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IPTV Roadmap and Phase 2 Report 
 


Executive Summary 
a) The Consumer Electronic Association’s (CEA) Technology & Standards Council (TSC) created the 


IPTV Oversight and Coordination Committee (OCC) with a scope to “Identify needed standards 
enabling interoperability of CE devices in the home with IPTV networks using a national standardized 
interface”. TSC's specific instructions to OCC can be found in the "Charter" section of Annex J. 
 


b) This Phase 2 report provides details of OCC's work effort since submitting it's Phase 1 report in July, 
2006. During the July 2006 to February 2007 timeframe, OCC and its four Task Groups surveyed 
several subject areas, which helped clarify or further enhance OCC's work towards its assigned 
scope. From these activities, OCC found the most substance in discussions of "Media Formats", 
"Home Network QoS", "Private Data Carriage", "Public Services", "DRM" and their impact on OCC's 
already developed (but incomplete) "Roadmap Matrix". The updated Roadmap is shown in Annex H.  
 


c) In addition, OCC enjoyed information sharing opportunities with several other IPTV-centric 
organizations working towards future standards in the same or similar area(s) of interest. Liaison 
exchanges are detailed in Annex I. 
 


d) The body of this report contains details of those subject area surveys, with OCC's updated Roadmap 
resulting from those discussions. The Roadmap is the single most important component of this report,  
because it highlights two key goals of this IPTV Oversight and Coordination Committee: 


 
1) identification of desired functions and existing standards/guidelines to enable them. 
2) exposure of features/functions for which NO enabling standard/guideline exists. 


 
OCC refers to this latter goal as "gap analysis". The Roadmap (Annex H) identifies three distinct 
categories of “gaps”—DRM, Diagnostics and Specific IP set. 
 
Conclusions 
OCC members agree on several important observations as a result of this work: 
 
a) OCC has completed the basic requirements of its original charter. 
b) OCC also recognizes that only the most basic features/functions were identified. 
c) Not all of those basic features/functions can be implemented due to the absence of enabling 


standards or guidelines. 
d) IPTV in the U.S.—from ongoing deployments, industry standards and government/regulatory 


perspectives—is rapidly changing. 
e) In such a dynamic environment, standards forums, government and industry implementation activities 


should be monitored for their impact on future OCC work. 
 
OCC's Recommendations 
a) Provide this Phase 2 report to CEA R-groups, CEA member companies, OCC liaisons and other 


interested parties for a 3 month review and comment period. 
b) At the end of the 3 month “comment period” use input received to determine the appropriate “next 


steps” for OCC. The “next steps” determination might conclude: 
 


1) That the OCC should be disbanded, since it has identified all the appropriate Standards groups 
that will close the remaining gaps that have been identified; -OR- 


2) That the OCC should continue its survey work, and provide direction in certain critical areas. 
 
c) Such determinations should be completed and provided to TSC in advance of its next face-to-face 


meeting scheduled for October 2007. 
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1 Introduction 
This document builds upon OCC’s previously issued July, 2006 draft report. Those unfamiliar with that 
July report should review it briefly prior to continuing with this Phase 2 (Feb 2007) document. The July 
report is included here as Annex J for the reader’s convenience. It is important to note that the July report 
describes several key topics which guided OCC in achieving its initial goals, specifically: 
 
a) OCC’s Charter and Scope provided by CEA’s TSC council – OCC’s parent organization; 
b) The methodology utilized by OCC in deconstructing its scope into actionable work; 
c) General committee process, leadership and liaison information. 
 
This latest February 2007 report describes OCC’s Phase 2 work done since July 2006 including: 
 
a) Updated Glossary and Definitions of Terms (Annex A); 
b) Criteria for references cited in this report (Annex B) 
c) Suggested Media Formats (Annex C); 
d) U.S. Home Network QoS Overview (Annex D); 
e) Private Data Strawman discussion (Annex E); 
f) Public Services Strawman discussion (Annex F); 
g) DRM Strawman discussion (Annex G); 
h) Updated Roadmap Matrix (Annex H), including Basic Gateway-LAN Device Diagnostics Use Case;  
i) Summary of Liaison Communications to/from OCC (Annex I). 
 
The key work products from the list above will be discussed in subsequent sections of this report. The 
Glossary, Definitions, Criteria for references and Summary of liaison communications are self explanatory 
and are not discussed further. The reader is encouraged to explore those details via the appropriate 
annex on their own. 
 


2 Suggested Media Formats  
During OCC’s first 6 months of work, Task Group 1 was formed to look at several aspects of OCC’s work 
effort. In the July 2006 report this task group observed that several media formats and their related 
standards had been identified such as MPEG2 and H.264, but did not have an opportunity to delve 
deeper into this area. Following the July 2006 report Task Group 1 did return to this interesting subject 
and developed the accompanying tables to describe the media formats North American Telcos expect to 
utilize in providing IPTV video and audio services into the home.  
 
OCC surveyed several desirable media formats. MPEG2, AVC and VC1 video formats were discussed, 
paying attention to associated parameters such as vertical resolution, horizontal resolution, aspect ratio, 
frame rate and progressive versus interlaced sequence. Audio formats such as MPEG1 layer II, MPEG1 
layer III (aka mp3), AAC, AC-3, Enhanced AC-3, WMA, etc. were also discussed. 
 
Via this survey work, Task Group 1 and OCC reached a consensus on the set of video and audio formats 
expected to be delivered via IPTV services into a home network environment. Annex C contains those 
tables showing the video resolutions for MPEG-2, AVC and VC-1 codecs and a list of the selected 
standards for audio compression. OCC believes that the interoperability point in these program element 
(coded audio and video) formats relies on an MPEG-2 Transport Stream (TS) which is delivered by 
means of IP packets. The identification of which standards are applicable for placing these TS packets 
into IP packets has not been done. The identification of how the IP packets are sent/controlled within the 
local LAN has not been done (although QOS touches upon this). The identification of which standards are 
applicable to define any TS constraints (such as profiles, levels and buffer models) other than those in 
the MPEG-2 TS standard (ISO 13818-1:2000) has not been done. These areas might be examined in the 
future (see section 7). 
 
The consensus of OCC is that there is high confidence that no gaps exist, since standards for these 
Internet Protocols and transport constraints are in widespread deployment and have been selected in 
other forums. 
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3 U.S. Home Network QoS Overview 
Almost in parallel with the media formats survey work above, Task Group 1 also conducted a very useful 
survey of QoS and LAN queue methods now in use by U.S. Telcos, IT and CE device manufacturers. 
This cooperative discussion helped highlight similarities and differences in these methods among the 
various devices. 
 
By detailed analysis of the QoS mechanisms currently used by various stakeholders (DLNA, Bell Canada, 
AT&T, Verizon and BellSouth) of North American IPTV services, the two most prevalent QoS 
mechanisms in the home network were found to be DSCP (Differentiated Services Code Point) and P-bits 
(layer 2 priority bits). One interesting finding was the minor inconsistencies in the use of DSCP tag values 
used for various traffic classes. DLNA supports both P-bit as well as DSCP, while various Telco’s support 
either P-bit or DSCP or both.  
 
This survey and resulting table in Annex D highlight the potential for excellent interoperability among 
participating devices if a discovery mechanism to identify the type of QoS in use can be achieved. This 
issue is currently being addressed in DLNA, and OCC’s QoS table in Annex D has been submitted to the 
DLNA for their review.  
 


4 Private Data Carriage Strawman 
Very recently OCC members noted that there are certain data types not directly related to the program 
material which have been carried in analog programming for some time. This includes data for audience 
measurement, program guide data, and URLs. These data types are commonly referred to as “private” 
data. 
 
At the suggestion of OCC members, a new Use Case was submitted by Nielsen Media Research to 
highlight such data types and provide a use case scenario for discussion within Task Group 1.  
The Use Case shown in Annex E formed the basis for a survey of existing standards that might be useful 
for carrying such private data via IPTV services into a home network. 
  
Task Group 1 followed the same methodology used in analyzing prior Use Cases for OCC discussion. 
That method is to look for functional requirements necessary to achieve the Use Case purpose and then 
identify existing standards that enable each of those functions. 
 
Due to time constraints in preparing this February report, however, the Task Group working on this 
particular item was unable to complete their survey and discussion. Rather than leave the valuable Use 
Case contribution and associated Functional Requirements and standards survey work out of the report, 
OCC elected to include this in-process information as a “strawman”. OCC’s meaning of strawman in this 
context is that while there has been useful discussion of the subject matter, the survey work and 
subsequent detail discussion has not yet been completed. Therefore, OCC can not represent this work as 
a consensus position of either Task Group 1 or OCC.  
 
The Private Data Strawman in Annex E, therefore, represents a useful but as yet incomplete document, 
which has not been fully vetted by the Task Group or OCC as a whole. 
 


5 Public Services—Strawman 
Just after completing the July 2006 report, OCC members noted that, like the “private” data work 
discussed above, there are public service data that enable features that U.S. consumers currently receive. 
Such features include (but may not be limited to): 
 
a) Closed Captioning 
b) Parental Guidelines 
c) Emergency Alerts 
d) Others yet to be determined 
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In late 2006, OCC created a new Task Group 4 charted to identify such public service capabilities from 
the consumer’s perspective, and enabling standards. TG4’s scope is provided below for reference. 
 


TG4 Public Service Capabilities Scope: 
 


1) Identify EXISTING "Public Service" capabilities for consideration by TG4. List may include (but 
not be limited to) capabilities such as: 
i) support for "typical" Public Services like Closed Captioning, Parental Controls, Emergency 


Alerts, Public-Education-and-Government channels (PEG), etc. 
ii) additional Public Service capabilities unique to IPTV (if any). 
iii) specific items as raised by IPTV Service Providers. 


 
2) Identify EXISTING standards which are relevant to the capabilities identified in step 1 above. 


 
3) Creation of a spreadsheet (matrix) listing the identified capabilities & corresponding standard(s) 


per 1 and 2 above for presentation to OCC. 
i) The matrix should note where existing standards do NOT exist to support identified 


capabilities. 
 


4) The spreadsheet, matrix or other form of TG4's report shall NOT reference any government 
agency regulatory rulings, thereby avoiding discussion regarding applicability of specific 
regulations to IPTV which is not in the purview of OCC. 


 
5) The spreadsheet, matrix or other form of TG4's report shall carry the following notation: 


 
"This is CEA IPTV OCC's TG4 Summary of Public Service Capabilities as discussed In-
Committee. This document does NOT represent any interpretation of existing government 
regulations or any opinion as to the applicability of any such regulation(s) to IPTV regarding 
Public Service matters. Interested parties should consult with their Communications Attorney 
and/or appropriate government agency to determine requirements or other considerations." 


 
The Task Group working on Public Service, TG4, found a considerable number of existing standards as 
noted in their work product table shown in Annex F. TG4 started their work in earnest in January 2007. 
Given the time constraints and the subject matter, OCC agreed that a survey of baseline reference 
standards would be appropriate as a TG4 deliverable to create a starting point for future gap analysis or 
standards development work, as appropriate. 
 


6 DRM - Strawman 
The July 2006 OCC report identified Content Protection as an “incomplete function”. On further 
discussion the area of interest for OCC was labeled Content Protection and Copy Management (CPCM), 
which was defined as follows:  


 
Content Protection and Copy Management (CPCM): Is or describes a mechanism 
(function/interface/behavior) that provides Content Protection, in accordance with the particular 
usage rules applicable to such commercial content, from the point following acquisition (e.g., 
using a CA or DRM system) until final consumption, or export from the relevant CPCM 
mechanism. A CPCM mechanism facilitates interoperability among such networked consumer 
devices and services including devices that remotely access such content. A CPCM mechanism 
protects any commercial content to which it is applied to prevent unauthorized usage. 
 


In September 2006, a Task Group 3 on Content Protection and Copy Management (CPCM) was formed. 
Task Group 3 was given the following scope: 
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Scope for IPTV OCC TG3 (CPCM)  
 


TG3 shall: 
 


1) Receive and review service provider's specific and detailed input regarding DRM/CP 
requirements for the interface to a home network, noting aspects that might be covered by 
business agreements (without necessarily naming the license or license agent).  


 
2) Extract from #1 above the key requirements (functions) and identify existing standards, 


specifications and/or interoperability models enabling those functions.  
 


3) Note functions for which no enabling standards, specifications and/or interoperability models exist 
and identify other groups working on interoperability or coexistence of multiple DRM/CP systems.  


 
4) Provide weekly update to main OCC committee re: TG progress, consensus and/or areas of 


conflict.  
 


The Task Group partially completed the first task in its scope in that it received and provided verbal 
comments on an input document dated December 12, 2006 from AT&T entitled, “AT&T DRM 
Requirements – Content Sharing by User Devices” (attached as Annex G). 


 
This Task Group was formed with a specific scope to facilitate an open discussion of what most OCC 
members acknowledge to be a very difficult but also very important subject. A DRM/CP solution is key to 
achieving delivery of premium media content across an IPTV WAN to LAN interface into consumer’s 
homes. During the many excellent discussions conducted by this Task Group, it became apparent that 
OCC would be unable to “fill in” the existing DRM/CP gaps noted in our July 2006 report in time for this 
Phase 2 report. 
  
Nevertheless OCC members recognized that valuable input had been received by TG3 and while 
incomplete could still be useful as a reference point for readers of this Phase 2 report. The AT&T DRM 
Requirements document in Annex G, therefore, represents a useful, but as yet incomplete, document 
which has not been fully vetted by the Task Group or OCC as a whole. 
 


7 Roadmap Matrix 
OCC desired an incremental approach to defining IPTV service expectations, starting with a basic level of 
user experience to be followed by more advanced capabilities. For this reason, OCC asked Task Group 1 
to focus on the 3 top priority Use Cases identified in the Phase 1 report as representing a basic level of 
IPTV service, recognizing that the remaining Use Cases submitted apply to more advanced levels of user 
experience. OCC also included system diagnostics as necessary to meet realistic service expectations, 
again recognizing that human intervention would be adequate for basic diagnostics, and more automated 
remote diagnostics would be desirable for an advanced system. 
 
OCC’s IPTV Roadmap Matrix is shown in Annex H. This Roadmap is an update of that provided in the 
Phase 1 Report.  
 
