Content and  Service  
Protection  Gateways)  i n  one  "box".  C lause  5. 3. 4  of the  O IPF  Arch i tecture  speci fication  [1 ] 1  
describes  many plaus ib le  deployment scenarios  i nvolving  a l location  of these  functional  
en ti ti es  to  phys ical  en ti ties  such  as  a  TV or a  STB.  

Managed  network I PTV services  are  provided  from  wi th in  an  operator’s  core  network,  
enabl ing  the  service  provider to  make use  of service  enhancement faci l i ti es  l i ke  mu l ticast  
del i very and  QoS  provis ion .  A managed  network may re l y on  the  IMS  arch i tecture,  bu t non-
IMS  based  managed  networks  are  a lso  i n  the  scope  of th is  document.  

Open  I n ternet I PTV services  are  accessed  via  an  i ndependentl y operated  access  network,  
wi th  or wi thou t QoS  guaran tees.  Open  I n ternet  I PTV services  may be  accessed  via  a  service  
p latform  (e. g . ,  a  porta l )  that provides  supporting  faci l i ties  for mu l ti p le  service  providers .  

___________ 

1  Numbers  i n  square  brackets  refer to  the  B i bl i ography.  
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Figure  2  – IPTV solu tion  scope  

The document provides  an  end-to-end  solu tion  that can  provide  any of the  fol lowing  I PTV 
services:  

•  schedu led  content services  ( l i near TV),  possib l y hybrid  (combin ing  the  usage  of I PTV and  
broadcast del i very) ,  i nclud ing  thei r record ing  (PVR),  and  e lectron ic programme gu ide  
(EPG);  

•  con ten t on  demand  (both  stream ing  and  down load)  services;  

•  network PVR and  managed  local  PVR,  i nclud ing  t imesh i ft  for network PVR and  
personal ised  channel  services;  

•  purchase  of d ig i ta l  med ia  service;  

•  i n formation  services,  both  wi th  and  wi thout any re lation  to  the  content del i very services;  
and  

•  noti fication  services  (network-generated  noti fications,  user rem inders,  emergency 
announcement) ;  

•  communication  services,  i ncl ud ing  noti fications,  and  the ir b l end ing  wi th  the  con ten t 
de l i very services;  

•  med ia  formats  for voice  and  A/V communication  services;  

•  h ybrid  (broadcast-broadband)  appl ication  support.  

These  I PTV services  can  be  provided  general l y in  both  the  managed  network and  open  
in ternet modes  of operation ,  bu t  there  may be  d i fferences  i n  how each  service  is  provided  
between  these  two  modes  of operation .  I PTV services  i n  managed  networks  may use  service  
enhancement faci l i ti es  l i ke  mu l ticast de l i very and  QoS  provis ion .  

Functions  are  speci fied  that  enable  attracti ve  and  i nnovative  ways  to  provide  the  services  
l i sted  above.  They can  be  summarised  as:  

•  service  provision ing ,  i ncl ud ing  network attachment,  user management,  i nclud ing  the  
management of mu l ti p le  users  wi th in  a  household ,  where  appl icable,  qual i ty-of-service  
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(QoS)  provis ion ing ,  remote  management of the  devices  in  the  home network,  i ncl ud ing  
configuration ,  fau l t d iagnosis  and  software  upgrade;  

•  service  access  and  control ;  

•  service  and  content navigation ;  

•  i n teractive  appl ication  p latforms;  

•  con ten t and  service  protection ,  where  appl icable ;  

•  i n terworking  wi th  DLNA-compl ian t home network devices;  

•  bookmarking  of con ten t;  

•  sess ion  continu i ty and  portabi l i ty between  devices;  

•  adaptive  s tream ing  of content  over HTTP,  speci fi ed  i n  I EC 62766-2-2 ;  

•  fast-channel  change (FCC)  and  retransm iss ion  (RET),  based  on  DVB-IPTV;  

•  HN I -IG I  i nstantiation  using  S IP;  

•  con ten t navigation  con trols  (a l so  known  as  “forced  p lay-ou t”) ;  

•  DLNA remote  U I -based  con trol  of the  O ITF.  

These  services  and  functions  are  derived  from  the  Open  I PTV Forum  publ ication  “Services  
and  Functions  for Release  2” ,  V1 . 0,  October 2008  [2 ] .  

The  other parts  of the  I EC 62766  series  are  i n troduced  i n  4 . 2  to  4 . 9 .  

Annex A provides  an  i n formative  summary of a l l  the  uses  of XML schemata  i n  the  I EC  62766  
series .  

Annex B  provides  the  defin i ti on  of the  relevant  functional  en ti ti es  and  the  reference  poin ts  
between  them ,  wh ich  are  speci fi ed  normativel y i n  the  other parts  of the  I EC  62766  series.  

Compared  wi th  the  I TU-T I PTV arch i tecture,  as  speci fied  i n  I TU-T  Recommendation  Y. 1 91 0  
[3 ] ,  the  OIPF  Functional  Arch i tecture  [1 ]  appl ies  d i fferen t term inology for functional  en ti ti es  
and  reference  poin ts,  bu t  there  i s  a  clear log ical  mapping  between  the  two  arch i tectures,  
hence  they are  not  i n  con trad iction  i n  any respect.  

The  OIPF  I PTV term inal  function  (OITF),  as  described  above,  i s  a  l og ical  functional  en ti ty that 
can  be  implemented  i n  any kind  of appropriate  term inal  device.  The  OITF  implements  the  UN I  
speci fied  i n  the  present document bu t there  is  no  prescription  of the  actual  term inal  device.  
Th is  i s  i n  con trast,  to  a  certa in  exten t,  to  the  approach  for I TU-T term inal  devices  i n troduced  
in  I TU-T Recommendation  H . 720  [4] ,  bu t  the  two approaches  are  not  i n  con trad iction .  

4.2  Media  formats  

I EC 62766-2-1  speci fi es  the  complete  set of adopted  med ia  formats,  i ncl ud ing  aud io,  video  
and  systems  l ayers,  a lso  anci l l ary content  such  as  subti tl es  and  resources  used  by other parts  
of the  solu tion ,  namely graph ics  and  aud io  cl ip  formats  for the  i n teractive  appl ication  
envi ronments .  

Support  for H . 264/AVC video  [5]  and  HE-AAC aud io  for content  de l i very services  i s  mandatory,  
bu t further optional  codecs  are  i ncluded  i n  order to  cater for speci fic reg ional  requ i rements  
and  m igration  from  legacy deployments.  

Video  formats  for A/V con ten t services  are  speci fi ed  for HD  and  SD  formats.  Sub-pictu re  
vi deo profi l es  for P iP  and  other services  are  a lso  speci fied .  
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Systems l ayers  are  speci fi ed  based  on  MPEG-2  systems (transport stream)  and  the  MP4  fi l e  
format,  both  of wh ich  are  mandatory to  be  supported  for unprotected  con tent i n  the  OITF.  For 
protected  fi l es,  three  varian ts  are  speci fi ed :  OMA DCF,  OMA PDCF and  Marl i n  I PMP.  

Add i tional  features  re lated  to  med ia  formats  are:  

•  cl ean  aud io  function ,  referri ng  to  the  solu tion  speci fied  by DVB;  

•  med ia  formats  for voice  and  A/V communication  services;  

•  med ia  formats  for A/V content  services  via  mobi l e  networks  to  mobi l e  term inals ;  

•  s i gnal l i ng  for the  de l i very of DAE appl ications  i n -band  wi th in  MPEG-2  TS  [6 ] .  

4.3  Adaptive streaming  

I EC 62766-2-2  i s  the  speci fication  for HTTP adaptive  s tream ing .  There  are  two methods  
speci fied  for enabl ing  adaptive  bi t-rate  stream ing  wi th  I PTV services.  

The  fi rst,  and  preferred  method ,  i s  based  on  MPEG  DASH  [7] ,  whereby OIPF-speci fic 
i n teroperabi l i ty poin ts  are  defined  for DASH  usage wi th  MPEG-2  TS  and  ISOBMFF [8]  
con tainer content.  

The  second  is  the  OIPF  HTTP adaptive  stream ing  (HAS)  format,  wh ich  is  based  on  3GPP 
Release  9  PSS.  An  extens ion  i s  speci fied  i n  order to  accommodate  the  MPEG-2  TS  systems 
l ayer as  wel l  as  MP4  fi l e  format.  HAS  a lso  provides  efficient management and  del i very of 
component med ia  s treams  (e. g .  a l ternative  aud io  l anguages)  wi th  adaptivel y s treamed  
con ten t.  

4.4 Content  metadata  

IEC 62766-3  speci fi es  a l l  aspects  of con ten t metadata,  i nclud ing  service  provider i n formation  
and  metadata  del i very.  

Two  l evels  of service  and  content d iscovery and  selection  are  defined ,  m irroring  the  DVB  
speci fications,  s tandard ised  by ETSI ,  for service  d iscovery and  selection  (SD&S)  [9] ,  and  
broadband  con ten t gu ide  (BCG)  [1 0] .  

Whereas  DVB  SD&S  foresees  the  del i very of metadata  wi th in  XML  documents,  the  IPTV 
solu tion  a lso  enables  service  d iscovery via  CE-HTML [1 1 ]  content  as  part  of an  i n teractive  
appl ication  hosted  by the  declarati ve  appl ication  environment (DAE),  described  below.  

Provision  i s  a lso  made  for metadata  to  be  del i vered  wi th in  the  content,  i . e .  the  MPEG-2  
transport stream ,  namely as  DVB service  i n formation ,  E IT  present/fo l l owing ,  wi thout 
accompanying  SDT i n formation .  Th is  method  ensures  that at  l east a  m in imum  of metadata  is  
avai lable  to  the  OITF  in  every ci rcumstance,  e . g .  when  un icast  retrieval  of the  metadata  m ight  
be  overloaded  at  the  server.  I t  i s  a lso  very conven ient  for qu ick retrieval  e . g .  when  the  OITF  is  
zapping  through  l i near TV services.  

IEC 62766-3  speci fies  some extens ions  to  DVB  SD&S.  Extensions  are  defined  for the  
fol l owing  purposes:  DAE  appl ication  s i gnal l ing ,  bandwid th  renegotiation ,  con ten t and  service  
protection  con trol  i n formation ,  and  fi l e  format i nd ication .  

Several  extensions  are  a lso  speci fied  for BCG,  namely:  transport protocol  i nd ication ,  con ten t  
protection  i n formation ,  and  content format i n formation ,  compris ing  aud io,  vi deo,  fi l e  format,  
transport protocol ,  and  paren ta l  gu idance i n formation .  

Metadata  de l i very i s  performed  as  speci fi ed  i n  DVB SD&S and  BCG,  i . e.  us ing  DVB  SD&S  
Transport Protocol  [9 ]  for mu l ticast del i very,  and  HTTP for un icast  del i very.  
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As  speci fied  by DVB,  BCG  data  can  be  de l i vered  in  con ta iners  via  un icast  or mu l ticast,  
i nclud ing  updates  via  TVA fragments.  The  OITF  may also  implement the  SOAP query 
mechan ism  to  selecti ve l y retrieve  BCG  data.  

4.5  Protocols  

IEC 62766-4-1  brings  together the  speci fication  of the  complete  set of protocols  for the  I PTV 
solu tion ,  covering  the  reference poin t i n terfaces  defined  in  the  OIPF  Arch i tecture  [1 ] .  These  
reference  poin ts  are  classi fi ed  as:  

•  the  UN I  i n terfaces,  between  the  network or service  provider domains  and  the  consumer 
domain ;  

•  the  HN I  i n terfaces,  between  the  functional  en ti ties  i n  the  consumer network domain ;  

•  the  NPI  i n terfaces,  between  the  functional  enti ties  i n  the  network and  service  provider 
domains;  and  

•  i n terfaces  to  external  systems,  e. g .  the  DLNA home network  [1 2] .  

F igure  3  shows  the  functions  ins ide  each  of the  residentia l  network functional  en ti ties  and  the  
set  of UN I  and  HN I  reference  poin ts  that i n terface  to  them .  

Note  that the  appl ication  gateway (AG)  functional  enti ty i s  optional ,  so  that i n  i ts  absence,  
OITFs  communicate  wi th  services  via  the  HN I -I N I  set of i n terfaces  d i rectl y.  Th is  mode  is  a lso  
sti l l  possible  when  an  AG  is  deployed .  Note  a lso  that HN I -AGG  and  HN I -AGI  i n terfaces  are  
not speci fied .  
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Figure 3  – Residential  network,  functional  en ti ti es,   
UN I  and  HN I  reference points  

Table  1  g i ves  a  description  of each  of the  UN I  reference  poin ts  and  i nd icates  wh ich  protocols  
have  been  speci fi ed  for thei r real isation .  
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Table  1  – UN I  reference  point descriptions  and  protocols  

Reference  
point  

Description  Protocols  

UNIP-1  Reference  poi n t  for user i n i ti ated  I PTV service  profi l e  management.  HTTP,  XCAP  

UN IS-6  Reference  poi n t  for user i n teraction  wi th  appl i cation  l og ic  for transfer of 
user requests  and  i n teracti ve  feedback of user responses  (provi der speci fi c  
GU I ).  HTTP  and  FLUTE  i s  used  to  i n terface  between  the  DAE  and  the  I PTV 
Appl i cation  Function .  

HTTP,  FLUTE  

UN IS-7  Requests  for transport  and  encod ing  of con ten t gu ide  metadata.  The  
reference  poi n t  i ncl udes  the  metadata  and  the  protocols  used  to  del i ver the  
metadata,  and  shal l  be  based  on  DVB-I P  BCG.   

HTTP,  
DVBSTP 

UN IS-8  Au then ti cati on  and  session  management  for managed  network rel yi ng  on  
IMS.  

I MS  S IP   

UN IS-9  Au then ti cati on  for GBA s i ng l e-s ign  on .  HTTP  

UN IS-1 1  Reference  poi n t  for con trol  of real  t ime  s tream ing  (e. g .  control  for pause,  
rewind ,  skip  forward ).  The  reference  poi n t  i ncl udes  content  d el i very session  
setup  when  not  re l yi ng  on  I MS.  

RTSP 

UN IS-1 2  Reference  poi n t  between  the  AG  and  the  provider speci fi c  appl i cation  
functional  en ti ty.  

HTTP,  FLUTE  

UN IS-1 3  User stream  con trol  for mu l ti cast  of real  time  conten t and  data .   I GMP  

UN IS-1 4  Reference  poi n t  used  for au thori zation  of service  access.  HTTP  

UN IS-1 5  Reference  poi n t  to  the  I PTV service  d i scovery FE  to  obtain  i n formation  
about  I PTV services  offered  by an  I PTV service  provi der.  

HTTP,  
DVBSTP 

UN IT-1 6  Reference  poi n t  used  for network attachment.  DHCP  

UN IT-1 7  Content  s tream  i ncl ud ing  content;  con ten t encryption  (for protected  
services)  and  con tent  encod ing .  Th i s  reference  poi n t  may be  u sed  for both  
mu l ti cast  and  un icast  (UN IT-1 7M  and  UN IT-1 7U ,  respecti ve l y) .   

RTP,  HTTP,  
UDP  

UN IT-1 8   Performance  mon i tori ng  i n terface  for reporti ng  the  performance  mon i tori ng  
resu l ts .   

RTCP,  RTSP  

UN IS-1 9  Reference  poi n t  to  the  I PTV service  provi der,  d i scovery functional  en ti ty,  to  
obtai n  the  l i s t  of service  provi ders ,  and  re lated  i n formation .  

HTTP   

UN I -RMS  Remote  management  us ing  the  Broadband  Forum  TR-069  framework [1 3] ,  
i ncl ud i ng  TR-1 04  [1 4]  and  TR-1 35[1 5] .   

HTTP/TR-069  

UN IS-CSP-T Rights  management  for protected  con ten t – i ncl ud i ng  key management and  
ri gh ts  expression .   

HTTP/MARLIN  

 

I EC 62766-4-1  i s  organ ised  i n  terms  of each  of the  major protocols  used ,  whereby the  speci fic  
usage  of each  protocol  for a  particu lar I PTV service  or function  i s  then  stated .  

I EC 62766-4-2  i s  i n formative.  I t  con tains  a  set of examples  of I PTV protocol  sequences  for 
various  services  as  defined  in  th is  document.  

4.6  Declarative  appl ication  envi ronment 

IEC 62766-5-1  speci fies  the  browser-based  declarative  appl ication  envi ronment (DAE)  that  
runs  i n  the  OITF  functional  en ti ty.  The  DAE  enables  web technolog ies  to  be  used  to  provide  
access  to  I PTV (and  other)  services  deployed  via  both  managed  networks  and  the  open  
in ternet.  

The  starti ng  poin t for the  DAE  speci fication  i s  CEA-201 4  [1 1 ] ,  a lso  known  as  CE-HTML.  The  
CEA-201 4  speci fication  makes  a  selection  from  among  the  various  avai lable  web technolog ies ,  
namely XHTML 1 . 0  trans i ti onal  or s trict;  DOM  l evel  2  core,  style,  even ts  and  a  subset of the  
HTML DOM;  CSS TV 1 . 0  [1 6] ;  ECMA-262  Java-script [1 7]  and  W3C (working  d raft)  
XMLHttpRequest  [1 8] .  Both  CEA-201 4  and  the  DAE speci fication  define  more  detai l  on  these  
i nclud ing  exactl y wh ich  parts  are  requ ired  and  wh ich  are  optional .  
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I n  add i ti on ,  the  DAE speci fication  a lso  defines  several  extens ions,  such  as :  

– the  adoption  of some properties  of CSS-3  (cascaded  style  sheets  version  3)  that avoid  the  
use  of J ava-script  for s imple  user i n terface  navigation ;  

– tagged  opcode replacement,  for more  s tream l ined  user even t generation ;  

– and ,  most importan tl y,  the  capabi l i ty exchange mechan ism .  

Th is  a l lows  the  I PTV server to  custom ise  offerings  based  on  the  s ignal led  capabi l i ti es  of the  
OITF.  Examples  of OITF  capabi l i ties  that can  be  provided  are  med ia  format and  DRM-specific  
capabi l i ties ,  l ocal  broadcast  tuner con trol ,  PVR and  conten t record ing  or down load  control .  

The  DAE  speci fication  a lso  defines  how SVG  (scalable  vector graph ics)  can  be  i ncluded ,  
e i ther wi th in  an  HTML document ( the  same way as  F lash  i s  typ ical l y used)  or as  a  stand-
alone  document.  The  version  of SVG  used  i s  SVG  Tiny 1 . 2  [1 9] .  

The  speci fication  provides  several  methods  for service  l i fecycle  management for use  
depend ing  on  the  ki nd  of appl ication  at hand .  A securi ty model  i s  defined  to  con trol  access  
from  services  to  device  capabi l i ties ,  based  on  fi ne-grained  perm iss ions  for each  capabi l i ty.  
Examples  of such  perm issions  are  access  to  OITF  configuration  and  setti ngs,  d iagnostics  and  
remote  management functions,  and  i n teraction  wi th  the  content and  service  protection  agen t.  