In reviewing the Roadmap, several points should be noted:  
 
a) “FR” stands for Functional Requirement (column 2 of the matrix). 
b) “Potential Standards or Technologies” (column 3) indicates that OCC believes the cited standard or 


guideline enables the stated FR appearing in column 2. 
c) Columns 4 – 6 indicate by symbol (  or ) if the FR in column 2 is considered to apply to each of the 


top 3 Use Cases.  
d) A shaded row in the Roadmap represents a “gap”, that is: a FR for which no enabling standard or 


guideline could be identified to enable that particular requirement.  
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The gaps exposed in the Roadmap are: 
 
a) #3 (DRM) 
b) #22 (DRM) 
c) #24 (detect device capacity and notify user)  
d) #26 (DRM) 
e) Parts of #32 and #33, and #35 and #36 (Diagnostics) 


 
These gaps essentially fall into 3 distinct categories: DRM, Diagnostics, specific IP sets. It should be 
noted that the gap “specific IP sets” was determined from OCC discussion briefly described in Section 2 
and is NOT specifically identified in the Roadmap Matrix.  
 
As previously discussed in Section 6, OCC recognizes that there are already several expert forums where 
multiple DRM systems and their interoperability are already under discussion. OCC suggests that further 
work in this area by OCC may be counterproductive to those efforts being conducted elsewhere and 
recommends that OCC members remain patient and vigilant for a consensus result from those external 
organizations. 
 
The Diagnostics gaps shown in the Roadmap relate directly to indicating the status of a device or its 
network connection to either another device electronically or to a human (be they consumer or service 
technician). While no suitable standards were found for conveying the diagnostic information to be 
supplied during a basic diagnostic session, OCC believes that the level of examination undertaken has 
identified a basic set of information that could easily be codified as a standard, as a whole or as an 
addition to a related telecommunications standard. Further, potential partners such as the DSL Forum 
have emerged as possible collaborators in developing more advanced remote diagnostics. Therefore, 
OCC recommends a close and continued liaison with such external efforts in the near term. 
 
In the course of defining a basic IPTV experience, OCC also identified several areas of additional 
functionality where future definition and possible standards development is likely to be desirable in the 
future. These include: 
 
a) LAN-WAN communications (for machine readable remote diagnostics) 
b) Detection of which QoS system is in effect 
c) Media format rendering profiles  
d) Public Service Data carriage IP mechanisms 
e) Private Data carriage mechanisms 
 
In general, OCC does not believe these areas should be developed further until the gaps in the basic 
experience are filled, unless future events or developments outside OCC provide a compelling reason to 
explore them sooner. 
 
OCC did not and cannot specify “mandatory” elements, profiles or formal interoperability criteria in the 
Roadmap, and it is outside OCC scope to prescribe a single precise interoperability regime. However, 
OCC has fulfilled its role in identifying a set of standards that will enable interoperability, identifying gaps 
where there are no known standards, and recommending a course to allow closure of those gaps. OCC 
recognizes that an appropriate standards formulating body may wish to develop standards to fill the gaps 
identified in the Roadmap or to develop a precise interoperability model using the Roadmap as a basis. 
OCC further recognizes that liaison groups who participated in developing the Roadmap have established 
programs that would be good candidates for interoperability assessment. 
 


8 OCC Committee Recommendations 
OCC has completed the basic requirements of its original charter – to “identify needed standards enabling 
interoperability of CE devices in the home with IPTV networks using a national standardized interface”. 
OCC recognizes that only the most basic requirements were identified and that not all of those basic 
requirements can be implemented due to the absence of enabling standards or guidelines. It should be 
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remembered that OCC’s initial working process was directed towards 3 very specific and purposely 
limited Use Cases. OCC members noted this process resembled a “crawl, walk, run” approach. Other 
more advanced IPTV network Use Cases were briefly considered, such as persistent storage in the home 
network as might be found in a DVR but OCC members concluded such Use Cases were in the “walk” or 
“run” category and should be left for future work. 
 
The basic “crawl” Use Case requirements identified by OCC including those without enabling standards 
were briefly highlighted in Section 7 and the Roadmap Matrix in Annex H. As shown, those “gaps” fall into 
3 categories – DRM/CP, Diagnostics and Specific IP Sets. It should be recognized however, that other 
standards groups are also hard at work on these and other closely allied subject areas, which will no 
doubt heavily influence any future work OCC, TSC or other organizations may consider. At least 4 
examples noted by OCC’s Task Groups follow for the reader’s benefit: 
 
a) DRM/CP 


Several OCC members have noted that many other standards bodies and consortia are also working 
in this critical area. Any further work in this area by OCC should remain focused specifically on 
requirements analysis and gap assessment as described in OCC TG3’s scope and further in the 
context of the work of these other organizations. This will help OCC TG3 avoid duplication of work 
already completed or underway by other DRM specific standards or consortium efforts. 


 
OCC suggests monitoring the following external organizations regarding DRM/CP activities that likely 
will be applicable to services flowing from an IPTV service provider’s distribution network into a 
consumer’s home network (LAN): 


 
1) Coral 
2) DLNA CPS 
3) DVB CPCM 
4) Others to be determined 


 
b) Diagnostics 


OCC has established a thoroughly detailed listing of key information useful to a human, either a user 
talking to a Customer Service Representative or an on-site technician. This information should be 
standardized, codified as either a new standard or an addition to an existing related standard. 
Telecommunications standards should be examined for this first step, since seamless exchange 
between the LAN and WAN will be desired. The DSL Forum has indicated that they would support a 
collaboration for advanced LAN-WAN communications. Therefore, OCC recommends further 
dialogue with the DSL Forum to explore potential standardization in this area, but in keeping with 
OCC’s incremental approach in adding complexity. 


 
c) Public Services 


Task Group 4 recognized that given the evolving state of IPTV in the U.S. from ongoing deployments, 
industry standards and government/regulatory perspectives, this topic area is subject to rapid change. 
In such a dynamic environment, the various standards forums as well as government and industry 
implementation activities should be monitored closely in the future for actions that will likely have a 
dramatic affect on future OCC work. 


 
d) Specific IP and MPEG Transport Standards  


OCC recognizes that a set of specific IP RFCs and MPEG-2 transport standards will need to be 
identified for basic and necessary interoperability to be enabled.  


 
Given the above on-going work by other standards groups, and the need for OCC member companies to 
digest this report, as well as receive input from OCC liaisons after they also have studied this report, OCC 
has agreed on the following as its next 6 month “agenda” for OCC work: 
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a) Provide this Phase 2 report to CEA R-groups, CEA member companies, OCC liaisons and other 
interested parties for review and comment. Recipients of this report should be encouraged to offer 
specific input and note if they are interested in pursuing standards work in the area of interest. 


 
1) Allow 2 months for receipt of external comments. 
2) In the 3rd month following issue of this report, actively petition member companies, liaisons and 


interested parties for their comments/suggestions on further appropriate survey work or other 
specific input to OCC. 
 


b) During this 3 month “comment period”, reduce the frequency of OCC meetings from 1 per week to 1 
per month as needed, at OCC Co-Chairs’ discretion. 


 
1) OCC members should remain ready at the call of the Chairs to address via email or if necessary 


by telcon/online meeting any questions or concerns brought forward by liaisons, CEA’s TSC or 
other interested parties resulting from review of OCC’s published report. 


2) The Task Groups of OCC should not resume work while the Roadmap is being circulated in its 
comment period. If significant events arise that impact the scope of a Task Group, the chairs of 
that Task Group should petition OCC for early resumption. The petition should include a 
description of the work to be done (or scope), rationale, and time frame to complete the work.  


 
c) At the end of the 3 month “comment period” use the prior monthly OCC meetings, input from liaisons, 


TSC, and other key stakeholders to determine the appropriate “next steps” for OCC. Such 
determinations should be completed and provided to the TSC in advance of its next face-to-face 
meeting scheduled for October 2007. The “next steps” determination might conclude: 


 
1) Since OCC may have determined all the correct Standards groups to close the remaining gaps 


and that OCC should be disbanded. 
OR 


2) There are still critical areas where OCC direction or further survey work is desirable. 
 


i) In which case an appropriate scope to focus on those critical work items would be created to 
guide OCC activities for the next six month period as authorized by the TSC. 


ii) Any future OCC direction should include a frank appraisal of the resources OCC participating 
companies are willing to contribute to support the identified work items.  


 


9 OCC’s Specific Request of TSC / Closing Comments  
The CEA IPTV Oversight and Coordination Committee (OCC) expects that during its February 28th 
meeting, CEA TSC will approve this latest installment of OCC’s work product so that it can be made 
available to liaison organizations for their study and commentary.  
 
OCC also hopes that TSC will approve the next 6 month activity plan for OCC as outlined in section 8 of 
this report. 
 
OCC would like to express our gratitude to the CEA’s TSC for this opportunity to survey the IPTV 
standards landscape. Since the extension of OCC life granted in July 2006, OCC has made significant 
new progress in building consensus around IPTV topics such as Quality of Service (QoS), Media Formats, 
Public Services, Private Data and DRM. While work clearly remains, OCC members feel the work has 
helped provide at least some further clarity and perspective to these areas of IPTV service delivery into 
home networks.  
 
OCC owes its success to constructive contributions from its member companies. Stakeholders from all 
the key IPTV industry segments (Telco’s, broadcasters, content providers, middleware vendors, IT and 
CE companies, hardware vendors, etc.) came together at OCC meetings and shared their vision of how 
rich IPTV content and services can be successfully offered to end users. We would especially like to 


 8







CEA IPTV OCC – PHASE 2 REPORT 


thank the task-group chairs and their group members for considerable efforts in achieving aggressive 
goals on tight time schedules.  
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Annex A Committee Glossary and Definitions 
 


A.1 Physical Devices 
 
FTTN: Fiber-to-the-Node:  Typically either a VDSLx or ADSLx architecture where fiber is run deeply into a 
neighborhood to increase the bit rate; however, the last few thousand feet are still over the existing 
copper. 
 
FTTC: Fiber-to-the-Curb:  Typically either a VDSLx or Hybrid Fiber Coax type architecture. Fiber is run to 
within a few hundred feet of the homes and then either the existing twisted pair or coax is used to pump 
the signal into the house. 
 
FTTP: Fiber-to-the-Premises:  Fiber goes directly all the way to the home, apartment complex, or small 
business. This is a more generic term than FTTH (Home) since typically these architectures are used for 
more than just homes. 
 
ONT: Optical Network Termination:  Terminates the fiber network in an FTTP scenario. Typically the ONT 
provides the NID function. One per home. 
 
RG: Residential Gateway:  Terminates the Access network. Terminates the VDSLx or ADSLx network. 
Also, in most telco implementations includes a router, NAT function, and Network Mgt functions for both 
the WAN AND the LAN. 
 
STB: Set-top-box:  When used by a telco this typically describes a box that translates the IPTV services 
running across the home network and makes them displayable to the TV (includes the video decode 
function, EPG function, DRM, other IP apps (games, ITV, personalization, etc.) 
 
Multi-headed STB:  In some telcos’ IPTV architectures, they have a STB that can server 3 or 4 TVs 
simultaneously from one central location in the home network. 
 
NID: Network Interface Device:  Regulatory term of key importance to telephone companies. There is a 
physical point and a device where the telephone network terminates and the customer premises network 
begins. Sometimes this is simply a passive device and sometimes this is a powered device. For a typical 
FTTP network the ONT is at the NID. For a typical early stage FTTN network the NID is simply a passive 
device at the side of the house and the VDSL signal actually continues into the house.  
 


A.2 Functions  
(these may move around into various physical devices depending on the carriers’ specific architecture) 
 
IPTV (Internet Protocol TeleVision): A suite of Internet Protocol packet based technologies to enable 
managing the effective delivery of video and other services to consumers. IPTV's foundation is the 
packetized (Internet) protocols defined by IETF RFCs. Standards from several bodies are employed to 
enable reliability, security, interoperability, and user interfaces. 
 
Content: Electronic or mechanical representation, in analog or digital form, of audiovisual data consisting 
of individually or in composite form still or moving images, audio, text or graphics to include related data 
and metadata. 
 
Content Stream: A path for conveying information from source to receiver, usually distinguished from 
other paths by a navigation construct for accessing Programs by the path (the brand name) as contrasted 
with the Program name. Examples: ABC, CNN, HBO-1, NBC. 
 
Audio Stream: A program stream containing only audio data to include related data and metadata. 
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Network Address Translator (NAT): Wherever the carrier places the home router they typically request 
the IP addresses in the home not be represented directly to the network. Instead a transparent NAT is 
used. 
 
Protocol Translator: Function inside the home, most likely in a STB or PC, but could also be in the RG 
that helps translate the various media formats, security techniques, protocols, etc. to help enable the 
multiple devices sharing the IP home network to more fully share media with each other. 
 
Network Management: Function to check the Layer 1-3 connectivity of any device in the home. 
 
Service Management: Function to check the Layer 4-7 functionality of any device in the home. 
 
Content Protection (CP): Function that manages any or all aspects of commercial content provision (e.g., 
PayTV purchases, or commercial content acquisition) and subsequent downstream usage in accordance 
with the particular usage rules applicable to that commercial content. CP can include, without limitation, 
CA, CPCM or both functions. 
 
Content Protection and Copy Management (CPCM): Is or describes a mechanism 
(function/interface/behavior) that provides Content Protection, in accordance with the particular usage 
rules applicable to such commercial content, from the point following acquisition (e.g., using a CA or DRM 
system) until final consumption, or export from the relevant CPCM mechanism. A CPCM mechanism 
facilitates interoperability among such networked consumer devices and services including devices that 
remotely access such content. A CPCM mechanism protects any commercial content to which it is 
applied to prevent unauthorized usage. 
 
Digital Rights Management (DRM): Function that applies CP. A DRM system encrypts any commercial 
content to which it is applied to prevent unauthorized use.  
 
Conditional Access (CA): Function that manages the access to commercial content by a receiving 
device. The commercial content will have associated usage rules, however, the term CA does not apply 
to subsequent downstream technological measures to manage this usage (see CPCM). A CA system 
encrypts any commercial content to which it is applied during transmission to prevent unauthorized 
access.  
 
Play: To consume the content by rendering it to the user via screen, speakers, etc.  
 