The  speci fication  conta ins  the  complete  set of J ava-script API  defi n i tions  for the  DAE.  

IEC 62766-5-2  (Web standards  TV profi l e)  defi nes  the  profi l e  of the  set of World  Wide  Web 
Consortium  (W3C)  speci fications  upon  wh ich  the  DAE  is  based ,  i . e.  HTML5  [20]  and  other 
re lated  web technolog ies.  I EC  62766-5-1  speci fies  how the  OIPF  Web standards  TV profi le  i s  
used  for the  presentation  of user i n terfaces,  i ncl ud ing  scripti ng  support for i n teraction  wi th  
network server-s ide  appl i cations  and  access  to  the  APIs  of the  other OITF  functions.  

4.7  Procedural  appl ication  envi ronment 

IEC 62766-6  speci fies  the  J ava-based  procedural  appl ication  envi ronment (PAE)  that  runs  i n  
the  appl ication  gateway (AG)  functional  enti ty.  

The  PAE is  based  on  DVB’s  I PTV profi l e  of GEM  (g lobal l y executable  mu l timed ia)  home  
p latform)  [21 ] .  Th is  i s  a  powerfu l  open  J ava  execu tion  environment that  can  a l low mu l ti p le  
appl ications  to  run  i n  paral l e l  on  the  host  device.  Appl ications  can  be  user-cen tric,  such  as  
EPG,  PVR con trol  or VoD  cl i ent,  or i n teractive  appl ications  associated  wi th  particu lar con ten t,  
or system  services  l i ke  remote  management,  aud ience  metering ,  data  access  tools  and  
protocol  hand lers.  The  GEM  platform  provides  a  set  of J ava  API s  that defi ne  a  common  core  
of TV-speci fic functional i ty for various  markets.  Th is  i ncl udes  user in terface,  access  to  content 
metadata,  med ia  (a lso  TV-speci fic)  decod ing  and  rendering  control .  

Various  deployment options  exist  for the  AG.  When  deployed  i n  a  gateway device  wi th  no  
d i rect user i n teraction ,  th is  i s  referred  to  as  “head less”  operation .  PAE  appl ications  are  a lso  
able  to  serve  remote  user i n terface  e lements  for the  DAE  of connected  OITFs.  When  
combined  wi th  an  OITF  i n  a  term inal  device,  the  PAE  can  provide  d i rect in teraction  via  the  
local  user i n terface.  

4.8  Authentication ,  content  protection  and  service  protection  

IEC 62766-7  speci fies  the  set of tools  and  methods  to  protect I PTV services  and  con ten t,  and  
for user au thentication .  

Two  approaches  are  speci fied  for con tent and  service  protection  (CSP) :  

– the  term inal -centric  approach  (CSP-T),  and  

– the  gateway-centric approach  (CSP-G).  
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The  term inal -centric  approach  provides  the  common  protected  con ten t del i very solu tion  
deployed  i n  compl iant term inals,  thereby offering  a  huge  popu lation  of secure  consum ing  
term inals  for I PTV services  del i vering  protected  con ten t.  CSP-T i s  an  end-to-end  protection  
system  based  on  Marl i n  Broadband 2 ,  defined  by the  Marl in  Developer Communi ty (MDC).  
With  CSP-T  the  CSP-T cl ien t  i n  the  OITF  i n teracts  d i rectl y wi th  the  CSP-T  server function  i n  
the  network to  acqu ire  protected  conten t.  

Marl i n  DMZ is  used  to  provide  support for con tent navigation  con trols  (a lso  known  as  “forced  
p lay-out”) .  

The gateway-centric approach  provides  a  conten t-protection  solu tion  whereby the  service  
provider i s  ab le  to  deploy any preferred  protection  system ,  or conti nue  to  use  the ir curren t 
so lu tion ,  to  de l i ver protected  content  to  the  user,  bu t the  de l i very protection  i s  term inated  i n  
the  CSP  gateway (CSPG)  function  and  a  common  local  protection  solu tion  is  used  to  main tain  
protection  on  the  con ten t on  the  fi na l  l i nk between  the  CSPG  and  the  OITF.  

Two  methods  are  defined  to  real ise  the  gateway-cen tric  approach :  one  based  on  DTCP-IP  
home network l i nk encryption ,  and  one  based  on  CI  P lus ,  the  enhancement of the  DVB 
common  i n terface,  provid ing  a  secure  channel  for the  con ten t sourced  by the  modu le  and  for 
communications  between  modu le  and  host.  

The  DTCP-IP  based  option  re l ies  on  a  common  CSPG  function  in  the  res iden tia l  network that  
term inates  the  service  provider protection  solu tion  and  sources  conten t streams  protected  
wi th  DTCP-IP  l i nk protection  to  one  or more  term inals  i n  the  home.  The  speci fication  a lso  
i ncludes  support  for the  de l i very of HDCP and  DTCP system  renewabi l i ty messages.  

The  CI  P l us  based  option  re l i es  on  the  provis ion  of a  separate  CSPG  device  i n  the  form  of a  
CI  P lus  CAM  wh ich  is  hosted  by each  OITF  device  that i s  to  have  access  to  content  and  
services  provided  by th is  means.  Al though  ori g inal l y targeted  towards  protected  broadcast 
stream  reception ,  the  I PTV solu tion  foresees  that  the  CI  P lus  host can  route  protected  con ten t 
received  via  the  I P  in terface  to  the  CI  P l us  i n terface  and  hence  the  CI  P lus  host acting  as  
CSPG.  

As  for user au thentication ,  several  methods  are  speci fied  for use  by I PTV services,  i f requ ired .  
User au thentication  can  be  performed  by HTTP bas ic and  d igest au then tication ,  network-side  
au thentication ,  web-based  authen tication  wi th  user-entered  creden tia ls  wi th in  a  DAE  
appl ication ,  GBA au then tication  using  the  I S IM  i n  the  IMS  gateway,  or SAML web-based  
s ing le  s i gn-on  au thentication .  A general i zed  HTTP d igest  au thentication  procedure  us ing  
credentia ls  from  the  IMS  gateway i s  a lso  speci fi ed .  

An  i n formative  annex on  how the  gateway-centric approach  (CSPG)  can  be  appl ied  to  an  
embedded  CSPG  that  term inates  any chosen  CA/DRM  solu tion  i n  a  device  that hosts  both  
that  CSPG  and  the  OITF  is  a lso  i ncluded .  

4.9  Profi l es  

I EC 62766-8  contains  the  defin i tion  of three  i n formative  profi les  of the  O IPF  I PTV solu tion ,  
correspond ing  to  three  typical  deployment environments.  

The  three  profi les  are  summaried  as  fol l ows:  

•  The  open  in ternet  profi le  (OIP) .  Th is  profi le  i s  i n tended  for “over-the-top”  services  that  do  
not u ti l i se  any QoS  provis ion  or term inal  management features.  

___________ 

2 Marl i n  Broadband  i s  the  trade  name of a  product suppl i ed  by Marl i n  Devel oper Commun i ty (MDC).  Th i s  
i n formation  i s  g i ven  for the  conven ience  of users  of th i s  document and  does  not  consti tu te  an  endorsement by 
I EC of the  product named .  Equ ival ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same  resu l ts .  
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•  The  basel i ne  managed  profi l e  (BMP).  Th is  profi l e  adds  support for the  schedu led  content 
and  s treamed  CoD  services  includ ing  a l l  associated  features  that faci l i tate  QoS  provis ion  
for con tent del i very i n  a  managed  network,  compared  to  the  OIP.  

•  The  enhanced  managed  profi le  (EMP).  Th is  profi l e  adds  nati ve  support for advanced  
managed-network features  such  as  IMS  [22 ] ,  Broadband  Con ten t Gu ide  [1 0]  and  TR-069  
[23]  based  remote  management,  compared  to  the  BMP.  
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Annex A 
(informative)  

 
XML schemas  

A.1  Imports  

Table  A. 1  l i sts  the  schema fi l es  that are  imported  i n to  other schemas,  bu t that are  not defi ned  
by the  Open  I PTV Forum .  

Table  A. 1  – Imported  XML schema fi les  

Schema namespace  Schema fi l ename  

urn : 3gpp: bookmark: 2009: IMS-PSS-MBMS  3gpp-bookmark-2009-IMS-PSS-MBMS. xsd  

u rn : 3GPP: ns:PSS:Adapti veHTTPStream ingMPD:2009  3GPP-MPD-009. xsd  

<<unnamed>>  ce-h tm l -profi l es-1 -0. xsd  

u rn : i etf: params: xm l : ns : enum-token-1 . 0  enum-token -1 . 0 . xsd  

u rn : i etf: params: xm l : ns : enum-tokendata-1 . 0  enum-tokendata-1 . 0. xsd  

h ttp: //www. example. com/fl u te  F l u te_FDT. xsd  

u rn : org : ets i : ngn : params: xm l : ns : i ptvbcserviceactiondata  i ptvbcserviceactiondata. xsd  

u rn : org : ets i : ngn : params: xm l : ns : i ptvcodservi ceactiondata  i ptvcodserviceactiondata. xsd  

u rn : org : ets i : ngn : params: xm l : ns : i ptvnpvrserviceactiondata  i ptvnpvrserviceactiondata. xsd  

u rn : org : ets i : ngn : params: xm l : ns :MbmsConten tSwi tchData  MbmsSwi tchData. xsd  

u rn : dvb:mhp: 2009  m is_xm lai t. xsd  

u rn : dvb:mhp: 2006  mhpiptv. xsd  

u rn : org : ets i : ngn : params: xm l : ns :PssMbmscommand  PssMbmsconnamd . xsd  

u rn : org : ets i : ngn : params: xm l : ns :PssConten tSwi tchData  PssSwi tchData. xsd  

u rn : dvb: i pi : sdns: 2006  sdns3r7. xsd  

u rn : dvb:metadata: i ptv: sdns: 2008-1  sdns_v1 . 4r1 0_modded . xsd  

u rn : dvb:metadata: i ptv: sdns: 201 2-1  sdns_v1 . 5r23. xsd  

u rn : tva:metadata: 201 1  tva_metadata_3-1 _v1 71 . xsd  

u rn : tva:metadata: 2005  tva_metadata_3-1 _v1 31 . xsd  

u rn : tva:mpeg7: 2005  tva_mpeg7. xsd  

u rn : tva:mpeg7: 2008  tva_mgeg7_2008. xsd  

h ttp: //www.w3. org/2000/09/xm lds ig#  xm ldsi g -core-schema. xsd  
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Table  A. 2  l i s ts  the  classi fication  schemes  that  may be  used  in  XML documents,  bu t that are  
not defined  by the  Open  I PTV Forum .  

Table  A.2  – Imported  classification  schemes  

Classi fication  scheme  Fi lename 

urn : tva:metadata: cs:ActionTypeCS:201 0  ActionTypeCS. xm l  

u rn : tva:metadata: cs:AtmosphereCS: 2005  AtmosphereCS. xm l  

u rn : tva:metadata: cs:Aud ioPu rposeCS: 2007  Aud ioPu rposeCS. xm l  

u rn : tva:metadata: cs:CaptionCod ingFormatCS: 201 0  Capti onCod ingFormatCS. xm l  

u rn : tva:metadata: cs:ContentAlertCS: 2005  ContentAlertCS. xm l  

u rn : tva:metadata: cs:ContentCommercia lCS: 2005-03  ContentCommercia lCS. xm l  

u rn : tva:metadata: cs:ContentCS: 201 1  ContentCS. xm l  

u rn : tva:metadata: cs:Deri vati onReasonCS: 2007  DerivationReasonCS. xm l  

u rn : tva:metadata: cs: FormatCS: 201 1  FormatCS. xm l  

u rn : tva:metadata: cs:HowRel atedCS: 201 1  HowRel atedCS. xm l  

u rn : tva:metadata: cs: I n tendedAud ienceCS:201 1  I n tendedAud ienceCS. xm l  

u rn : tva:metadata: cs: I n ten tionCS: 2005  I n tentionCS. xm l  

u rn : tva:metadata: cs:Med iaTypeCS: 201 0  Med iaTypeCS. xm l  

u rn : tva:metadata: cs:Orig i nationCS: 201 1  Ori g i nati onCS. xm l  

u rn : tva:metadata: cs:P ictureFormatCS: 201 1  P ictureFormatCS. xm l  

u rn : tva:metadata: cs:PurchaseTypeCS:2004  PurchaseTypeCS. xm l  

u rn :mpeg :mpeg7: cs:RoleCS: 201 1  RoleCS. xm l  

u rn : tva:metadata: cs: TVARoleCS: 201 1  TVARoleCS. xm l  

u rn : tva:metadata: cs:Un i tTypeCS:2007  Un i tTypeCS. xm l  

 

A.2  Includes  

Table  A. 3  l i s ts  the  schema fi l es  that are  i ncluded  i n to  other schemas,  i . e.  they are  not  used  
i ndependentl y to  form  XML documents.  These  schemas  are  defined  by the  Open  I PTV Forum .  

Table  A.3  – OIPF  XML schema include  fi les  

Datatype  Defin i tion  F i l ename  

DRMPri vateDataType  I EC 62766-7  csp-DRMPrivateDataType. xsd  

Marl i n  Pri vateDataType  I EC 62766-7  csp-Marl i nPri vateDataType. xsd  

HexB inaryPri vateDataType  I EC 62766-7  csp-HexBinaryPri vateDataType. xsd  

 

A.3  Redefines  

A.3. 1  General  

The fo l lowing  are  the  schema fi l es  that have  types  wh ich  are  used  by the  Open  IPTV Forum  
through  the  use  of redefine.  
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A.3.2  ce-html-profi l es-1 -0.xsd  

Th is  schema is  speci fied  normative l y i n  I EC  62766-5-1 .  

Due  to  constrain ts  wi th in  the  XML schema syn tax,  th is  fi l e  i s  a lso  mod i fied  to  i ncl ude  an  
add i tional  enumeration  value  i n  scal ingType,  “0. 33x0. 33” .  

 <xs: simpleType name="scalingType"> 

  <xs: restriction base="xs: string"> 

   <xs: enumeration value="arbitrary"/> 

   <xs: enumeration value="quartersize"/> 

   <xs: enumeration value="none"/> 

   <xs: enumeration value="0. 33x0. 33"/> 

  </xs: restriction> 

 </xs: simpleType> 

A.4  Schemas  

Table  A. 4  l i sts  the  XML schemas  defined  by the  Open  I PTV Forum .  

Table  A.4  – OIPF  XML schemas  

Schema Namespace  Defin i tion  F i lename  

urn : oipf: confi g : i g : 2009  I EC 62766-4-1  confi g - i g . xsd  

u rn : oipf: confi g : oi tfCapabi l i t i es: 201 1 -1  I EC 62766-5  confi g -oi tf-oi tfCapabi l i ti es. xsd  

u rn : oipf: csp:MIPPVControlMessage: 2008  I EC 62766-7  csp-MIPPVControlMessage. xsd  

u rn : oipf-org : device: ag : 1  I EC 62766-4-1  device-ag . xsd  

u rn : oipf-org : device: cspg-d tcp: 1  I EC 62766-4-1  device-cspg . xsd  

u rn : oipf-org : device: i g : 1  I EC 62766-4-1  device-i g . xsd  

ChannelConfig  I EC 62766-5  i ptv-ChannelConfig . xsd  

u rn : oipf: i ptv:Conten tAccessDownloadDescri ptor:
2008  

I EC 62766-5  i ptv-
ContentAccessDownloadDescriptor. xsd  

u rn : oipf: i ptv:Conten tAccessStream ingDescriptor:
2008  

I EC 62766-5  i ptv-
ContentAccessStream ingDescriptor. xsd  

AbstractConten tAccessDescri ptor I EC 62766-5  i ptv-AbstractConten tAccessDescriptor. xsd  

u rn : oipf: i ptv: bookmark: 201 1  I EC 62766-4-1  i ptv-bookmark. xsd  

u rn : oipf: i ptv: I PTVProfi l e : 201 1  I EC 62766-4-1  i ptv-I PTVProfi l e. xsd  

Synchron i zeType  I EC 62766-5  i ptv-Synchron i zeType. xsd  

u rn : oipf: protocol : fl u teFDT: 2009  I EC 62766-4-1  protocol -fl u teFDT. xsd  

u rn : oipf: i ptv: UEProfi l e: 201 0  I EC 62766-4-1  i ptv-UEProfi l e. xsd  

u rn : oipf: service: oi tfpresence: 201 1  I EC 62766-4-1  service-o i tfpresence. xsd  

u rn : oipf: service:PVR: 201 1  I EC 62766-4-1  service-pvr. xsd  

u rn : oipf: service:PVR: report: 201 0  I EC 62766-4-1  service-pvr-report. xsd  

u rn : oipf: i ptv: I PTVAction : 2009  I EC 62766-4-1  i ptv-I PTVAction . xsd  

u rn : oipf: service:Rel atedMateri al : 201 1  I EC 62766-4-1  service-RelatedMateri a l . xsd  

u rn : oipf: service:Pu rchaseRequest: 201 1  I EC 62766-4-1  service-Pu rchaseRequest. xsd  

u rn : oipf: i ptv:WhatsOnTv: 201 1  I EC 62766-4-1  i ptv-WhatsOnTv. xsd  

u rn : oipf: i ptv: parental control : 201 1  I EC 62766-4-1  i ptv-parentalcon trol . xsd  

u rn : oipf: i ptv: rem inder: 201 1  I EC 62766-4-1  i ptv-rem inder. xsd  

u rn : oipf: i ptv: transfer: 201 1  I EC 62766-4-1  i ptv-transfer. xsd  

u rn : oipf: i ptv: pchconten tswi tch : 201 1  I EC 62766-4-1  i ptv-pchcontentswi tch . xsd  
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Schema Namespace  Defin i tion  F i lename  

urn : oipf: i ptv: fd t: 201 0  I EC 62766-4-1  i ptv-fd t. xsd  

u rn : oipf: service: sdns: 201 0-1  I EC 62766-3  service-sdns. xsd  

u rn : oipf: service: bcg : 201 0-1  I EC 62766-3  service-bcg . xsd  

u rn : oipf: i ptv: has: 201 0  I EC 62766-2-2  i ptv-HAS. xsd  

u rn : oipf: i ptv:KeyAndSi gnal i ng : 201 3  I EC 62766-4-1  i ptv-KeyAndSignal i ng . xsd  
KeyAndSignal i ng .wsd l  
I KeyAndSignal i ng .wsd l  

u rn : oipf: base:CommonTypes: 201 1  I EC 62766-4-1  base-CommonTypes. xsd  

 

A.5  Classification  schemes  

Table  A. 5  l i sts  the  XML classi fication  schemes  defined  by the  Open  I PTV Forum  for use  i n  
XML instance  documents .  