Store: To keep an electronic copy of the content locally without consuming it  
 
Send: To act as a source by making the content available to another device on the home network 
 
Media: 1) Generic term for elements such as movies, sounds and pictures; 2) An object or device, such 
as a disk, on which data (Content) is stored. 
 
Program: Content limited to a specific instance or event, typically associated with a linked instance of 
video and accompanying audio. 
 
Program stream: Audiovisual data constituting a program that is received incrementally as a temporal 
sequence rather than as a single, complete entity. 
 
Channel: A channel refers to one or more media streams that together constitute a uniquely identified 
entity for the purpose of announcement, selection, and rendering. 
 
Video stream: A program stream containing only video data and related data and metadata. 
 
Network:  An array of points interconnected by communications channels. 
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Transport:  A process used to convey data from one point to another point or points by placing the data 
in defined structures (packets) in accordance with a standard or an RFC. Examples include ISO/IEC 
13818-1 or RFC 2250 and RFC 3550.  
 
Television (TV): 1) A communication system for the broadcast, reception and display of pictures 
(stationary or moving) and audio; 2) Refers to both the process in general, and more specifically the 
receiving appliance. 
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Annex B Criteria for References Cited 
 
Criteria for reference documents: 
 
The document describes appropriate (TG1 recommendation, OCC acceptance) solutions that are 
applicable to the specific function of the IPTV interface, device or system. 
 
The document was developed by an ANSI accredited SDO, an internationally recognized SDO (including 
ISO, IEC, ITU, IETF), or an organization whose document development and maintenance practices are 
acceptable to OCC (as of 12/5/07 these are ETSI, ATSC and DLNA; others may be identified explicitly by 
OCC in the future). 
 
Alternatively, the document is 'static', that is it is a specific version that is Publicly Available from a known 
source. (See NOTE.) 
 
If a document exists in two parts, one Publicly Available with all information save that which is confidential 
(e.g. an encryption algorithm), and one which contains the confidential information (e.g. available to 
licensees), the Publicly Available version is citable under the criteria above, with a notice that the 
confidential version is necessary for interoperability.  
 


NOTE—Document acceptability is predicated on the document source providing to the CEA in 
writing the right to continue to make the document freely available to implementers of the 
referencing specifications in the event that: 


 
1) The source entity ceases to exist  
2) The source entity retires the document for any reason  
3) Future revisions of the document make changes that result in interoperability issues for user 


of the specifications.  
4) However, static documents may simply be flagged as needing such contingency protection 


for the purposes of OCC report. 
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Annex C Suggested Media Formats  


C.1 MPEG1 Media Format 
 


Vertical Res. Horizonal Res. ASPECT RATIO Frame Rate


1080 1920 16:9 1,2,4,5,
1080 1920 16:9 4,5
1080 1440 16:9 1,2,4,5,
1080 1440 16:9 4,5
720 1280 16:9 1,2,4,5,7,8
480 720 4:3/16:9 1,2,4,5,7,8
480 720 4:3/16:9 4,5
480 704 4:3/16:9 1,2,4,5,7,8
480 704 4:3/16:9 4,5
480 640 4:3 1,2,4,5,7,8
480 640 4:3 4,5
480 544 4:3 1
480 544 4:3 4
480 528 4:3 1
480 528 4:3 4
480 352 4:3 1
480 352 4:3 4


Frame Rate in Hz              1=23.97  2=24  4=29.97 5=30  7=59.94  8=60


Progressive/  
Interlace


p
i
p


i


p


p


i
p


i


p
i
p
i


p
i


p
i


 


                                                      
1 ANSI/SCTE 43 
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C.2 AVC2 IPTV Required Formats 
 


Vertical Res. Horizonal Res. ASPECT RATIO Frame Rate


1080 1920 16:9 1,2,4,5,
1080 1920 16:9 4,5
1080 1440 16:9 1,2,4,5,
1080 1440 16:9 4,5
1080 1280 16:9 1,2,4,5,
1080 1280 16:9 4,5
720 1280 16:9 1,2,4,5,7,8
720 960 16:9 1,2,4,5,7,8
480 720 16:9 7,8
480 720 4:3 1,2,4,5
480 720 4:3 4,5
480 704 16:9 7,8
480 704 4:3 1,2,4,5
480 704 4:3 4,5
480 640 4:3 1,2,4,5,7,8
480 640 4:3 4,5
480 544 4:3 1,2,4,5
480 544 4:3 4
480 528 4:3 1,2,4,5
480 528 4:3 4
480 480 4:3 1,2,4,5
480 480 4:3 4
480 352 4:3 1,2,4,5
480 352 4:3 4


Frame Rate in Hz              1=23.97  2=24  4=29.97 5=30  7=59.94  8=60
Progressive Sequence     i=Interlaced   p=Progressive


Progressive/  
Interlace


p
i
p
i


p


p


i


p
i


p


p


i


p


p


p
i
p
i


p
i


p
i
p
i


 
 
  
 


                                                      
2 ITU-T Rec. H.264 | ISO/IEC 14496-10 (MPEG-4 Part 10) 
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C.3 VC-13 IPTV Required Format  
 


 
 


                                                      
3 SMPTE 421M 


Vertical Res. Horizonal Res. ASPECT RATIO Frame Rate


1080 1920 16:9 1,2,4,5,
1080 1920 16:9 4,5
1080 1440 16:9 1,2,4,5,
1080 1440 16:9 4,5
1080 1280 16:9 1,2,4,5,
1080 1280 16:9 4,5
720 1280 16:9 1,2,4,5,7,8
720 960 16:9 1,2,4,5,7,8
480 720 16:9 7,8
480 720 4:3 1,2,4,5
480 720 4:3 4,5
480 704 16:9 7,8
480 704 4:3 1,2,4,5
480 704 4:3 4,5
480 640 4:3 1,2,4,5,7,8
480 640 4:3 4,5
480 544 4:3 1,2,4,5
480 544 4:3 4
480 528 4:3 1,2,4,5
480 528 4:3 4
480 480 4:3 1,2,4,5
480 480 4:3 4
480 352 4:3 1,2,4,5
480 352 4:3 4


Frame Rate in Hz              1=23.97  2=24  4=29.97 5=30  7=59.94  8=60
Progressive Sequence     i=Interlaced   p=Progressive


Progressive/  
Interlace


p
i
p
i


p


p


i


p
i


p


p


i


p


p


p
i
p
i


p
i


p
i
p
i
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C.4 IPTV Audio Formats 
 
a) MPEG-1 Audio Layer II (ISO/IEC 11172-3) 
b) MPEG-1 Audio Layer III (ISO/IEC 11172-3) aka “mp3” 
c) AAC-LC (ISO/IEC 13818-7 or ISO/IEC 14496-3) 
d) HE-AAC (ISO/IEC 13818-7 or ISO/IEC 14496-3) 
e) AC-3 (ATSC Standard A/52A) aka Dolby Digital  (Note: Constraints differ between ATSC   A/53E), 


DVD and DVB) 
f) Enhanced AC-3 (Dolby Digital Plus 
g) WMA-9 Std  
h) WMA-9 Pro 
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Annex D U.S. Home Network QoS Overview  
 
The following is an overview of QoS models currently used by stakeholders interested in North American 
IPTV services. A list of acronyms that apply specifically to these models is also provided. Further work is 
planned to determine a discovery mechanism that will enable devices and services to recognize which of 
the QoS models are being used and possibly adapt accordingly. 
 


D.1 QoS Models 
 


CLASS BELL 
CANADA 


AT&T BELL SOUTH VERIZON DLNA 


LAN-LAN DSCP DSCP P-Bits and/or 
DSCP set by 
end device 
UPnP QoS 
Policy Holder 
in RG 


P-Bits P-Bits/DSCP 
WMM 


LAN-WAN Policy Based Policy Based P-Bits and/or 
DSCP set by 
end device 
(with potential 
for Policy 
Based in 
future)  
P-BIT 
translated to 
DSCP in RG 


P-Bits/DSCP 
Flow Based 


P-Bits/DSCP 
WMM on LAN 
side  


WAN-LAN Port Based  
Non-blocking  


P-BITS DSCP – if 
marked, left 
alone and 
translated to 
P-Bit in RG 
Might be rules 
for DSCP P-Bit 
marking of 
certain traffic 


DSCP/P-Bits 
Flow Based 


P-Bits/DSCP 
WMM on LAN 
side 


QUEUES PER  
LAN PORT 


3 SP  5 SP  4 SP 3 SP Not specified, 
Non-Blocking 
preferred 


QUEUE PER 
WAN PORT 


8 Total 8 Total 
1 SP  
7 WRR  


6 Total 
1 SP 
5 WFQ 


3 SP NA 


Trust 
Boundary 


RG RG BRAS/RG 
IPTV 


Broadband 
Home Router 


NA 
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D.2 LAN Queues 
 


CLASS BELL 
CANADA 


AT&T BELL SOUTH VERIZON DLNA 


802.1 User 
Priority 
Values 


NA NA All values recognized, but 
grouped into 1 of 4 queues 


6,5,1 7,5,0,1 


VOIP EF EF EF and P-BIT=6 treated 
equally 


CS5 0X38 


VIDEO CSx CS2 AF41 CS4 0X28 
EE NA TBD NA EF NA 


BE 0X00 0X00 P-Bit = 0 BE 0X00 


BK NA NA NA BE 0X08 


 


D.3 QoS Acronyms 
AFx—Assured Forwarding class 
BE—Best Effort 
BK—Background  
BRAS—Broadband Remote Access Server 
CSx—Class of Service number 
DSCP—Differentiated Services (DiffServe) Code Point 
EE—Excellent Effort 
EF—Expedited Forwarding 
P-Bit—Priority Bit (for Ethernet) 
RG—Residential Gateway 
SP—Strict Priority 
TBD—To Be Determined 
WFQ—Weighted Fair Queuing 
WMM—Wireless Multi-Media (for WiFi) 
WRR—Weighted Round-Rob 
 







CEA IPTV OCC – PHASE 2 REPORT 


 20


Annex E Private Data Strawman 
This doc represents a good survey of existing work in this area but TG1 is unsure as to how/if the referenced work can be implemented over IP 
services. 
 
2 = Use Case Not Applicable, 3 = Applicable Use Case. 
 


 Functional 
Requirements 
(FRs) 


Potential Standards 
or Technologies 


#1 (& #6)  
Share/ 


Browse Media  


#2  
Portable Media  


#3 
Watch TV 


Comments/Opens 
 
 


 1. Definition of Private 
data fields 
(Payloads) 


Various (see sub FR’s) 2 2  3
 


 


       
1.a 


“Private Data” 
payloads (e.g. 
AMOL, TV Guide) 


CEA 2020 2 2  3
 


Tightly bound to video 
for carriage through the 
system – Is Private 
Data specifically 
associated with a 
particular video ES? 
Does DVS706 
REQUIRE tight 
coupling? Joe/Phil to 
follow up. 


2. Private Data 
carriage in the 
Transport (e.g. 
MPEG2, RTP, etc.) 


Various (see sub FR’s) 2 2  3
 


Carriage applies to VC-
1 encoded material? - 
Carlton to follow up.  


2.a. VBI encode/decode 
synchronized with 
companion video 
channel (if present) 


ETSI EN 301 775 
v1.2.1(2003-2005) 
 
ETSI EN 300 472  


2 2 3 
 


Joe to enumerate 
where in DVS706 these 
cites are referenced 
and check if these cites 
apply to item 1a as 
well.  


 2.b  VBI data descriptor 
carried in PSI 


ETSI EN 300 468 2 2  3
 


 


 2.c VBI data stream 
associated with 
service is identified 
in the PMT 


ETSI EN 300 468 2 2 3 
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 Functional 
Requirements 
(FRs) 


Potential Standards 
or Technologies 


#1 (& #6)  
Share/ 


Browse Media  


#2  
Portable Media  


#3 
Watch TV 


Comments/Opens 
 
 


       
2.d 


Timing and Buffer 
Models  for VBI 
carried as PES 


ISO/IEC 13818-
1:2000, clause 2.4.2 


2 2  3
 


Joe/Carlton to double-
check the details of 
Timing and Buffer 
models (are they 
different from typical 
IPTV models?) 


3. Private data 
injection/extraction: 
Transport  


Various (see sub FR’s) 2 2  3  


       
3.a 


Bridge from analog 
to transport 


 2 2 3 
 


TG1 agreed to strike 
this FR (02/12/07) 


       
3.b   


Bridge from digital 
(ATSC, MPEG for 
example) to digital 
(Transport) 


 2 2 3 
 


Bridge digital to digital 
TG1 agreed to strike 
this FR (02/12/07).  


 3.c Private data is 
utilized by the 
receiving device in 
the digital form 
received  


 2 2  3
 


Phil to review standards 
for Private Data use in 
EU (GEM, MHP) & U.S. 
cable (DVS). 


 3.d Bridge to digital out 
(e.g. Bridge to 
HDMI) 


CEA 861 2 2 3 
 


Bridge out to digital 


 3.e  Private Data in 
Transport  converted 
to VBI  


SMPTE 170M (NTSC) 
video output 
 
CEA-2020:2006 


2 2 3 
 


Bridge out to analog 
Appropriate waveform 
generation for device 
NTSC Output 
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Annex F Public Services Strawman 
Annex F lists the baseline standards and specification for Emergency Alert System messages (EAS), Parental Guidelines, and Captioning that 
IPTV stakeholders could use as a starting reference point for consideration, analysis, and standards reference or development (as applicable). 
See table below. 
 
Feature Standards/Specifications Standards References 
Captioning ATSC A/53E, ATSC A/65C, CEA-608-C, CEA-708-C. A/65C specifies carriage of 


captioning metadata, ATSC A/53E and/or CEA-708-C specify carriage of the captioning 
data itself inside the MPEG-2 picture-level user-data field. CEA-608-C4 specifies the 
carriage and data of captioning for analog services transported on line 21. CEA-708-C 
specifies the carriage and data for digital captioning transported in-band in picture-level 
user-data. CEA-708-C specifies carriage and data for either captioning originating as 
digital, or captioning originating as analog, which is subsequently transported as part of a 
DTV stream. CEA, ATSC and SMPTE have agreed to undertake efforts to harmonize the 
scopes of their respective captioning-related standards (which may result in normative 
text moving from one standard to another).  
 
In MPEG-2 video, captions are carried in the MPEG-2 video picture coding constructs. 
There are possibly other mechanisms for carriage of captions in non-MPEG-2 video 
systems (e.g., MPEG-4 AVC). 


ATSC A/65C, Program and System 
Information Protocol for Terrestrial 
Broadcast and Cable 
ATSC A/53E, ATSC Digital Television 
Standard 
CEA-608-C, Line 21 Data Service 
CEA-708-C, Digital Television (DTV) 
Closed Captioning 


EAS ANSI-J-STD-0425, aka CEA-8145, aka ANSI/SCTE 18 20025, defines transport and 
filtering mechanisms for in-band transport over MPEG-2 Transport Stream (TS).  There 
may be IP-based EAS message delivery defined in the future. 


ANSI J-STD-042, Emergency Alert 
Message for Cable 


                                                      
4 CEA-608-C is a major normative reference for CEA-708-C as much of the information on Digital Captioning is not in CEA-708-C. CEA-708-C 
includes a method for carrying a CEA-608-C stream. 
5 In revision, the standard is named ANSI-J-STD-042, within CEA it is also known as CEA-814 and within SCTE it is also known as ANSI/SCTE 18. 
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Feature Standards/Specifications Standards References 
Parental 
Guidelines 


ATSC A/65C, CEA-608-C6, CEA-766-B7. A/65C specifies carriage of content ratings 
data in-band over MPEG-2 TS. CEA-608-C8 specifies carriage of content ratings data in 
line 21 for analog services. In addition CEA-608-C specifies the “rating system” for 
analog services, including both the US and Canada. CEA-766-B specifies the “rating 
system” for digital services, including U.S. and Canadian Rating Region tables. Actual 
content ratings are determined by content providers.  


ATSC A/65C, Program and System 
Information Protocol for Terrestrial 
Broadcast and Cable 
CEA-608-C, Line 21 Data Service 
CEA-766-B, U.S. and Canadian Rating 
Region Tables (RRT) and Content 
Advisory Descriptors for Transport of 
Content Advisory Information Using 
ATSC Program and System Information 
Protocol (PSIP) 


 
NOTES: 
a) There may be other public service features which are desirable, e.g., reception capability for descriptive audio, but may be encompassed by 


other standards and are not included here. 
b) Given the current dynamic situation regarding IPTV standards development, committees and forums such as ATIS/IIF and ITU-T should be 


monitored for related work. As an example there is EAS related work in ATIS/IIF. 
 
 


                                                      
6 In revision. 
7 In revision. 
8 CEA-608-C Annex L is the Parental Guidelines Practices document for both analog and digital TV. 
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Annex G AT&T DRM Strawman 
Content Sharing by User Devices, December 12, 2006 
 


G.1 Scope  
This document represents the AT&T DRM for sharing contents between the devices owned by one 
customer, usually referred to as “Home Network”. It does not include requirements for end-to-end DRM. A 
number of mechanisms can be used to satisfy this requirement. The first one uses an “Authorized 
Domain” model: contents are shared at the user level. The second uses a “server-side” model, in which a 
user can buy contents using one device (even one that does not support DRM) and the contents are 
acquired/downloaded and rendered on another device. This document does not specify how the 
requirements are implemented. 
 
This document is intended for submission to the IPTV OCC. The purpose of CPCM interoperability in the 
IPTV space is to enable one or more set-top boxes which receive IPTV content to share content with 
other devices that are part of the home network. This includes portable devices that are only occasionally 
connected and devices that are not on an IP network such as DVD recorders and players and DVRs. This 
would also include content received over broadband connections that is not “IPTV content” by design but 
which would want to be consumed by IPTV capable and home networked devices. 
 


G.2 Assumptions 
a) These requirements apply to both home devices like TV, PC, MP3, PDA, and Cellular access based 


device like cell phones. 
b) These requirements only address the DRM portion of the home network.  
c) AT&T would like the contents shared in the home network to be supported by a single DRM, or a 


DRM that can be easily translated to other DRMs, or a mechanism to make interoperability possible 
between different DRMs. 


d) AT&T anticipates that consumers will find that devices supporting this single DRM will be readily 
available for purchase in the near term and devices that are upgrade capable can be upgraded to 
support the single DRM. 


e) Every device that supports a DRM has a globally unique identifier that cannot be altered. 
f) Content owners would agree that their contents can be protected by specific, different; DRMs. AT&T 


will adhere to negotiated contracts with different owners. 
g) Contents not protected by DRM: out of scope. 
h) Billing: Out of scope. 


 
NOTE—Billing may be on a subscription basis (single device or group of devices), per content charge, 
pre-pay, etc. 


 


G.3 Terminology and Conventions 


G.3.1 Conventions 
The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD 
NOT", “RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as follows: 
 


All sections, except appendices, "Scope", and "Introduction" are normative, unless they are 
explicitly indicated to be informative. 


 


G.3.2 Definitions 
Authorized Domain—A group of devices that are considered a domain (defined below) and authorized 
to share contents, in compliance of the DRM supported on different devices and the “Rights” associated 
with each content. 
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Backup—Defines an action for duplicating a Media Object and/or Rights Object and transferring them to 
another location that is not a Device. 
 
Billing Service Provider—The entity responsible for collecting payment from a User. 
 
Combined Delivery—A Release 1 method for delivering DRM Content and Rights Object. The Rights 
Object and DRM Content are delivered together in a single entity, the DRM Message. 
 
Composite Object—A Media Object that contains one or more Media Objects by means of inclusion e.g. 
DRM messages, zip files. 
 
Confidentiality—The property that information is not made available or disclosed to unauthorised 
individuals, entities or processes.  
 
Content—One or more Media Objects 
 
Content Issuer—The entity making content available to the DRM Agent; the entity who’s Content is 
being Protected. 
 
Content Provider—An entity that is either a Content Issuer or a Rights Issuer. 
 
Content subscription—A subscription that a User has with a Content Provider for the purposes of 
paying for DRM Content purchased from that Content Provider and played on a Users Device.  
 
Copy—To make a perfect reproduction of DRM Content or Rights. 
 
Device—A Device is the entity (hardware/software or combination thereof) within a user's equipment that 
implements a DRM Agent. The Device is also conformant to the specifications of the DRM it supports.  
 
Domain—A group of Devices defined such that contents can be rendered on any device in the domain, 
subject to the number of copies / number of play backs, defined by the DRM Rights. 
 
DRM Agent—The entity in the Device that manages Permissions for Media Objects on the Device. 
 
Integrity—The property that data (Contents, Rights, etc.) has not been altered or destroyed in an 
unauthorised manner.  
 
Media Object—A digital work e.g. a ringing tone, a screen saver, a Java game or a Composite Object. 
 
Network Store—An entity remote to the device and controlled by a service provider which can store 
DRM Content and encrypted Rights Objects on behalf of a Device for Backup. 
 
Permission—Actual usages or activities allowed (by the Rights Issuer) over DRM Content  
 
Play—To create a transient, perceivable rendition of a resource  
 
Print—To create a fixed and directly perceivable rendition of a resource  
 
DRM Content—Media Objects that are consumed according to a set of Permissions in a Rights Object.  
 
Restore—Defines an action for duplicating a Media Object and/or Rights Object, transferring it back to 
the Device from which it was Backed up and then deleting the Rights Object from the backup location if 
applicable. 
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Revoke—A Device has been Revoked by a particular Rights Issuers if that Rights Issuers has decided it 
does not wish to issue Rights Objects to that Device (for example, because it has concerns about the 
robustness of the Device’s implementation).  
 
Superdistribution—A mechanism that (1) allows a User to distribute DRM Content to other Devices 
through potentially insecure channels and (2) enables the User of that Device to obtain a Rights Object 
for the superdistributed DRM Content. 
 
Transfer—To relocate DRM Content or a Rights Object from one place to another. 
 
UnDRM Content—Content which is not DRM Content. 
 


G.3.3 Abbreviations  
 
3GPP—3rd Generation Partnership Project 
CD—Compact Disc 
CEK—Content Encryption Key 
DRM—Digital Rights Management 
DVD—Digital Versatile Disc 
HTTP—HyperText Transfer Protocol 
ISO—International Standards Organisation 
LAN—Local Area Network 
MMS—Multimedia Messaging Service 
MPEG—Moving Picture Expert Group 
MPEG—MPEG audio layer 3; coding scheme for audio compression 
OMA—Open Mobile Alliance 
OS—Operating System 
PC—Personal Computer 
PDA—Personal Digital Assistant 
RFC—Request For Comments 
SCR—Static Conformance Requirement 
SIM—Subscriber Identity Module 
SMS—Short Messaging Service 
URM—Uniform Resource Indicator 
 


G.4 Introduction 
Digital Rights Management (DRM) enables the consumption by Users of protected content by allowing 
Content Providers to express Permissions, e.g., the ability to preview DRM Content, and by specifying 
how Devices should observe these Permissions. 
 
This requirements document provides: 
 
a) The security requirements applying to the technical solution  
b) The requirements relating to superdistribution applying to the technical solution  
c) The requirements relating to storage and back up of rights and content applying to the technical 


solution  
d) The requirements relating to User privacy applying to the technical solution  
e) The requirements relating to usability applying to the technical solution  
f) The requirements relating to interoperability applying to the technical solution  
 


G.5 Usage Scenarios 
TG1 usage scenarios will be used as applicable. If additional scenarios are required they will be 
discussed with TG1. 
 


 26







CEA IPTV OCC – PHASE 2 REPORT 


G.5.1 Security 
a) If the contents are requested using one device and delivered to another device, the receiving device 


may be required to authenticate with the content distributor before contents are delivered. 
Authentication can be done using one of the following: 
1) The identity of the User of the Device; 
2) The identity of the subscriber (relating to the Network Service Provider) associated with the 


Device; 
3) The identity of the Content Subscription (relating to the Content Provider) associated with the 


Device; 
4) The identity of the Device (for example: serial number; Device manufacturer; model number; 


software version); 
b) It SHALL be possible to protect (e.g. via encryption) Rights for a particular group of Devices such that 


the Rights can only be processed by the intended group of Devices. (e.g. devices owned by “the 
Johnsons’).  


c) It SHALL be possible to conduct the authentication described in the first requirement of this sub-
section without any explicit relationship (contractual or otherwise) between the content distributor and 
the Device manufacturer. 


d) It SHALL be possible for the Confidentiality of the DRM Content to be protected within devices and 
while being transmitted between devices or, between the Content Distributor and the DRM Agent on 
the Device.  


e) It SHALL be possible for the Confidentiality of any content encryption key (CEK), such that the CEK 
can only be read by the Device or group of devices for which the contents are intended. 


f) It SHALL be possible for the Content Provider to encrypt each instance of a particular piece of DRM 
Content with a different CEK and for superdistribution of that DRM Content to still be possible. 


g) It SHALL be possible for the Device to authenticate the identity of the source of the DRM 
Contents/Rights. 


h) It SHALL be possible for entities other than the Device manufacturer to provide trusted assertions to 
Content Providers concerning some or all of the identities listed in the first requirement within this 
sub-section. 


i) It SHALL be possible for some components of a composite object to be encrypted and some not.  
 


G.5.2 Connectivity 
The following network connectivity should be supported for acquiring the contents to the user devices: 
 
a) IPTV networks 
b) Satellite 
c) Broadband (Internet). 


G.5.3 Devices 
The following device types should be supported: 
 
a) IPTV receiving/networked Devices 
b) Home Networked (IP based) Devices 
c) Non IP networked devices (like CD and DVD recorders/players) 
d) Broadband (Internet connected devices) 
e) Portable Devices that are occasionally connected (e.g. Portable Media Player (PMPs) such as iPod) 
f) Devices that allow remote access to live and recorded content from home (ex: slingbox) 
 


G.5.4 Contents 
a) All DRM wrapped IPTV-based content (live, and recorded – VOD). It also includes music and 


interactive content as appropriate. 
b) All DRM wrapped Broadband (Internet based) content (live, and downloaded). 
c) All DRM protected content on media that can be bought (DVD, CD, etc.)  
d) User Generated content stored on a hosted service that has DRM policies associated with it. 
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G.5.5 Superdistribution  
a) It SHALL be possible for Devices to send DRM Content to other Devices in a transport independent 


manner, and for Devices receiving DRM Content in such a manner to be able to obtain the Rights to 
render these contents corresponding to the received DRM Content.  
1) This is helpful when the first device can access the contents through a high bandwidth connection. 


b) It SHALL be possible for a Device which has received DRM Content from another Device to find out if 
the DRM Content can be played on the Device before obtaining a Right for that DRM Content. 


G.5.6 Domains 
a) It SHALL be possible for the authorized, confirmative Devices to form a domain, such that all the 


Devices in that domain, and only those Devices, can process Rights intended for that domain. 
b) It SHALL be possible for Devices to join a domain that has already been formed. A user’s response to 


“Join Domain?” message is required. 
c) It SHALL be possible for the Service provider to exclude one or more Devices in the domain, such 


that the excluded Devices cannot process any new DRM contents sent to the domain after the time of 
exclusion. (This should be used when it is proved that a device is sold/hacked, or a class of devices 
have been compromised). 


d) It SHALL be easy for a user to add, delete or modify the association between the members of a 
user’s account and a device’s unique identifier. 


e) It SHALL be easy for an owner of a device to account for lost, stolen and broken devices. 
f) The limit on number of devices that a user can associate with their account should be definable by 


the service provider’s policy.         
 


G.5.7 Usability 
a) It SHALL be possible for the User to delete an instance of DRM Content, but to keep the Rights 


Objects associated with that content (so that he/she could restore the DRM Content on the Device 
later without having to obtain new Rights Objects). 


b) It SHALL be possible for a User to view a description of the DRM Content without retrieving the 
Rights Object. 


c) It SHALL be possible for the User to view information, e.g. copyright information, available 
Permissions, regarding Rights Objects on the Device. 


d) It SHALL be possible to specify, within the DRM Content, text information provided by the Content 
Issuer (e.g. title, author, copyrights). This information, if provided, SHALL be available to the User. 