Table  A.5  – OIPF  XML examples  

Classi fication  scheme  Defin i tion  F i lename  

urn : oipf: cs :Aud ioCod ingFormatCS: 201 0  I EC 62766-3  cs-Aud ioCod ingFormatCS. xm l  

u rn : oipf: cs :AVMed iaFormatCS: 2008  I EC 62766-3  cs-AVMed iaFormatCS. xm l  

u rn : oipf: cs :GermanyFSKCS:2008  I EC 62766-3  cs-GermanyFSKCS. xm l  

u rn : oipf: cs :ProtocolCS: 201 2  I EC 62766-3  cs-ProtocolCS. xm l  

u rn : oipf: cs :VisualCod i ngFormatCS: 201 3  I EC 62766-3  cs-VisualCod ingFormatCS. xm l  

u rn : oipf: cs :Appl i cati onUsageCS:201 0  I EC 62766-3  cs-Appl i cationUsageCS. xm l  

 

A.6  Examples  

Table  A. 6  l i sts  the  XML i nstance  documents  provided  as  examples  of the  OIPF  speci fications.  

Table  A.6  – OIPF  XML examples  

Example  Defin i tion  F i lename  

Adapti ve  stream ing  MPD  I EC 62766-2-2  HAS-example. xm l  

OI TF  presence  I EC 62766-4  o ipf-presence-example. xm l  

Appl i cation  d i scovery record  I EC 62766-3  OIPF_ADR. xm l  

Broadcast  d i scovery record  I EC 62766-3  OIPF_BDR. xm l  

Package  d i scovery record  I EC 62766-3  OIPF_PDR. xm l  

Service  provider d i scovery I EC 62766-3  OIPF_SPD. xm l  
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Annex B  
(informative)  

 
High-level  archi tecture  

B.1  Reference points  identi fication  

Figure  B. 1  shows the  UN I  i n terface  between  the  consumer domain  and  the  network provider,  
the  service  p latform  provider and  the  I PTV service  provider (col lecti ve l y cal l ed  “provider(s)  
network”)  domains,  wh ich  i s  one  area  of s tandard ization  wi th in  the  I EC 62766  series.  
Add i ti onal  in terfaces  i n  the  network provider domain  are  a lso  described  i n  th is  arch i tecture.  

The  UN I  i n terface  i s  expressed  as  several  sub- in terfaces,  each  of wh ich  map to  the  various  
functional  enti ti es  requ ired  to  provide  the  necessary support  for the  end- to-end  I PTV service.  
Reference poin ts  are  assigned  to  each  of these  sub- in terfaces.  The  notation  used  to  i denti fy 
the  sub- in terfaces  of the  UN I ,  as  wel l  as  a  detai led  description  for a l l  the  reference  poin ts,  i s  
described  later.  

 

Figure B. 1  – Mapping  functional  enti ties  to   
UN I  reference  points  

This  mapping  i s  usefu l  to  veri fy compl iance  of the  arch i tecture  against  the  requ i rements  and  
to  be  ab le  to  document the  various  functional i ty supported  by the  various  sub- in terfaces  i n  
order to  fu l fi l l  the  desi red  features.  

B.2  Reference points  description  

The user-network in terface  (UN I )  i s  expressed  as  several  reference  poin ts ,  each  of wh ich  map  
to  the  various  functional  en ti ties  requ i red  to  provide  the  necessary support for the  end -to-end  
IPTV service  (see  Table  B. 1 ) .  The  notation  used  to  identi fy the  reference poin ts  of the  UN I ,  as  
wel l  as  a  deta i l ed  description  for a l l  the  reference  poin ts ,  i s  described  l ater.  
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Table  B . 1  – UN I  reference  points  

Reference  
poin t  

Description  

UNIP-1  Reference  poi n t  for user i n i ti ated  I PTV user profi l e  management  

UN IP-2  Reference  poi n t  for user i n i ti ated  profi l e  management of person-to-person  commun ication  
enablers,  such  as  presence  pri vacy,  resource  l i s t  management,  g roup  management,  etc.  

Note  that  g roup  management  i s  i ncl uded  to  support  the  management  of pre-defi ned  groups  that  
can  be  reused  for several  pu rposes,  such  as  presence  pri vacy,  presence  request,  messag ing ,  
chatti ng ,  etc.  

UN IS-6  Reference  poi n t  for user i n teraction  wi th  appl i cation  l og ic  for transfer of user requests  and  
i n teracti ve  feedback of user responses  (provi der speci fi c  GU I ).  HTTP  i s  used  to  i n terface  
between  the  DAE  and  the  I PTV appl i cati on  function  i n  both  the  managed  and  unmanaged  
models .  

UN IS-7  Requests  for transport  and  encod ing  of con ten t gu ide  metadata.  The  reference  poi n t  i ncl udes  
the  metadata  and  the  protocols  used  to  d el i ver the  metadata.  I t  i s  based  on  DVB-I PTV BCG.   

UN IS-8  Au then ti cati on  and  session  management for the  managed  network model .  

UN IS-9  Au then ti cati on  for GBA s i ng l e  s i gn -on .  

UN IS-1 1  Reference  poi n t  for con trol  of real  t ime  stream ing  (e. g .  con trol  for pause,  rewi nd ,  skip  forward ).  
Th i s  reference  po in t  i s  opti ona l l y secured .  The  reference  poi n t  i ncl udes  con tent  d el i very 
session  setup  i n  case  of the  u nmanaged  model .  

UN IS-1 2  Reference  poi n t  between  the  AG  and  the  provider speci fi c  appl i cation  functional  en ti ty.  
Encompasses  two functions:  

S i gnal l i ng  and  down l oad  of appl i cations  i n  a  generic  format.  (Subject  to  standard i zation )  

I n teracti on  of generic  appl i cati ons  wi th  the  provider network.  (Not subject  to  standard i zation )  

UN IS-1 3  User stream  con trol  for mu l ti cast  of real  time  conten t and  data  for the  managed  network model .  
The  protocol  used  on  th i s  i n terface  i s  I GMP.   

UN IS-1 4  Reference  poi n t  used  for au thori zation  of service  access  for the  managed  and  u nmanaged  
network models .  

UN IS-1 5  Reference  poi n t  to  the  I PTV service  d i scovery FE  to  obtain  i n formation  abou t I PTV services  
offered  by an  I PTV Service  Provider.  

UN IT-1 6  Network attachment functions  connected  to  th i s  reference  poi n t  i ncl ude:  DHCP server and  
re l ay.  

UN IT-1 7  Content  s tream  i ncl ud ing  content;  conten t encryption  (for protected  services)  and  con tent  
encod i ng .  Th i s  reference  po in t  can  be  used  for both  mu l ti cast  and  un icast  (UN IT-1 7M  and  
UN I T-1 7U ,  respecti vely).  Th i s  cou ld  be  RTP  and  HTTP  (un icast  on l y).  I t  can  a l so  be  used  for 
b i d i rectional  RTP-based  transfer of voice  and  real -time  vi deo  wi th  predefined  formats ,  i . e . ,  
med ia  to  support  conversational  mu l timed ia  commun ications.  

UN IT-1 8  Performance  mon i tori ng  i n terface  for reporti ng  the  performance  mon i tori ng  resu l ts .  A poss ibl e  
protocol  i s  RTCP.  

UN IT-1 9  Mu l ti cast  data  channel .  Used  to  del i ver d ata  of d i fferent  ki nds  to  the  OITF  by means  of 
mu l ti cast.  Th i s  reference  poi n t  can  carry d i screte  data  that  i s  carri ed  over u n icast  th rough  e . g .  
the  i n terfaces  UN IS-6,  and  UN I S-7.  Other uses  e. g .  UN I -RMS  are  not  excluded .  

UN IS-1 9  Reference  poi n t  to  the  I PTV service  provi der d i scovery functional  en ti ty to  obtai n  the  l i s t  of 
service  providers ,  and  rel ated  i n formation .  

UN I -RMS  Remote  management  of end  u ser devices  (based  on  the  DSL  Forum  TR-069  framework and  
re l ated  extens ions  based  on  DVB-I P-RMS  speci fi cation)  

UN IS-CSP-T Righ ts  management  for protected  con ten t,  i ncl ud ing  key management  and  ri gh ts  express ion .  

UN IS-CSP-G  Reference  poi n t  to  support  a  service  and  content  protection  sol u ti on  wh ich  i s  speci fi c  to  the  
I PTV service  provider.  Th i s  i n terface  may be  used  to  obtain  l i censes  for purchased /subscri bed  
con tent,  control  con tent  and  service  protection  system  and  a l so  del i ver con ten t.  
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B.3  Residential  network high-level  archi tectural  overview 

B.3. 1  Arch i tecture  

The arch i tecture  of the  consumer domain  (referred  to  hereafter as  the  res iden tia l  network)  i s  
as  shown  in  F igure  B . 2  and  composed  of 5  functional  en ti ties,  wi th  wel l -defined  i n terfaces  
between  them ,  and  where  each  functional  enti ty i ncludes  a  number of functions.  As  shown  i n  
F igu re  B .2 ,  the  en ti re  col lection  of these  functional  en ti ti es  i s  cal l ed  the  I PTV term inal  function  
( I TF).  

The  res identia l  network arch i tecture  i s  des igned  to:  

•  support  mu l ti p le  deployment scenarios;  

•  a l l ow non- IPTV appl ications  to  co-exist wi th  I PTV services,  bu t be  ab le  to  execute  
i ndependentl y from  the  I PTV service.  

The  arch i tecture  chosen  to  comply wi th  the  above  is  depicted  i n  F igure  B. 5  below.  