 


G.5.8 Transferring & Rendering Contents 
a) Home networked devices (Set-top boxes, PCs, etc.) should support transfer of content from one 


device to another as allowed by policies defined by the service provider in addition to the DRM 
restrictions. 


b) The transfer policies may be derived from the imbedded policies within the DRM or obtained from the 
service provider for each specific DRM type. 


c) It SHALL be easy for a user to request/buy rights to have the content available on a device not 
permitted by the existing DRM. 


d) It shall be allowed that the user transfer protected contents to one or more removable media, subject 
to DRM / Content owner’s restriction. 


e) Local access: 
1) Content should move freely among the devices associated with the user’s account subject to 


DRM or other expressed restrictions 
2) Content can be stored and rendered by any device associated with the user’s account subject to 


the DRM restrictions without explicit authentication 
3) Content can be streamed to any device associated with the user’s account by the user subject to 


the DRM restrictions without explicit authentication 
f) Remote Access: 


1) Remote Access MAY require explicit authentication (e.g. User name and password) 
i) If an authentication is required then the service provider must be able to implement its own 


policies for the management of such authentication scheme. 
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2) Content MAY be transferred, stored and rendered by any device associated with the user’s 
account in remote locations subject to DRM or other expressed restrictions 


3) Content MAY be streamed to any device associated with the user’s account in remote locations 
subject to DRM or other expressed restrictions 


 


G.5.9 DRM Requirements  
 
a) The DRM SHALL transfer content in a format that is not readable to owners or devices that do not 


have permissions to access the content. 
b) The DRM SHALL support business rules for restriction of content recording, including the ability to 


limit or enable the number of recordings. 
c) The DRM SHALL support business rules for restriction of content playback, including the ability to 


limit or enable the number of playbacks. 
d) The DRM SHALL support business rules for content restrictions based on content owner(s). 
e) The DRM SHALL support business rules for content restrictions based on device(s). 
f) The DRM SHALL support subscription based content transferring and rendering. 
g) The DRM SHALL support business rules for the expiration of content rendering capabilities. 
h) The DRM SHALL including the ability to delete content once legal access to the content has expired. 
 


G.5.10 Rights 
The first item in this section is a general requirement for maximum flexibility possible and other items 
provide some specific items that need to be supported; however, they may not be all inclusive. 
 
a) The DRM system shall allow the Service Provider to flexibly implement the DRM policies as 


negotiated with different content providers. That is, the DRM should support a flexible Digital Rights 
expression mechanism that enables the Service Provider to instantiate a side variety of Digital Rights 
policies into the system. DRM enabled devices shall implement these policies. 


b) It SHALL be possible to specify Rights for any content type. 
c) It SHALL be possible to specify Rights for encrypted and unencrypted content. 
d) It SHALL be possible to specify Rights to enable the following rendering types: 


1) Play 
2) Execute 
3) Display 
4) Print 


e) It SHALL be possible to specify Rights containing the following Constraints on usage 
1) Time/date based 
2) Count based 


f) It SHALL be possible to specify content identities within Rights using standard identification schemes.  
g) It SHALL be possible to specify Rights containing the metered usage time constraints on usage, for 


example, it SHALL be possible to specify that the Device can play the DRM Content as long as the 
metered usage time is less than the specified time. 


h) It SHALL be possible to specify that the Rights is bound to a defined set of identities, i.e., that a 
Device can only Play the DRM Content when being used by those identities. 


i) It SHALL be possible to specify within the Rights associated with DRM Content whether or not the 
Rights Object and DRM Content can be exported to another DRM system, and to which DRM 
systems. 


j) It SHALL be possible to specify within the Rights associated with DRM Content whether or not the 
Rights Object and DRM Content can be transferred to copy protected storage media, and to which 
copy protected storage media. 


k) It SHALL be possible to specify within the Rights associated with DRM Content whether or not the 
Rights Object and DRM Content can be transferred to a rendering device over a copy protected 
transport mechanism, and over which copy protected transport mechanisms. 


l) It SHALL be possible to specify Rights associated with DRM Content where the DRM Content is a 
Composite Object. 
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m) It SHALL be possible to independently specify Rights for each individual component of a Composite 
Object. 


 


G.6 Other Issues: 
a) Backup and Storage. 
b) Interoperability between different DRM. 
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Annex H Updated Roadmap Matrix 
 
2 = Use Case Not Applicable, 3 = Applicable Use Case. 
 


 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


1 Certain media formats 
(not all) are supported 
(need to identify) 


DLNA Expanded Guidelines,  MF1  
 
Section 7:  IMAGE CLASS MEDIA 
FORMAT PROFILES: 
 e.g. Guideline 7.1.1 JPEG_SM 
 
Section 8: AUDIO CLASS MEDIA 
FORMAT PROFILES : 
e.g. 8.1.1 AC-3 Audio Format 
e.g. 8.4.1 LPCM Audio Format 
e.g. 8.5.1 MP3 Audio Format 
 
Section 9: AV MEDIA CLASS 
FORMAT PROFILES  
e.g. 9.2 MPEG-2 Profiling Guidelines  
e.g. 9.4 MPEG-4 Part 10 (AVC) 
Profiling Guidelines  
 
VC1 – standard or specification TBD 


3 3 3 (See detailed media 
formats in Annex C 
of this report.)  
 
 


2 This row intentionally 
blank 


     


3 Protection will be an 
overlay to the design 
approach and not 
addressed in this Use 
Case. 


 3 3 2 This is a gap for 
systems with 
restricted content. 


4 Device discovery and 
control 


DLNA Expanded Guidelines,  
Architectures and Protocols2 
 
Section 7.2 – Device Discovery and 
Control  


3 3 3  
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


5 Capabilities matching 
between devices and 
services 


DLNA Expanded Guidelines,  
Architectures and Protocols2 
Section 7.2 Device Discovery and 
Control’ describes the guidelines. 
 
Section  7.2.1 DDC UPnP Device 
Architecture 
Requirement [7.2.1.1]: DLNA Device 
Classes and Device Capabilities must 
fully support the applicable mandatory 
portions of the UPnP Device 
Architecture v1.0 (UPnP DA) for 
discovery, description, control, 
eventing, and presentation. 
DLNA further defines the devices in  
 
Section 7.2.10 DDC UPnP Device 
Description Rules’ and Services in 
‘Section 7.2.12 DDC UPnP Service 
Description Rules’. 
 
Section 7.3 – Media Management: 
Requirement [7.3.9.1]: A DMC and M-
DMC must implement a UPnP AV 
MediaServer control point and a UPnP 
AV MediaRenderer control point. The 
MediaServer control point interacts 
with the ContentDirectory service for 
browsing content. The MediaRenderer 
control point interacts with the 
AVTransport service and the 
ConnectionManager service to verify 
that the MediaRenderer can play the 
content and to start and stop the 
playback. 


3 3 3  







CEA IPTV OCC – PHASE 2 REPORT 


 33


 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


6 Protocol matching DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.3 Media Management 
Requirement  7.3.7 MM DMR 
ConnectionManager Rules 
Requirement [7.3.7.1]: A DMR must 
support the mandatory actions and 
state variables for a 
ConnectionManager service. 
 
Requirement  7.3.13 MM DMS/M-DMS 
ConnectionManager Rules 
Requirement [7.3.13.1]: A DMS and 
M-DMS must support the mandatory 
actions and state variables for a 
ConnectionManager service. 


3 3 3  


7 Play, Store, Send DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.4 Media Transport 


3 3 3 
(Renderer 
only, No 
Storage, 
supports 


play only). 


 


8 Trick Modes  
(Fast Forward, Pause, 
Rewind, etc.). Not 
necessarily on local 
render ring device 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 


Section 7.4 Media Transport 


3 3 3  


9 File Manipulations  
(Copy, Rename, Delete, 
etc.) 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.3 Media Management 


3 3 2  
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


10 Link Protocols DLNA Expanded Guidelines,  
Architectures and Protocols2 
 
Section 7.2.1 – UPnP Device 
Architecture 
 


3 3 3  


11 Media Transport 
Protocols 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 


Section 7.4 Media transport 


3 3 3  


12 Service Provider content 
is available to devices on 
the home network 
(according to Provider’s 
usage rules i.e. DRM, 
link protection)  


DLNA Expanded Guidelines, Link 
Protection3 


 


3 2 3 
(Renderer, 
no storage 


requires link 
protection 


only) 


 


13 IPTV STB or equivalent 
responds to control 
inputs, i.e. channel 
change, trick modes , etc 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 


Section 7.3 Media Management 
Section 7.4 Media Transport 


3 2 3  


14 Consumer knows the 
IPTV STB will 
interoperate with network 
devices 


DLNA certification and logo program 3 2 3  


15 Quality of Service 
mechanisms available 
appropriate to content 
type 


DLNA Expanded Guidelines, 
Architectures and Protocols2 


 
Section 7.1 Networking and 
Connectivity 
Section 7.2 Media Management 
Section 7.3 Device Discovery and 
Control 
Section 7.4 Media Transport 


3 3 3  
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


16 The ability to differentiate 
between restricted and 
unrestricted content and 
network devices obey 
the rules set forth by the 
restriction 


DLNA Expanded Guidelines, Link 
Protection3 


3 3 3 Content provider 
(restriction) specific 


17 User can discover and 
download video content 
from their DVR to their 
Portable Media Player 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.3 Media Management 


2 3 2  


18 User can discover and 
download video content 
from their PC to their 
Portable Media Player 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.3 Media Management 


2 3 2  


19 User can then play video 
content on their Portable 
Media Player (PMP) 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 
Section 7.3 Media Management 


2 3 2  


20 Appropriate security is 
enforced for this 
transaction:  1) video is 
not in the clear (always 
encrypted while on the 
network 2) copying rules 
are enforced correctly 3) 
some types of content 
may NOT be available to 
the PMP 


Licensed Play-For-Sure or similar 
technology enables link and copy 
protection for high-value content 
 


2 3 2  


21 Content is exposed to 
the home network from 
all Media Servers. 


DLNA Expanded Guidelines, 
Architectures and Protocols2 


 


Section 7.3 Media Management 


3 3 3  
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


22 Unconnected device can 
still play when it is 
unconnected providing 
the protection method 
allows for this use model 


  2 3 2  


23 FR: need to discover and 
navigate through content 
on DVR 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 


Section 7.3 Media Management 


3 3 3  


24 PMP has adequate 
storage capacity , if not 
user is notified 


 2 3 2 UPnP has work 
underway on storage 
capacity related 
messaging 
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


25 Multiple Simultaneous 
Audio / Video Streams 
are supported 


DLNA Expanded Guidelines, 
Architectures and Protocols2 


 
 
Section 7.3 Media Management  
 
Section 7.4 Media Transport 


2 2 3 OCC has not fully 
examined the 
bounds for the 
number of streams.  
Not identified 
assumptions about 
SD or HD 
 
Note:  Neither a 
source nor a receiver 
should need to 
support multiple 
streams, but a 
network 
“passthrough" device 
should be required to 
have enough BW to 
support multiple HD 
streams. (For 
example, "Switch/ 
router/gateway must 
support 2 HD-
MPEG2 or 4 HD-
MPEG4 streams with 
at least 40 bits/sec.") 


26 Content Protection 
handoff from Conditional 
Access (CA) system to 
Content Protection and 
Copy Management 
(CPCM) system 


 2 2 3 DLNA Expanded 
Guidelines, Link 
Protection3will cover 
a portion of this 
requirement. 
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


27 QoS translation between 
Service Provider network 
and Home Network 


DLNA Expanded Guidelines, 
Architectures and Protocols2 


 
Section 7.1 Networking and 
Connectivity 
Section 7.2 Media Management 
Section 7.3 Device Discovery and 
Control 
Section 7.4 Media Transport  


2 2 3  


28 Subscriber has the ability 
to remotely browse and 
select from various 
services offered by the 
IPTV Service Provider 
e.g. Pay-Per-View or 
Video-On-Demand 


CEA-2014 2 2 3  


29 Content metadata is 
available on the home 
network 


UPnP CDS with CEA-2033 
extensions. 


2 2 3  


30 Network-Wide 
Scheduled Recording 


UPnP AV 2.0 Scheduled Recording 
Service 


2 2 2  


31 MAC/PHY Connectivity 
for the home network 


DLNA Expanded Guidelines,  
Architectures and Protocols2 


 


Section 7.1 Networks and connectivity 
MoCA, HomePlug AV, HPNA, 
Firewire, etc. 


3 3 3  


32 Customer can sit at the 
CE device within the 
home and access a user 
interface to display a 
“Home Network Status” 
screen containing non-
technical (consumer-
friendly) information 
about network 
connectivity.  


Various (see sub FRs) 2 2 3 
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


32.a Display status of local 
connection to Home 
Network 


No standard applies:   
Query network interface software - e.g. 
IPCONFIG /ALL on Windows device 


2 2 3 
 


 


32.b Display status of 
configuration for Home 
Network connectivity 


No standard applies:   
Query network interface software - e.g. 
IPCONFIG /ALL on Windows device 


2 2 3 
 


 


32.c Display source 
devices accessible in 
the Home Network:  


DLNA Expanded Guidelines, 
Architectures and Protocols - UPnP9


 


2 2 3 
 


 


33 An In Home Technician 
(or a consumer directed 
by a CSR) can bring up 
a “Home Network 
Diagnostics” screen 
containing technical 
information about 
network connectivity 


Various (see sub FR’s) 2 2 3  


33.a Display CE Device 
Information  
 Time / date  
 Code version # 
 Internal temperature 
 Self-diagnostic status  


No standard applies:   
CE device self check 


2 2 3 
 


For only the CE 
device rendering the 
diagnostic screen 


33.b Display Home Network 
Information  
 Client hardware ID / 


Mac Address  
 IP address  
 DHCP lease time  
 Subnet mask  


No standard applies:   
Query network interface software - e.g. 
IPCONFIG /ALL on Windows device 


2 2 3 
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


33.c Display Home Network 
Information   
 Traffic / activity 


indicator  


No standard applies:  Monitor LAN 
connection 


2 2 3 
 


 


33.d Display Home Network 
Information   
 Dropped packet 


counter/retry counter  


SNMP, TR069 2 2 3 
 


Protocols exist but 
not currently used in 
CE devices or for in 
home point to point 
connections 


33.e Display Home Network 
Information  
indicator  
 DNS status 


No standard applies:  Test via NS 
lookup 


2 2 3 
 


 


33.f Display Home Network 
Resource Information  
 information specific to 


the device, such as 
disk usage, etc.)  


No standard applies:  CE Self Check 2 2 3 
 


 


34 Display list of source 
devices discovered on 
the home network and 
for each: 
 IP address  
 Descriptive name 


(manufacturer, model 
number, user-
supplied friendly 
name)  


DLNA Expanded Guidelines, 
Architectures and Protocols - UPnP 


2 2 3 
 


 


35 Display LED or other 
similar indicators on 
the Gateway showing 
WAN connectivity to 
Gateway  


 


No standard applies:  Visual display 
already in place. If ethernet or VDSL is 
present the broadband LED is lit. If 
there is an IP address, the service light 
is lit. 


2 2 3 
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 Functional 
Requirements (FRs) 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Brows


e Media  


#2  
Portable 


Media  


#3 
Watch TV  


Comments/Opens 


36 Initiation and 
customization of a stats 
log (or other mechanism 
for collection and storage 
of stats) in the CE 
devices is optional. 


 


No standard applies:  Custom software 
in CE device. 


2 2 3 
 


 


 
NOTES  
1. DLNA Networked Device Interoperability Guidelines, expanded: March 2006, Volume 2: Media Format Profiles (DLNA Expanded Guidelines, 


MF) 
2. DLNA Networked Device Interoperability Guidelines, expanded: March 2006, Volume 1: Architectures and Protocols (DLNA Expanded 


Guidelines, Architectures and Protocols) 
3. DLNA Networked Device Interoperability Guidelines, expanded: October 2006, Volume 3: Link Protection (DLNA Expanded Guidelines, Link 


Protection) 
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Annex I Liaison Communications Summary 
 
All OCC work products issued to date were sent to the following liaison: 
   
a) ATIS - IPTV Interoperability Forum (ATIS IIF) 
b) ITU-T - IPTV Focus Group (IPTV FG) 
c) DLNA - Technical Committee 
d) DVB – Commercial Home Networking Group (DVB-CM-HN) 
 
OCC has also recognized the following organizations with related work, but no direct exchanges of 
information were made: 
  
a) ARIB 
b) DSL Forum 
c) HANA 
d) HGI 
 
In addition to the formally issued documents listed below, a number of presentations and activity reports 
were provided by liaison points of contacts. 
 
May 2006: (ATIS) 
a) IPTV Architecture Requirements (ATIS-0800002) 
b) IPTV DRM Interoperability Requirements (ATIS-0800001) 
c) IPTV DRM Interoperability Specification Issue Statement (IIF-Issue-007) 
d) IPTV DRM Distributing of Content in the Subscriber's Authorized Service Domain Issue Statement 


(IIF-Issue-008) 
e) IPTV ARCH Roadmap Issue Statement (IIF-Issue-009) 
f) IPTV ARCH Packet Loss Issue Statement (IIF-Issue-005) 
 
June 2006: (DVB) 
a) DVB-HN Commercial Requirements Phase 1 
 
August 2006: (OCC) 
a) Phase 1 Report 
 
September 2006: (ATIS) 
a) IIF-Issue-014 ARCH-2006-394R1 Service Discovery, Navigation, and Selection 
b) IIF-Issue-017 ARCH-2006-399 Definition of Reference Architecture - Client Device Attachment 


Configuration 
c) IIF-Issue-018 ARCH-2006-400 Remote Device Management of the ITF 
 
October 2006: (ITU) 
a) FG IPTV-DOC-0053, IPTV Service Requirements 
 
November 2006: (OCC) 
a) Media Formats 
 
January 2007: (OCC)  
a) QoS Models 
 
February 2007: (ITU) 
a) FG IPTV-R-0021, Report of the 3rd Focus Group on IP Television (IPTV) meeting 
b) FG IPTV-OL-0032, Request for Further Cooperation with IPTV FG WG6 (Middleware, Application and 


Content Platforms)  
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For further information on this project, visit 
http://www.ce.org/Standards/CommitteeDetails.aspx?Id=000011030337  
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1.  Charter 
In January 2006 the CEA Technology and Standards Council (TSC) assigned the 
following charter to the IPTV Oversight and Coordination Committee (OCC). 


1.1 Scope of the effort (description of the work product)  
a) Identify needed standards enabling interoperability of CE devices in the 
home with IPTV networks using a national standardized interface. 
b) Coordinate development of those standards by creating “work requests” to 
standards formulating committees / groups within CEA and external to CEA. 
c) Monitor development of those standards including: 


 provide technical advice & guidance to formulating committee(s) 
 review draft standard to ensure it meets original “work request” intent 
 ensure timely development of necessary standards 


d) Communicate with outside organizations to ensure necessary information 
exchange. 


 
This body is NOT a formulating group as defined by CEA’s standards development 
procedures, and therefore CANNOT develop standards.  This body reports to CEA’s TSC. 
 
 
 


1.2  Purpose of work item - why is it needed  
Internet Protocol TV (IPTV) is rapidly emerging as a source of rich content and 
innovative interactive services to the home.  The CEA IPTV Discovery Group process 
identified industry motivations for pursuing standardization in this arena as noted below: 


- Grow a healthy ecosystem through increased industry participation. 
- Enable a consumer market. 
- Enable a consumer market for devices in addition to a provider market for 
services. 


 
The intended goal of this effort is to enable interoperability of CE devices in the home 
with IPTV networks using a national standardized interface. 
 
This group will provide needed oversight and coordination of CE device interests in 
relation to IPTV services and provide a desired single point at CEA to coordinate 
standards activities with outside organizations creating architectures for IPTV 
distribution services and home networks.   


1.3 Committee key positions  
Co-Chair: Paul Thomsen (Hitachi) 
Co-Chair: Paul Whitehead (AT&T)  
Editor: Raj Bopardikar (Intel) 
Task Group 1 (Use Cases) Co-Chair: Tom McGee (Philips) 
Task Group 1 (Use Cases) Co-Chair: Carlton Brown (AT&T) 
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Task Group 2 (Terms & Definitions) Chair: Art Allison (NAB) 
CEA Staff: Virginia Williams, Leslie King 
 


1.4        Liaisons 
Formal Liaison with DLNA: Jim Battaglia (Pioneer) 
Formal Liaison with ATIS: Bob Taylor (HP) 
Liaison with DVB: Jim Williamson (Sony) 
Liaison with ARIB: Masahito Kawamori (NTT)  
 
 
 
2.  Committee Process & Methodology  
 
The OCC had its kick-off face-to-face meeting on March 10th. The overall methodology 
was discussed and ratified during the face-to-face meeting. Since the March 10th meeting, 
the OCC has generated very good dialog in weekly conference calls as well as via email 
reflectors. The progress made and the consensus reached by the OCC is captured in the 
“Editor’s Summary” document. This is a working document maintained by the OCC 
editor and updated weekly. Annex F is the final version of the “Editor’s Summary” 
document capturing the in-committee discussions and status of the OCC. 
 
The methodology adopted by the OCC relied heavily on the assessment of Use Cases 
including Use Case review; deriving applicable functional requirements; assigning 
existing standards and identifying requirements needing further standards development.   
To expedite this assessment, the OCC created a separate task group for the analysis of 
Use Cases, Task Group 1 (TG1).  This task group has generated a very focused and 
effective discussion. The progress made and the consensus reached by TG1 and the OCC 
is captured in the “Roadmap – Summary of Use Cases and Functional Requirements” 
matrix (Annex A).  
 
In discussing the Use Cases, the OCC needed some type of network diagram to support 
and direct its analysis.  Over successive conference calls and TG1 work that diagram 
evolved from an early logical diagram (as is shown in the Editor’s Summary next to each 
of the Use Cases) to a more complex and real world diagram as shown in Annex B. 
That diagram depicts the OCC’s expectation that near-term, real world service provider 
to home network interconnections will include a mix of different Physical Layer 
connections/protocols such as Ethernet, coax, twisted pair and IEEE-1394 connecting a 
wide range of consumer devices such as TVs, PCs as well as portable and wireless 
devices.  Further work by TG1 and the OCC resulted in a summary of several PHYs as 
shown in the “PHY Considerations” chart also in Annex B.  It should be noted that as of 
the date of this report, IPTV deployments in the U.S. by telcos are utilizing multiple 
PHY’s, including HPNA, MoCA, and Ethernet for delivery of video and Internet services.  
 
In consideration of the need to establish a common understanding of IPTV terms and 
definitions (e.g. channel, program stream, etc), the OCC created another task group 
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(TG2) to formalize the meaning of such terms when used in the context of the OCC and 
committee documents.  Those terms and their associated definitions appear in Annex D.   
 
As indicated in the Charter section, the OCC also established liaisons with several 
relevant standards organizations to understand general IPTV technology trends and pace.  
Annex E provides a brief summary of the information received via these liaisons. 
 
 


3.  Use Case Details 
The IPTV OCC devised the following methodology to meet its objective of an IPTV 
standardization roadmap: 


a) Companies submitted IPTV use-cases to OCC using OCC supplied template. 
b) OCC prioritized Use Cases (decided which Use Cases to work on first), based 


on those features fundamental to a basic deployment of IPTV in the home.  
c) Use Case TG1 analyzed each Use Case to: 


 Derive applicable Functional Requirements (FRs). 
 Identify existing standards for each of the FRs. 
 Identify any FRs not supported by existing standard(s). 


d) OCC received weekly updates from TG1 in the form of the Roadmap Matrix 
and provided direction as needed to TG1. 


 
The OCC’s call for Use Cases resulted in the submission of 8 Use Cases as noted below. 
Top Priority: 
 1. “Share Personal Media” 
 2. “Moving from DVR to Portable Media Player” 
 3. “Watch TV” 
Second Priority: 
 4. “Photo Printing Over the Home Network” 
 5. “Resource Management” 
Future Work: 
 6. “Interactive Remote Experience” 


7. “Metadata Enhanced Content Playback” 
 


Note: 8 Use Cases were received but only 7 are enumerated above because 2 submitted 
Use Cases were combined to become priority #1 “Share Personal Media”.  All Use Cases 
submitted to the OCC are available upon request.  
 


4.  Roadmap 
Since its formation, the OCC asked TG1 to focus its attention on the three top priority 
Use Cases.  Those are the Use Cases discussed in the Roadmap matrix as shown in 
Annex A.  In reviewing the Roadmap matrix several points should noted: 


a) “FR” stands for Functional Requirement (column 2 of the matrix). 
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b) “Potential Standards or Technologies” (column 3) indicates that the OCC 
believes the cited standard or guideline enables the stated FR appearing in 
column 2. 


c) Columns 4 – 6 of the Roadmap indicate by symbol if the FR in column 2 is 
considered to apply to that particular Use Case.  Column 4 is for priority Use 
Case #1, column 5 for Use Case #2, column 6 for Use Case #3. 


d) A “checkmark” indicates that the FR noted in column 2 is considered 
necessary for that particular Use Case. 


e) An “X” in column 4, 5 or 6 indicates that the FR noted in column 2 does not 
apply to that particular Use Case. 


f) The “Comments” column of the Roadmap is self-explanatory.   
 
TG1 has reviewed the three Use Cases, derived the applicable functional requirements, 
assigned existing standards and identified functional requirements that do not have 
enabling standard(s) or guideline noted.  The attached “Roadmap – Summary of Use 
Cases and Functional Requirements” matrix captures the discussions of TG1 and the 
consensus of the entire OCC membership with respect to those priority Use Cases. 
 
 
 
 
 
 


5.  Incomplete Functions 
The empty cells in column 3 of the Roadmap (Potential Standards or Technologies), 
indicate functional requirements (FRs) for which no enabling standards or guidelines 
have been referenced. Such empty cells are one of the key results of the OCC’s activity 
to-date.  Empty cells indicate where the OCC believes further standards need to be 
identified or developed in order to enable IPTV service provider  consumer home 
network device connectivity and functionality. As shown in the Roadmap (rows shaded 
in tan color), column 3 cells are empty for rows 3, 16, 19, 22 and 26 relating to DRM and 
Content Protection functional requirements.   
 
In the case of DRM/Content Protection there is clearly a large body of prior work from 
many different organizations which required much more time to analyze than the OCC 
was allotted.  Ongoing work in DVB to standardize a Content Protection and Copy 
Management (CPCM) system and in CORAL to define an interoperability framework 
between DRMs are specifically targeted to address many of the needs represented by 
these “empty cells”.  The active work in this area by these and other groups motivated the 
OCC to defer deeper discussions of DRM and instead focus the committee’s near-term 
resources toward the more uniquely IPTV requirements of each Use Case with the 
understanding that a DRM/Content Protection solution is needed for the OCC’s Roadmap 
to be complete. 
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While not strictly an “incomplete” function, the issues of QoS and Media Formats as 
noted in the Roadmap (row 1) remains an issue that should also receive further discussion.   
 
Quality of Service (QoS) may be relatively easier to support for the needs of IPTV.  It 
appears from OCC analysis and discussion that the viable QoS standards have been 
narrowed to a small set. However, within that set it is not clear that there is a single 
solution that would work well for all parties. Given a little additional time the OCC may 
very likely be able to create a consensus which could easily be referenced in an “IPTV 
Profile” for all implementers to follow.  The OCC’s discussion of QoS parameters is 
shown by the “Home Network QoS Model” chart provided in Annex C.  
 
In the area of Media Formats, row 1 of the Roadmap (Annex A) shows several formats 
for both video and audio, along with their respective standards.  The OCC was successful 
in identifying the formats but cannot mandate support for selected formats. However, 
IPTV implementations must agree on which of these formats are necessary to ensure 
interoperability.   
 


6.  Conclusions / Recommendations 
 
The OCC’s study is encouraging in that for the basic Use Cases examined, 
interoperability standards for most of the functional requirements already exist. The OCC 
recommends that CEA’s TSC commission further work, by extending the OCC’s charter 
by six months to achieve a more comprehensive Roadmap. The OCC can utilize this 
extension to focus on:    
 
1.  Finish analysis and recommendations regarding DRM/Content Protection .  The OCC 
recognizes that this is absolutely necessary to enable functional requirements identified in 
the priority Use Cases. 
 
For DRM/Content Protection, near-term work of groups like DVB and CORAL may 
provide solutions.  DLNA is undergoing a similar process to OCC’s to identify a content 
protection solution that includes a broader set of Use Cases.  The work of DLNA, which 
is already referenced heavily in the OCC’s Roadmap, may also inform the OCC’s 
decisions with respect to content protection and DRM.   
 