There  are  two  main  i n terface  groups  between  the  Residen tia l  Network and  the  Provider(s)  
Network domain :  the  HN I -I N I  and  the  HN I -AMNI .  The  mapping  between  these  key functional  
groupings  and  UN I  reference  poin ts  i s  depicted  i n  F igure  B. 2.  

Note  a lso  that wh i le  not shown  expl ici tl y i n  F i gure  B. 2 ,  a l l  commun ications  are  med iated  by 
the  WAN  gateway.  

 

Figure  B.2  – Residential  network arch i tecture  

IEC  
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B.3.2  Functional  enti ti es  

B.3.2. 1  General  

Below is  a  brief description  of the  functional  enti ti es  i n  the  res iden tia l  network.  

B.3.2.2  Open  IPTV terminal  functional  enti ty (OITF)  

The OITF  includes  the  functional i ty requ ired  to  access  I PTV service  for both  the  unmanaged  
and  the  managed  network models  th rough  the  HN I -I N I  and  HN I -IG I  i n terfaces.  

•  To  access  the  I PTV services  us ing  the  unmanaged  model ,  the  OITF  on l y needs  to  use  the  
HN I -I N I  i n terface.  Thus,  the  m in imum  set of functional  enti ties  needed  to  access  
unmanaged  I PTV services  are  the  OITF  and  the  WAN  gateway.  

•  To  access  I PTV service  us ing  the  managed  network model ,  the  OITF  needs  to  use  both  
the  HN I - IN I  and  the  HN I - IG I  in terfaces.  Thus,  the  m in imum  set  of functional  enti ties  
needed  to  access  the  managed  I PTV services  are  the  OITF,  the  IG  and  the  WAN  gateway 
(as  i t  provides  the  physica l  connection  between  the  res identia l  network and  the  WAN).  The  
HN I -IG I  i n terface  requ i res  specia l  protection ,  as  i t  carries  credentia ls/secrets.  

The  OITF  has  i ts  own  d i rect  user i n teraction  (e . g . ,  remote  con trol ,  keyboard)  and  aud io/video  
rendering  and ,  optional l y,  g rabbing  functional i ties  (e. g .  d isplay,  speakers,  cameras,  
m icrophones)  or can  be  d i rectl y connected  wi th  other aud io/video  rendering/grabbing  devices  
wi thout passing  through  home network communication .  

Al l  res identia l  network deployments  wi l l  have  at l east  one  i nstance  of the  OITF.  

The  OITF  may i nclude  functions  to  a l l ow Open  I PTV Forum  defined  services  to  be  accessed  
on  DLNA devices  [24] .  

B.3.2.3  IMS gateway functional  enti ty ( IG)  

The IG  includes  the  necessary functional i ty to  a l l ow an  OITF  device  to  access  managed  
network services,  based  on  an  IMS  core  network,  through  the  HN I -IG I  i n terface.  The  IG  
provides  an  I PTV end  user wi th  access  to  managed  network I PTV services  and  to  b lended  
person-to-person  commun ication  services  such  as  chat,  messag ing ,  presence,  etc.  Support  
for unsol ici ted  noti fication  is  a lso  i ncluded  for such  services  as  presence,  ca l l er I D,  e tc.  

The  IG  is  able  to  offer i ts  functional i ty to  the  AG  via  the  HN I -AGI  i n terface.  

Support for new or enhanced  appl ications  can  be  real i zed  by a  fi rmware  upgrade  to  the  IG  
wi thout any impacts  on  the  OITF  functional i ty.  

I n  a  device  that implements  both  the  OITF  and  IG ,  the  use  of the  HN I -IG I  i n terface  is  optional .  

B.3.2.4  Appl ication  gateway functional  enti ty (AG)  

The appl ication  gateway (AG)  i s  an  optional  gateway function  that  i ncorporates  a  procedural  
l anguage-based  appl ication  execu tion  envi ronment where  appl ications  can  be  remotel y 
down loaded  for execution .  Th is  functional i ty i s  requ i red  by certain  service  providers  that wish  
to  have  generic  procedural  l anguage-based  appl ications  re lated  or unre lated  to  I PTV services  
down loaded  for execu tion  in  the  home envi ronment.  Examples  of appl ications  re lated  to  I PTV 
services  include:  

– an  EPG  generati ng  a  remote  U I ;  

– proxying  for s ignal ing  protocols  when  not  i nvolving  S I P;  

and  when  cl i en t and  server are  not  i n  the  same I P  domain :  
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– support for proprietary or non-standard  conten t down load  protocols  (where  the  AG  has  A/V 
con ten t s torage  capabi l i ty) ;  

– i nsertion  of personal i zed  advertisements  i n  the  med ia  stream ;  and  

– fu l l  b l ended  person-to-person  commun ication  services  (e . g . ,  videoconference us ing  a  TV 
set as  a  d isplay).  

An  example  of an  appl i cation  unrelated  to  I PTV services  i s  one  that col l ects  a larms  from  
home devices.  

To  i n terface  to  the  AG,  an  OITF  uses  the  HN I - I N I *  i n terface.  The  HN I -I N I *  i s  a  subset of the  
reference  poin ts  in  the  HN I -IN I  in terface  i n  add i ti on  to  support for d iscovery of an  AG  by an  
OITF.  

When  present,  the  AG,  via  an  appl ication  runn ing  i n  the  execu table  appl ication  environment,  
can  perform  any of the  fol lowing  functional i ti es:  

•  Man ipu late  med ia  streams.  

Note  that for protected  con ten t,  th is  i s  on l y addressed  when  the  AG  and  the  CSPG  are  
combined  i n  the  same device  and  that  the  I EC 62766  series  does  not  define  the  routi ng  of 
med ia  conten t (for the  pu rposes  of med ia  control )  via  an  AG  that i s  not  a lso  a  CSPG.  

•  F i l ter con tent gu ide  (CG)  data.  I nsertion  of i ts  own  CG  data.  

Note  that i n  the  re lease  1  solu tion ,  th is  i s  on l y addressed  where  the  resu l ting  conten t 
gu ide  i s  ou tpu t from  the  AG  to  the  OITF  in  the  form  of a  remote  U I .  The  re lease  1  solu tion  
does  not  defi ne  how an  AG  may ou tpu t CG  data  i n  broadcast  conten t gu ide  (BCG)  format 
to  an  O ITF,  or how an  O ITF  may d iscover that BCG  format i n formation  i s  avai lable  from  an  
AG .  

– Support  proprietary appl i cations  through  a  remote  user i n terface  (RU I ) .  

– Support for proprietary or non-standard  con ten t down load  protocols .  

– Support  advanced  b lended  commun ication  services.  

When  the  AG  is  deployed  i n  a  device  wi th  l ocal  graph ics  rendering  (e . g .  combined  wi th  an  
OITF),  appl ications  runn ing  i n  the  PAE can  offer a  wide  range  of appl ications  and  services  
d i rectl y us ing  that l ocal  g raph ics  rendering  system  wi thou t us ing  a  remote  U I .  

The  AG  is  able  to  make use  of the  services  of the  IG  via  the  HN I -AGI  i n terface.  Th is  i n terface  
is  not defined  i n  the  re lease  1  solu tion .  However,  where  an  AG  and  an  OI TF  are  combined  i n  
the  same device,  the  device  may use  the  HN I - IG I  i n terface  for both  DAE  and  PAE  appl ications .  

B.3.2.5  Content  and  service protection  (CSP)  gateway functional  enti ty (CSPG)  

The CSP gateway (CSPG)  is  an  optional  gateway functional  en ti ty that provides  a  conversion  
from  a  con ten t and  service  protection  solu tion  i n  the  network to  a  secure  authen ticated  
channel  between  the  CSPG  and  the  OITF.  

B.3.2.6  WAN  gateway functional  enti ty (WG)  

The WAN  gateway function  supports  the  phys ica l  connection  between  the  res idential  LAN  and  
the  access  network WAN.  A WAN  gateway functional  en ti ty wi l l  exist  i n  a l l  d eployments  
a l though  not a l l  i ts  functions  wi l l  be  requ i red  i n  a l l  cases.  

B.4 Residential  network functional  enti ties  

B.4. 1  General  

The fol l owing  is  a  more  detai led  description  of the  various  functional  en ti ti es  i den ti fi ed  above.  
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For ease  of understand ing  of the  deta i led  functional  description  of the  res iden tia l  network,  th is  
document uses  a  s tepwise  bu i l dup  of the  res iden tia l  network functional  en ti ties  compris ing  of 
the  fol l owing  steps:  

•  O ITF  and  WAN  gateway (WG);  

•  O ITF,  WG  and  IG ;  

•  O ITF,  WG,  IG  and  the  optional  functional  enti ti es  AG  and  CSPG.  

Th is  bu i l dup  of functions  does  not impl y that these  combinations  of functions  are  the  on l y 
deployment options  poss ible.  Each  of the  OITF,  I G ,  AG,  CSPG  and  WAN  gateway functional  
en ti ti es  may be  deployed  as  separate  phys ical  devices  i n  the  res identia l  network  or i n  
combinations  or may not be  deployed  at  a l l  i n  the  case  of the  optional  en ti ti es  AG  and  CSPG.  

B.4.2  Open  IPTV terminal  functional  enti ty (OITF)  

 

Figure  B.3  – OITF  functions  and  exposed  interfaces  

The OITF  functional  enti ty shown  i n  F igure  B . 3  includes  the  fo l lowing  functions .  

•  User profi le  management:   manages  subscription  i n formation  associated  wi th  a  speci fic  
user,  e. g . ,  viewing  preferences.  The  user profi l e  management functions  i nclude  the  abi l i ty 
to  create,  fetch ,  mod i fy,  de lete,  and  replace  user profi les .  