2.  Further cross-industry discussion and rationalization building on the good foundation 
achieved in the OCC regarding QoS and media formats with the intention of establishing 
an “IPTV Profile” for both WAN and LAN-side services and devices.  QoS appears to be 
a much more tractable issue, one that is almost ready to be solved in the IPTV space by 
concerted work among service providers and consumer device manufacturers. 
 
3.  Enable assurance of end-to-end interoperability by requesting that OCC contributing 
organizations such as DLNA, CEA or others work towards IPTV interoperability criteria 
via supporting activities such as end-to-end plugfests, testing regimes, and certification 
programs. 
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The OCC did not and cannot specify “mandatory” elements, profiles or formal 
interoperability criteria in the Roadmap, however it is expected that these activities will 
be needed. 
 
4.  Beyond the aspects of those basic Use Cases examined thus far, there are other 
important areas that should be explored to foster wide acceptance of an IPTV home 
network interface.  Areas such as complex DVR functions, network diagnostics, parental 
controls, emergency alert support, closed captioning and more need to be considered. 
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7.  Annexes  
 


Annex A: Roadmap 
 


as of  7/20/06  
 


CEA IPTV OCC – Standards Roadmap  
Summary of Use Cases and Analysis of Functional Requirements (FRs) 


 
Full names and sources of Use Cases: 


Use Case #1 - Share & Browse Personal Media (AT&T,MSFT)  
Use Case #6 - Shared Media (Sony, et al) 
Use Case #2 – Share to Portable Media Player (AT&T,MSFT) 
Use Case #3 - Watch TV Over the Home Network (Dell, Hitachi, HP, Intel, Panasonic, Philips, Pioneer, Sony, TCL Thomson) 


 
 


Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


1. Certain media formats (not all) are 
supported (need to identify) 


DLNA Expanded 
Guidelines,  MF1  
 
Section 7:  IMAGE CLASS 
MEDIA FORMAT 
PROFILES: 
 e.g. Guideline 7.1.1 
JPEG_SM 
 
Section 8: AUDIO CLASS 


3 3 3 Preliminary telco 
preferred profiles have 
been supplied, which 
include MPEG-4 Part 10 
(H.264) and SMPTE VC1 
for video and various 
audio formats.  (See 
detailed profiles at the 
end of this matrix.)   
 


   51







CEA IPTV OCC – Phase 2 Report – Annex J Insert: Phase 1 Report Detail  


   52


 
Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


MEDIA FORMAT 
PROFILES : 
e.g. 8.1.1 AC-3 Audio 
Format 
e.g. 8.4.1 LPCM Audio 
Format 
e.g. 8.5.1 MP3 Audio 
Format 
 
Section 9: AV MEDIA 
CLASS FORMAT 
PROFILES  
e.g. 9.2 MPEG-2 Profiling 
Guidelines  
e.g. 9.4 MPEG-4 Part 10 
(AVC) Profiling Guidelines 
 
VC1 – standard or 
specification TBD 


Note: The telco defined  
profiles are subject to 
further change based on 
development of cross-
industry consensus. 
 


2. Need to confirm unrestricted use. 
(method TBD, possibly by absence 
of watermark) 


For Link Encryption DLNA 
Content Protection 
Guidelines 


3 3 3  


3. Protection will be an overlay to the 
design approach and not addressed 
in this Use Case. 


 3 3 2  


4. Device discovery and control DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


3 3 3  
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


 
Section 7.2 – Device 
Discovery and Control  
 


5. Capabilities matching between 
devices and services 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


‘Section 7.2 Device 
Discovery and Control’ 
describes the guidelines. 
 
Section  7.2.1 DDC UPnP 
Device Architecture 
Requirement [7.2.1.1]: 
DLNA Device Classes and 
Device Capabilities must 
fully support the applicable 
mandatory portions of the 
UPnP Device Architecture 
v1.0 (UPnP DA) for 
discovery, description, 
control, eventing, and 
presentation. 
DLNA further defines the 
devices in  
 
‘Section  7.2.10 DDC UPnP 
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


Device Description Rules’ 
and Services in ‘Section  
7.2.12 DDC UPnP Service 
Description Rules’. 
 
Section 7.3 – Media 
Management: Requirement 
[7.3.9.1]: A DMC and M-
DMC must implement a 
UPnP AV MediaServer 
control point and a UPnP 
AV MediaRenderer control 
point. The MediaServer 
control point interacts with 
the ContentDirectory service 
for browsing content. The 
MediaRenderer control point 
interacts with the 
AVTransport service and the  
ConnectionManager service 
to verify that the 
MediaRenderer can play the 
content and to start and stop 
the playback. 


6. Protocol matching DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 


3 3 3  
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


Section 7.3 Media 
Management 
Requirement  7.3.7 MM 
DMR ConnectionManager 
Rules 
Requirement [7.3.7.1]: A 
DMR must support the 
mandatory actions and state 
variables for a 
ConnectionManager service.
 
Requirement  7.3.13 MM 
DMS/M-DMS 
ConnectionManager Rules 
Requirement [7.3.13.1]: A 
DMS and M-DMS must 
support the mandatory 
actions and state variables 
for a ConnectionManager 
service. 
 
 


7. Play, Store, Send DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 
Section 7.4 Media Transport
 


3 3 3 
(Renderer 
only, No 
Storage, 
supports 


play only).
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


8. Trick Modes  
(Fast Forward, Pause, Rewind, etc.). 
Not necessarily on local render ring 
device 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 


Section 7.4 Media Transport
 


3 3 3  


9. File Manipulations  
(Copy, Rename, Delete, etc.) 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 
Section 7.3 Media 
Management 
 


3 3 2  


10. Link Protocols DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 
 
Section 7.2.1 – UPnP Device 
Architecture 
 


3 3 3  


11. Media Transport Protocols DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 
Section 7.4 Media transport 
 


3 3 3  


12. Service Provider content is available 
to devices on the home network 


DLNA V1.0,V1.5 3 2 3 
(Renderer, 
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


(according to Provider’s usage rules 
i.e. DRM, link protection)  
 


no storage 
requires 


link 
protection 


only) 
13. IPTV STB or equivalent responds to 


control inputs, i.e. channel change, 
trick modes , etc 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 


Section 7.3 Media 
Management 
Section 7.4 Media Transport
 


3 2 3  


14. Consumer knows the IPTV STB will 
interoperate with network devices 


DLNA certification and logo 
program 


3 2 3  


15. Quality of Service mechanisms 
available appropriate to content type


DLNA 1.5 QoS 3 3 3  


16. The ability to differentiate between 
restricted and unrestricted content 
and network devices obey the rules 
set forth by the restriction 


 3 3 3 Content provider 
(restriction) specific 


17. User can discover and download 
video content from their DVR to 
their Portable Media Player 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 
Section 7.3 Media 
Management 


2 3 2  


18. User can discover and download DLNA Expanded 2 3 2  
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


video content from their PC to their 
Portable Media Player 


Guidelines,  Architectures 
and Protocols2 


 
Section 7.3 Media 
Management 


19. User can then play video content on 
their Portable Media Player (PMP) 


 2 3 2  


20. Appropriate security is enforced for 
this transaction:  1) video is not in 
the clear (always encrypted while on 
the network 2) copying rules are 
enforced correctly 3) some types of 
content may NOT be available to the 
PMP 


Licensed Play-For-Sure or 
similar technology enables 
link and copy protection for 
high-value content 
 


2 3 2  


21. Content is exposed to the home 
network from all Media Servers. 


DLNA Expanded 
Guidelines, Architectures 
and Protocols2 


 
Section 7.3 Media 
Management 


3 3 3  


22. Unconnected device can still play 
when it is unconnected providing the 
protection method allows for this use 
model 


 NA 3 2  


23. FR: need to discover and navigate 
through content on DVR 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 


3 3 3  
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


Section 7.3 Media 
Management 


24. PMP has adequate storage capacity , 
if not user is notified 


 2 3 2  


25. Multiple Simultaneous Audio / 
Video Streams are supported 


DLNA 1.5 2 2 3 For FR #29, do we want 
to put any bounds on the 
number of streams?  Any 
assumptions about SD or 
HD? 
Neither a source nor a 
receiver should need to 
support multiple streams, 
but a network 
"passthrough" device 
should be required to 
have enough BW to 
support multiple HD 
streams.  (For example, 
"Switch/router/gateway 
must support 2 HD-
MPEG2 or 4 HD-MPEG4 
streams with at least 40 
Mbits/sec.") 


26. Content Protection handoff from 
Conditional Access (CA) system 
to Content Protection and Copy 
Management (CPCM) system 


 2 2 3 DLNA Link Protection 
Guidelines may cover a 
portion of this 
requirement. 
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Functional Requirements (FRs) 
 


Potential Standards or 
Technologies 


#1 (& #6)  
Share/Browse 


Media  


#2  
Portable 
Media 


#3 
Watch 


TV  


Comments/Opens 


27. QoS translation between Service 
Provider network and Home 
Network 


DLNA 1.5 
 


2 2 3  


28. Subscriber has the ability to 
remotely browse and select from 
various services offered by the 
IPTV Service Provider e.g. Pay-
Per-View or Video-On-Demand 


CEA-2014 2 2 3  


29. Content metadata is available on 
the home network 


UPnP CDS with CEA-2033 
extensions. 


2 2 3  


30. Network-Wide Scheduled 
Recording 


UPnP AV 2.0 Scheduled 
Recording Service 


2 2 2  


31. MAC/PHY Connectivity for the 
home network 


DLNA Expanded 
Guidelines,  Architectures 
and Protocols2 


 


Section 7.1 Networks and 
connectivity 
 
MoCA, HomePlug AV, 
HPNA, Firewire, etc. 


3 3 3  


 
Notes:  


1  DLNA Networked Device Interoperability Guidelines, expanded: March 2006, Volume 2: Media Format Profiles (DLNA 
Expanded Guidelines, MF) 
2  DLNA Networked Device Interoperability Guidelines, expanded: March 2006, Volume 1: Architectures and Protocols 
(DLNA Expanded Guidelines, Architectures and Protocols) 
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Preliminary Telco Preferred Media Profiles  (for line 1 of Roadmap matrix above) 
 
(Note:  These profiles are subject to further change based on development of cross-industry consensus.) 
 
Video: 


• MPEG-4 Part 10 (H.264) 
• SMPTE VC1  


 
MPEG-4 
Part 10 
(H.264)  
 


Max 
Macroblock 
ks/s 


Max Frame 
(Macroblocks)  


Max Video Bit 
Rate (VCL) 
for          
Baseline, 
Extended and    
Main Profile 


Max Video Bit  
Rate for High 
Profiles 


Examples for 
High Resolution 
@ Frame Rate 
(max stored 
frames) in Level 


Level 3.0 40500 1620 10 Mb/s 12.5 Mb/s 352x480@61.4 
352x576@51.1 
720x480@30.0 
720x576@25.0 


Level 4.0 245760 8192 20 Mb/s 25 Mb/s 1280x720@68.3 
1920x1088@30.1 
2048x1024@30.0


 
 


SMPTE VC1 Level Maximum Bit Rate Resolutions by Frame Rate 
Main Profile Low 2 Mbit/s 320 x 240 / 24 (QVGA) 
 Medium 10 Mbit/s 720 x 480 / 30 (480p) 


720 x 576 / 25 (576p) 
 High 20 Mbit/s 1920 x 1080 / 30 (1080p) 
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Advanced Profile L0 2 Mbit/s 352 x 288 / 30 (CIF) 
 L1 10 Mbit/s 720 x 480 / 30 (NTSC-SD) 


720 x 576 / 25 (PAL-SD) 
 L2 20 Mbit/s 720 x 480 / 60 (480p) 


1280 x 720 / 30 (720p) 
 L3 45 Mbit/s 1920 x 1080 / 24 (1080p) 


1920 x 1080 / 30 (1080i) 
1280 x 720 / 60 (720p) 


 
 
Audio: 


• MPEG-1 layer 2 audio (ISO 1318) 
• MP3 (ISO 11172-3 or ISO 13818-3) 
• AAC-HE ( ISO 13818-7 or ISO 14496-3) 
• Dolby Digital/AC-3 (ATSC A/52A Digital Audio Compression (AC-3) Standard, Rev. A) 
• WM9 format including WMA 
• Windows Media 9 Pro 


 
 
 
 
 


   62







CEA IPTV OCC – Phase 2 Report – Annex J Insert: Phase 1 Report Detail  


Annex B: Network Diagram and PHY Considerations 
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54 Mbps 


1000 


Raw Data 
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(hidden nodes) 


(with 
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Emerging 
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Supply 


Now – Full 
supply 


Availability 


[raw = 100%] 
90% 


[raw = 80-95%] 
80 – 95% 


[raw = 80-95%] 
80 – 95% 


[raw TWP = 6-10%] (1)


6 - 10% 


[raw coax = 80-95%]  
80 – 95% 


[raw = 100%] 
> 20 – 40% (?) 