IEC  
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•  Stream  session  management and  control :  i n i tiates  and  term inates  con ten t del i very 
sessions.  Manages  con tent  del i very sessions,  i nclud ing  trick p lay con trol  of un icast 
streams  and  mu l ticast s tream  con trol .  I t  appl ies  to  both  the  unmanaged  and  the  managed  
models.  

•  Stream  transmitter/receiver:  receives  streamed  con tent from  the  network and  includes  
stream  buffering  i n  the  case  of progressive  down load .  I t  a lso  transm i ts  real -time aud io  and  
vi deo in  the  case  of mu l timed ia  te lephony.  The  function  appl i es  to  both  the  managed  and  
unmanaged  models ,  a l though  d i fferent  technolog ies  m igh t be  chosen  for each  case.  

•  Codecs :  A/V codecs  for a l l  s treamed  and  down loaded  conten t.  I t  i ncl udes  decod ing ,  
sca l i ng  and  rendering  functions.  

•  CSP :  cl i en t  s ide  key management for the  term inal  centric  approach  to  service  protection  
and  con ten t protection .  Enforces  content usage  ru les  i n  the  cl i ent.  I t  appl ies  to  both  the  
managed  and  the  unmanaged  models.  See  CSP  gateway functional  en ti ty for the  
a l ternative  gateway cen tric approach  to  service  and  conten t protection .  

•  Content download :  reception  of con ten t down loaded  to  the  cl i ent i n  non-real  t ime.  
Content  down load  m igh t be  un icast or mu l ticast.  For mu l ticast,  the  MDTF is  used .  Local  
storage  i s  requ ired  for content down load .  I t  appl ies  to  both  the  managed  and  the  
unmanaged  models .  Th is  function  i s  optional .  

•  MDTF (multicast  data  terminating  function) :  th is  function  receives  generic  data  sen t 
over mu l ticast.  Con ten t types  that  can  be  d istribu ted  to  MDTF  i nclude  con tent  gu ide  data,  
static DAE  con ten t,  video  con ten t,  i n teractivi ty i n formation ,  noti fications,  software  re leases  
and  patches.  

•  Decrypt:  removes  any encryption  appl ied  to  the  con ten t,  under the  con trol  of the  CSP 
function .  Th is  function  i s  not used  for unencrypted  con tent.  I t  appl i es  to  both  the  managed  
and  the  unmanaged  models.  

•  DAE (declarative appl ication  environment) :  a  declarati ve  l anguage  based  envi ronment 
(browser)  based  on  CEA-201 4  for presen tation  of user in terface  and  includ ing  scripti ng  
support for i n teraction  wi th  network server-side  appl ications  and  access  to  the  APIs  of the  
other OITF  functions.  

The  speci fication  of the  DAE  declarative  l anguage  envi ronment i nclud ing  the  API s  
avai lable  to  the  down loaded  appl ications  i s  wi th in  the  scope of the  Forum .  

The  DAE can  a lso  query,  i n ternal l y to  the  OITF,  the  Metadata-based  conten t gu ide  cl i ent  
i n  order to  extract any data  i t  may contain .  

The  down loaded  appl ications  that  run  i n  the  DAE are  cons idered  to  be  service  provider 
speci fic and  therefore  wi l l  not  be  defined  by the  Forum ’s  speci fications.  

•  Metadata-based  content gu ide  cl i ent :  cl i en t for metadata-based  con tent gu ides.  The  
user i n terface  i nclud ing  the  presentation  of metadata-based  content gu ide  i s  OITF  vendor 
dependent and  is  ou t  of scope  of th is  document.  Th is  function  may a lso  make the  
metadata  avai l able  to  res idential  network devices  via  the  DLNA functions  function .  I t  
appl ies  to  both  the  managed  and  the  unmanaged  models.  

•  Remote  management cl ient:  provides  the  cl ien t-side  functions  to  remotel y manage  the  
OITF,  for both  provis ion ing  and  assurance  purposes .  The  functions  provided  re late  to  
configuration  management ( includ ing  fi rmware  upgrade)  and  fau l t  management ( i nclud ing  
troubleshooting  and  d iagnostics).  When  real i zed  as  a  standard  TR-069  cl i en t,  i t  uses  the  
UN I -RMS i n terface  (provid ing  a lso  performance  mon i toring) .  Otherwise,  remote  
management i s  supported  as  a  DAE appl ication ,  wh ich  uses  the  UN IS-6  i n terface.  

•  IPTV Service D iscovery:  function  for d iscovering  I PTV service  providers  and  re lated  
services.  I t  appl i es  to  both  the  unmanaged  and  the  managed  models .  Note  that d i fferent 
aspects  of DVB  SD&S may appl y to  d i fferent  models.  

•  In tegral  storage system :  s torage  for con ten t down load  and  PVR based  functions.  Th is  
function  i s  optional  bu t  wi l l  be  requ ired  i f con tent down load  i s  supported .  

•  DLNA functions :  implements  DLNA DMS functions  to  expose and  d istribu te  con tent  in  a  
DLNA compl ian t manner through  the  res iden tia l  network.  The  DLNA functions  function  
may a lso  offer a  DLNA DMP function  to  l ocate  and  select con ten t avai l ab le  from  other 
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DMS  in  the  res iden tia l  network.  The  selected  content can  be  streamed  across  the  
res identia l  network and  rendered  by the  OITF.  The  DLNA functions  may a l so  support  the  
DLNA RU I  source  capabi l i ty (+RU ISRC+)  to  provide  remote  U I  content to  the  DLNA RU I  
pu l l  con trol l er capabi l i ty (+RU IPL+) ,  wh ich  can  be  used  to  support an  I TF  remote  con trol  
function  ( IRCF).  Th is  function  i s  optional .  

•  OITF  embedded  appl ication :  th is  optional  function  provides  embedded  appl ications  for 
I PTV services,  e. g .  l ocal  PVR,  us ing  the  standard ized  i n terfaces  wh ich  are  defined  as  UN I  
and  HN I - IG I .  The  user i n teraction  wi th  th is  function  i s  OITF  vendor speci fic.  

•  Performance  mon itor cl ient :  cl i en t for provid ing  feedback on  service  qual i ty,  for example,  
p ixi l ation ,  frame loss ,  packet l oss  and  de lay ( the  exact i n formation  to  be  provided  is  to  be  
speci fied  in  other speci fications) .  I t  appl ies  to  both  the  managed  and  the  unmanaged  
models.  

•  Device  Management :  th is  function  acts  as  a  UPnP device  management cl ien t for remote  
management operations  such  as  configuration  management ( i nclud ing  tri ggering  of a  
software  upgrade)  and  fau l t  management  ( includ ing  troubleshooting  and  d iagnostics) .  

The  WAN  gateway  fu nctional  enti ty shown  i n  F igu re  B . 3  con ta ins  the  fol lowing  functions:  

•  LAN/WAN  gateway:  supports  the  physical  term ination  of the  access  network (e. g .  xDSL,  
GPON  etc. )  and  the  l ayer 2 ,  l ayer 3  and  h igher services  (such  as  NAT,  IGMP proxy-rou ting)  
requ ired  to  support I PTV and  other services  term inated  i n  the  res iden tial  network  that 
share  the  WAN  connection .  

•  Attachment :  the  attachment function  i s  responsible  for the  attachment of the  res iden tia l  
network to  the  network provider.  

•  RMS3 :  Depend ing  on  the  provider model ,  the  WAN  gateway may be  remotel y mon i tored  
and  configured  by the  access  service  provider.  The  RMS function  supports  the  i n terface  to  
the  remote  manager ( i . e .  TR-069  CWMP remote  management protocol  p l us  TR-098  device  
data  model  wi th  possib le  extensions. )  

•  QoS:  the  QoS  function  provides  class i fication ,  marking ,  re-marking ,  pol icing ,  and  queu ing  
of Ethernet and  I P  traffic that goes  between  the  WAN  and  LAN  in terfaces.  Marking  and  re-
marking  of Ethernet priori ty and  D i ffserv code  poin ts  (DSCP)  is  supported .  C lass i fication  
can  occur through  a  variety of characteristics  of I P  traffic,  i ncl ud ing  Ethernet priori ty,  
DSCP,  ori g ination  and  desti nation  I P  address,  and  appl ication  protocol .  

•  IGMP support :  provides  the  functions  for IGMP proxy and  IGMP snooping .  The  IGMP 
proxy a l l ows  mu l tip le  in -home devices  in  the  res identia l  network to  be  able  to  j o in  the  
same mu l ticast stream.  IGMP snooping  i s  the  process  of l i s ten ing  to  IGMP traffic to  a l l ow,  
when  presen t,  the  swi tch  to  " l isten  i n "  on  the  I GMP conversation  between  hosts  and  
rou ters  by process ing  the  l ayer 3  IGMP packets  sent  i n  a  mu l ticast  network to  avoid  
flood ing  (see  section  5. 3. 3. 1  of [1 ] ) .  

•  UN/MC conv :  the  WAN  gateway may have  th is  function  to  avoid  some problems due  to  the  
l ow efficiency and  unrel i abi l i ty of mu l ticast on  wi re less  networks.  Th is  function  is  not 
speci fied  i n  the  release  1  so lu tion .  

•  UPnP control  point:  the  UPnP  con trol  poin t i n teracts  wi th  the  UPnP device  management 
cl ien t i n  the  OITF  for remote  management  operations.  
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B.4.3  OITF  and  IG  

  

 

Figure B.4 – OITF  and  IG  

I n  a  device  that implements  both  the  O ITF  and  IG ,  the  use  of the  HN I -IG I  i n terface  i s  optional .  

IEC  
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The  IG  depicted  i n  F igure  B . 4  i ncludes  the  fo l l owing  add i ti onal  functions  wi th  respect to  the  
IMS  gateway ( IG):  

•  Authentication/session  management cl ient/server:  responsible  for subscriber 
au thentication  and  any sess ion  management requ i red  for managed  networks  (e. g . ,  
managed  I PTV services  and  person-to-person  communication  services) .  The  
au thentication  performed  by th is  function  is  (re-)  used  for content and  service  protection  
(CSP)  purposes.  

The  au thentication/sess ion  management cl i en t/server i n teracts  wi th  the  network servers  
through  the  UN IS-8  i n terface.  

Th is  function  i ncludes  the  impl ici t  connectivi ty adm ission  control  (CAC)  request for the  
WAN  s ide.  No  expl ici t  CAC functi on  is  requ i red  on  the  LAN  s ide.  

•  IG-OITF  server:   the  IG-OITF  server exposes  authen tication  and  session  management 
cl ien t/server functional i ti es  to  the  O ITF  for managed  I PTV services  and  b lended  person -to-
person  commun ication  appl ication  support (e . g . ,  ca l l er id  d isplay,  messag ing  etc. )  via  
HTTP and/or other protocols  as  requ i red .  I f requ i red ,  the  i n teraction  between  the  IG -OITF  
Server and  the  OITF  may resu l t  i n  a  U I  on  the  OITF  d isp lay or the  del i very of execution  
script(s)  to  the  DAE  function  on  the  O ITF.  

•  RMS2 :  cl ien t appl ication  for remote  management functions  in  a  managed  envi ronment.  I t  
provides  a  standard  i n terface  for provis ion ing  and  assurance  tasks  on  managed  devices  
wi th  the  IG  function  ( i . e .  TR-069  CWMP remote  management protocol ,  p l us  TR-1 04  IMS  
data  model  wi th  poss ible  extens ions) .  I t  i ncludes  functions  for configuration  management,  
fi rmware  upgrade,  troubleshooting /d iagnostics,  performance  management and  mon i toring  
of IMS/SIP  services.  

•  Network d iscovery:  network d iscovery function  i s  responsible  for the  d i scovery of and  
attachment to  an  IMS  service  provider.  

•  Remote access  d iscovery agent  (RADA) :   the  remote  access  d iscovery agent manages  
the  DLNA device  d iscovery procedure  between  the  remote  device  and  DLNA devices  i n  
the  res identia l  network.  The  RADA maps  to  the  fol l owing  functional  components  i n  the  
UPnP RA arch i tecture  (RADA Sync,  RADASync CP,  I nbound  Connection  Config ,  RADA 
Listener/Relay and  RADA Config) .  

•  Remote  access  transport  agent  (RATA) :  the  remote  access  transport agent i s  used  
during  the  key exchanges  for setting  up  IPSec-based  securi ty over the  IMS  tunnel  
between  the  remote  device  and  the  residen tia l  network.  The  RATA maps  to  the  fol l owing  
functional  components  i n  the  UPnP RA arch i tecture  (RA Transport Agent,  RATA Config ) .  

•  Remote access  for establ ish ing  IMS tunnel  (RA-IMS) :   th is  hand les  the  IMS  procedures  
for session  setup,  mod i fi cation  and  term ination  ( i nclud ing  the  QoS  aspects)  between  the 
remote  device  and  the  residentia l  network.  

•  QoS Coord inator:  th is  maps  the  procedures  between  the  DLNA QoS  and  the  IMS  QoS  to  
coord inate  the  QoS  on  the  IMS  s ide  wi th  that on  the  UPnP  s ide  to  ensure  end -to-end  QoS  
between  the  UPnP  RA-enabled  device  i n  the  res iden tia l  network and  the  remote  device.  

•  DLNA content transformation  device (DLNA CTD) :  th is  optional  function  provides  med ia  
transformation ,  e . g .  transcod ing  for remote  access.  The  DLNA conten t  transformation  
device  implements  the  DLNA med ia  i n teroperabi l i ty un i t (MU I )  device  class  or DLNA 
devices  wh ich  implement the  DLNA vi rtual  device  functional i ty wi th  con ten t transformation  
function .  
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B.4.4  OITF,  IG ,  AG  and  CSPG  

B.4.4. 1  Residential  network 

 

Figure B.5 – Al l  HN  functional  enti ties  

A residen tia l  network wi th  the  add i tion  of the  optional  appl ication  gateway and  the  optional  
CSP  gateway functional  en ti ti es  is  depicted  in  F igure  B. 5.  Th is  represen ts  a  res identia l  
network wi th  a l l  the  HN  functional  enti ties.  The  AG  and  CSPG  are  independent optional  
functional  enti ties  that  may be  requ ired  in  a  speci fic res identia l  network configuration .  
Add i ti onal  functions  are  i den ti fied  i n  B. 4. 4. 2 .  

IEC  
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B.4.4.2  Appl ication  gateway (AG)  

•  Procedural  appl ication  environment (PAE) :  a  l ocal  procedural  language execution  
environment based  on  Java  connected  device  configuration  (CDC)  for I PTV service  
provider-speci fic  down loaded  appl ications.  I f requ i red ,  these  appl ications  can  present  a  U I  
via  the  CEA-201 4  based  Remote  U I  function  on  the  OITF’s  DAE.  When  the  PAE is  
deployed  in  a  device  wi th  l ocal  graph ics  rendering  (e . g . ,  combined  wi th  an  OITF),  these  
appl ications  a lso  can  a lso  d i rectl y access  that l ocal  graph ics  system .  

The  defin i tion  of the  fu l l  capabi l i ti es  of the  PAE  is  wi th in  the  scope  of the  Forum ’s  
speci fications.  The  speci fication  of the  service  provider speci fic appl ications  that  are  
down loaded  and  executed  i n  the  environment are  ou tside  of the  scope  of the  Forum ’s  
speci fications.  

The  PAE is  a  mu l tipurpose  execution  environment capable  of supporting  many I PTV-
speci fic and  general  services.  These  capabi l i ti es  i nclude  support of the  fol lowing  service  
provider-speci fic  appl ications:  

– Media control :  enables  the  service  provider to  l ocal l y i n tercept the  med ia  stream  
(med ia,  con trol ,  CSP)  for the  purpose  of add ing  or i nserti ng  con ten t generated  or 
stored  i n  the  AG  in to  that  med ia  stream.  The  operation  of med ia  con trol  sha l l  be  under 
the  control  of appl ications  runn ing  i n  the  PAE  via  defined  APIs.  

Note  that  for protected  con ten t,  th is  i s  on l y poss ib le  when  the  AG  and  the  CSPG  are  
combined  in  the  same  device  and  that the  I PTV solu tion  does  not defi ne  the  routing  of 
med ia  conten t (for the  pu rposes  of med ia  control )  via  an  AG  wh ich  i s  not a l so  a  CSPG.  

– CG :  cl i ent  wi th  the  fo l l owing  functions:  

i )  d iscovery and  description  of avai lable  services  and  conten t;  

i i )  at  least  one  of the  fol l owing :  

a)  presentation  of a  CG  on  the  OITF  via  the  DAE;  

b)  pass ing  a l l  or some subset  of the  metadata  to  the  “Metadata  CG  cl i ent”  on  the  
OITF,  depend ing  on  the  pol icy of e i ther the  Service  Platform  Provider or the  
I PTV Service  Provider;  note  that th is  i s  not addressed  in  the  re lease  1  
speci fications;  

c)  when  present,  th is  appl ication  term inates  the  UN IS-7  i n terface  in  add i ti on  to  the  
CG  appl ication  cl ien t i n  the  O ITF,  wh ich  a lso  d i rectl y hand les  the  UN IS-7  
i n terface.  

– IPTV Service Discovery:  cl ient  wi th  the  fol lowing  functions:  

i )  d iscovery of avai l able  service  providers;  

i i )  d iscovery and  description  of avai lable  services  and  conten t.  

– Ful ly blended  communication  services :  possib l y requ iring  add i tional  hardware  to  
support  advanced  appl ications  such  as  vi deo  te lephony.  The  HN I -AGI  in terface  a l l ows  
appl ications  i n  the  AG  implementing  advanced  communication  services  to  access  the  
au thorization  and  sess ion  management functions  i n  the  IG .  

– RUI  Server:  th is  function  enables  appl ications  runn ing  i n  the  PAE  to  serve  declarati ve  
l anguage  appl ications  runn ing  on  the  DAE i n  the  OITF.  

– Proprietary or non-standard  content download  protocols:  implementation  of 
proprietary,  non-standard  or other service  provider-speci fic  protocols  i n  a  PAE  
appl ication .  

RMS1 :  C l i ent appl ication  for remote  management functions  i n  a  managed  environment.  I t  
provides  a  standard  i n terface  for provis ion ing  and  assurance tasks  on  managed  devices  wi th  
the  AG  function  ( i . e .  TR-069  CWMP remote  management protocol ,  p lus  TR-1 35 /TR-1 40  
IPTV/storage  data  model  wi th  poss ib le  extensions).  I t  i ncludes  functions  for configuration  
management,  fi rmware  upgrade,  troubleshooting/d iagnostics,  performance  management and  
mon i toring  of stream ing  services.  
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B.4.4.3  CSP  Gateway (CSPG)  

The CSP gateway i s  requ i red  when  a  gateway cen tric approach  to  service  and  con ten t 
protection  i s  deployed  as  an  a l ternative  to  the  Marl i n  based  CSP functions  of the  OITF.  A 
secure  authenticated  channel  i s  used  between  the  CSPG  and  the  OITF.  
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