[raw = 100%] 
20 – 40% 


[raw = 6-10%] (1) 


6 - 10% 


“Effective” Real 
Home Penetration(4) 


Yes / P-Bits 
(vendor specific) 


Yes (in newer 
products) 


Yes / P-Bits  


Yes / Flow Based 


No (will come 
with 802.11e) 


No (will come 
with 802.11e)


Only priority 
(reservation 
being developed) 


QoS on link 


> 100 Mbps AC Powerline Powerline Home Plug 
AV 


70  - 104 Mbps Coax Ethernet TVnet/ 
Coaxsys 


87 - 120 
Mbps


Coax Ethernet MoCA 


97 Mbps over 
TWP 


Twisted Pair (TWP) / 
Coax 


Ethernet  ITU-T 
Rec. G.9954 
(HPNA3.0)  


Not enough 
field experience 


Wireless Wi-
Fi/MIMO 


802.11n 


3 – 25 Mbps Wireless Wi-Fi 802.11a/g 


> 100 Mbps CAT 5 or 6 Twisted Pair 
(TWP) 


Ethernet 
(FAST 
ETH) 


802.3i  


Actual 
Throughput (3) 


Transmission Medium PHY Standard 


PHY Considerations  (viable IPTV technologies)           7/19/06


1. No CAT 5 or CAT 6 in most homes 
2. TWP & Coax Max Rates will not be the same 
3. The rate for RF links may vary significantly in an unknown percentage of 


consumer homes and will be dependent on a number of installation factors  
4. Real Home Penetration = % of nodes receiving Actual Throughput  


Primarily used in North America Telco’s 
 
Not associated with any current standard (single company 
owned) 
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Annex C: Home Network QoS Model 
   
 


Broadband Home 
Router 


3 SP 


3 SP 


DSCP/P-Bits/Flow 
Based 


DSCP/P-Bits/Flow 
Based 


P-Bits 


VERIZON 


BRAS 


6 Total 
1SP 
5 WFQ 


4 SP 


DSCP translated to 
P-BIT in RG 


End device specifies 
P-BIT or DSCP;  
P-BIT translated to 
DSCP in RG 


P-Bits;  
support for UPnP 
QoS Policy Holder in 
RG 


BELL SOUTH 


NA 8 Total 
1 SP  
7 WRR  


8 Total QUEUE PER 
WAN PORT 


Trust Boundary 


QUEUES PER  
LAN PORT 
 


WAN-LAN 
 


LAN-WAN 
 


LAN-LAN 


CLASS 


RG 


3 SP  


Non-blocking 


Policy Based 


DSCP 


BELL CANADA 


Not specified, 
Non-Blocking 
preferred 


5 SP  


P-Bits /DSCP/WMM 
On LAN side 


P-BITS 


NA RG 


P-Bits /DSCP/WMM 
on LAN side 


Policy Based 


P-Bits /DSCP/WMM DSCP 


DLNA AT&T 


* Acronyms:   DSCP = Differentiated Services Code Point (DiffServ)  P-Bits = Ethernet Priority bits 
   RG = Residential Gateway      SP = Strict Priority 
   WFQ = Weighted Fair Queuing     WMM = WiFi Multimedia 
   WRR = Weighted Round-Robin     BRAS = Broadband Access Server 
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Annex D: Committee Glossary  
 
All these terms have slightly different meanings to either DBS or Cable companies so it’s 
important to keep in mind how telephone companies use them in regard to their emerging 
IPTV networks. 
 


Physical Devices 
 


 FTTN – Fiber-to-the-Node:  Typically either a VDSLx or ADSLx 
architecture where fiber is run deeply into a neighborhood to increase the bit 
rate; however, the last few thousand feet are still over the existing copper. 


 
 FTTC – Fiber-to-the-Curb:  Typically either a VDSLx or Hybrid Fiber Coax 


type architecture.  Fiber is run to within a few hundred feet of the homes and 
then either the existing twisted pair or coax is used to pump the signal into the 
house. 


 
 FTTP – Fiber-to-the-Premises:  Fiber goes directly all the way to the home, 


apartment complex, or small business.  This is a more generic term than 
FTTH (Home) since typically these architectures are used for more than just 
homes. 


 
 ONT – Optical Network Termination:  Terminates the fiber network in an 


FTTP scenario.  Typically the ONT provides the NID function. One per home. 
 


 RG – Residential Gateway:  Terminates the Access network.  Terminates the 
VDSLx or ADSLx network.  Also, in most telco implementations includes a 
router, NAT function, and Network Mgt functions for both the WAN AND 
the LAN. 


 
 STB – Set-top-box:  When used by a telco this typically describes a box that 


translates the IPTV services running across the home network and makes 
them displayable to the TV (includes the video decode function, EPG function, 
DRM, other IP apps (games, ITV, personalization, etc.) 


 
 Multi-headed STB:  In some of the telcos IPTV architectures they have a 


STB that can server 3 or 4 TVs simultaneously from one central location in 
the home network. 


 
 NID – Network Interface Device:  Regulatory term of key importance to 


telephone companies.  There is a physical point and a device where the 
telephone network terminates and the customer premises network begins.  
Sometimes this is simply a passive device and sometimes this is a powered 
device.  For a typical FTTP network the ONT is at the NID.  For a typical 
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early stage FTTN network the NID is simply a passive device at the side of 
the house and the VDSL signal actually continues into the house.   


 
Functions  
(these may move around into various physical devices depending on the carriers’ specific 
architecture) 
 


 Content: Electronic or mechanical representation, in analog or digital form, 
of audiovisual data consisting of individually or in composite form still or 
moving images, audio, text or graphics to include related data and metadata. 


 Content Stream: A path for conveying information from source to receiver, 
usually distinguished from other paths by a navigation construct for accessing 
Programs by the path (the brand name) as contrasted with the Program name. 
Examples: ABC, CNN, HBO-1, NBC. 


 
 Audio Stream: A program stream containing only audio data to include 


related data and metadata. 
 


 NAT – Network Address Translator – Wherever the carrier places the home 
router they typically request the IP addresses in the home not be represented 
directly to the network.  Instead a transparent NAT is used.   


 
 Protocol Translator – Function inside the home, most likely in a STB or PC, 


but could also be in the RG that helps translate the various media formats, 
security techniques, protocols, etc. to help enable the multiple devices sharing 
the IP home network to more fully share media with each other. 


 
 Network Management – Function to check the Layer 1-3 connectivity of any 


device in the home. 
 


 Service Management – Function to check the Layer 4-7 functionality of any 
device in the home. 


 
 Content Protection (CP): Function that manages any or all aspects of 


commercial content provision (e.g., PayTV purchases, or commercial content 
acquisition) and subsequent downstream usage in accordance with the 
particular usage rules applicable to that commercial content. CP can include, 
without limitation, CA, CPCM or both functions. 


 
 Content Protection and Copy Management (CPCM): Function that 


provides CP, in accordance with the particular usage rules applicable to such 
commercial content, from the point following acquisition (e.g., using a CA or 
DRM system) until final consumption, or export from the relevant CPCM 
system. A CPCM system facilitates interoperability among networked 
consumer devices and between such networked consumer devices and devices 
that remotely access such commercial content from networked consumer 
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devices. A CPCM system encrypts any commercial content to which it is 
applied to prevent unauthorized usage. 


 
 Digital Rights Management (DRM): Function that applies CP. A DRM 


system encrypts any commercial content to which it is applied to prevent 
unauthorized use.  


 
 Conditional Access (CA): Function that manages the access to commercial 


content by a receiving device. The commercial content will have associated 
usage rules, however, the term CA does not apply to subsequent downstream 
technological measures to manage this usage (see CPCM). A CA system 
encrypts any commercial content to which it is applied during transmission to 
prevent unauthorized access.   


 
 


 Play - To consume the content by rendering it to the user via screen, speakers, 
etc.  


 
 Store - To keep an electronic copy of the content locally without consuming it  


 
 Send - To act as a source by making the content available to another device 


on the home network 
 


 Media: 1):  Generic term for elements such as movies, sounds and pictures 2):. 
An object or device, such as a disk, on which data (Content) is stored. 


 
 Program: Content limited to a specific instance or event, typically associated 


with a linked instance of video and accompanying audio. 
 


 Program stream: Audiovisual data constituting a program that is received 
incrementally as a temporal sequence rather than as a single, complete entity. 


 
 Channel : A channel refers to one or more media streams that together 


constitute a uniquely identified entity for the purpose of announcement, 
selection, and rendering. 


 
 Video stream: A program stream containing only video data and related data 


and metadata. 
 


 Network:  An array of points interconnected by communications channels. 
 


 Transport:  A process used to convey data from one point to another point or 
points by placing the data in defined structures (packets) in accordance with a 
standard or an RFC. Examples include ISO/IEC 13818-1 or RFC 2250 and 
RFC 3550.  
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 Television (TV): 1.: A communication system for the broadcast, reception 
and display of pictures (stationary or moving) and audio.  2.: Refers to both 
the process in general, and more specifically the receiving appliance. 
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Annex E: Liaison Matrix 
as of 7/18/06 
 


Group  Work in IPTV Agreement Information Provided 
1. ARIB 


 
http://www.arib.or.jp
/english/  


Studying the state of the industry Informal 
agreement 


(expecting state of the 
industry summary report) 


2. ATIS  
(IFF) 
 


http://www.atis.org/i
if/index.asp 


Developing standards for WAN and 
service provisioning, including 
attributes that convey across the in-
home demarcation point 


Formal 
agreement 
 


ATIS-080002  IPTV 
Architecture Requirements 
Document 
 
ATIS-080001  IPTV DRM 
Interoperability 
Requirements Document 


3. DLNA 
 
http://www.dlna.org/
home  


Developed home network architecture 
and end device behaviors that would 
accommodate IPTV services.  Have a 
profiled device certification program. 


Formal 
agreement 


Use Case template and 
review process 


4. DSL Forum 
 
http://www.dslforum
.org/index.shtml  
 


Standards for WAN delivery Tracking their 
work 


Various standards available 
on their website. 


5. DVB  
(DVB-CM-HN 
Group) 
(DVB-TM-
CPT Group) 
 


http://www.dvb.org/
groups_modules/co
mmercial_module/c
mmhp.hn/index.xml
?groupID=35  


Broadcast and in-home network 
standards for the Europe. 


Informal 
agreement 


MHP-HN091R9  DVB-HN 
Commercial Requirements  
Phase 1 
 
DVB Content Protection and 
Copy Management (CPCM) 
standard for Home Network 
security 
 
DVB Blue Book A094 (DVB 
CPCM Standard) 
 


6. HANA 
 


http://www.hanaalli
ance.org/  
 


Promoting standards for home 
network architecture and end device 
behaviors that accommodate HDTV.   


Informal 
agreement 


--- 


7. HGI 
 
http://www.homegat
ewayinitiative.org/  


Develop consensus of European 
telcos. 


Interested in 
their work 


--- 


8. ITU 
 
http://www.itu.int/IT
U-
T/IPTV/index.phtml   


Investigating the need for global IPTV 
standards. 


Interested in 
their work; 
Member of 
their Focus 
Group 


--- 
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Annex F – Editor’s Summary 
 
 
CEA IPTV OCC – EDITOR’S MEETING SUMMARY (Working Document): 
Last Updated: July 19, 2006 
 


1) Decisions 


Date Decision Status 


Accept modified definitions for Content, Audio Stream, Media, and Video Stream Ratified on 7/19/06 


Accept new terms and definitions for Content Protection, CPCM, Conditional Access, 
Network, and Television 


Ratified on 7/19/06 
7/12/06 


The final IPTV OCC Report will be submitted to the TSC on July 19 Ratified on 7/19/06 


 Accept as is the definitions for the terms: Content, Content Stream, Media, Program, 
Program Stream, and Video Stream Ratified on 7/12/06 


 Accept the modified definition for Digital Rights Management by removing “Note that 
the term DRM is used for CA, CPCM or both functions” 


Ratified on 7/12/06 


TG1 will not take on any new activities.  Instead TG1 will focus on covering and exposing 
all of the Functional Requirements for the current top 3 Use Cases and discuss in more 
detail QoS. 


Ratified on 7/12/06  
7/5/06 


 Remove the word “Final” from the title of the IPTV OCC Report. Ratified on 7/12/06 


Acceptance of the Channel definition Ratified on 6/21/06 6/14/06 
CEA reflector formed for Task Group 2 Ratified on 6/21/06 
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Leave Line #26 in the Matrix Ratified on 6/21/06 


Remove the term Telco’s from the heading of the PHY Considerations chart Ratified on 6/21/06 


For consistency in the TG1 Matrix, refer to devices that play content as “Rendering 
Device” or “Renderer” Ratified on 6/14/06 


Include the Telco’s PHY Considerations chart as an annex to the TG1 Matrix Ratified on 6/14/06 


Handle further discussions of the Telco’s PHY Considerations in TG1 Ratified on 6/14/06 6/7/06 


Consider forwarding the Roadmap (as a report/status update) to the ITU Focus Group for 
their Geneva meeting 


Ratified on 6/14/06 


Established new task group – Definitions Task Group. Ratified on 6/7/06 


Next two Use Cases that Task Group 1 will be reviewing: Photo Printing over the Home 
Network (4th Use Case) and Resource Management (5th Use Case). Ratified on 6/7/06 5/31/06 
Co-Chairs to draft the framework of the Roadmap by the end of June that can be 
forwarded to DLNA and used by the OCC as a focusing item. Ratified on 6/7/06 


Update the Resource Management Use Case by removing all references to degradation; 
expand the Use Case to include both LAN and WAN scenarios; add assumptions for 
discovery outside of a network and new devices added to a network. 


Ratified on 5/31/06 


5/17/06 Use the Matrix as part of the interim report to the TSC.  Make sure that the Matrix is 
specific in identifying the proper and specific references to standards and guidelines that 
apply to the requirements. 


Ratified on 5/31/06 


Develop a concordance that detail secondary references for the high-level references (the 
TG will be asked to do this). Ratified on 4/26/06 


Combine Use Case 1 Share & Browse Personal Media and Use Case 6 Shared Media (the 
TG will be asked to do this). Ratified on 4/26/06 


4/19/06 
Need to determine how the home network differentiates between personal / premium / 
restricted / unrestricted content and identify existing standards that relates to this issue (the 
TG will be asked to do this). 


Ratified on 4/26/06 
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For now, continue to use the logical diagram in the Editor’s Summary, but after several 
teleconferences re-address the issue of including the physical network diagram. Ratified on 4/19/06 


Change the name of the function "Play/Store/Send" to "Play/Store/Send" in the logical 
diagram. Ratified on 4/19/06 


The Glossary will now be part of the Editor’s Summary. Ratified on 4/19/06 
4/12/06 


In selecting the final standards, use the highest level of standards available (e.g. reference 
DLNA instead of UPnP). Ratified on 4/19/06 


Accept Top 3 Priority Use Cases as: 
-    Sharing / Browsing Personal Media 
-    Share to Portable Media Player 
-    Watch TV 


Ratified on 4/12/06 


Accept formation of a Task Group to further detail the 3 priority Use Cases, bringing work 
summary and  recommendations to OCC weekly Ratified on 4/12/06 


4/5/06 


Accept status of  HANA as no liaison, but is added to the list of outside groups Ratified on 4/12/06 
3/29/06 Roadmap development methodology (proposed by Virginia) to be adapted Ratified on 4/5/06 


The OCC will focus on Telco service providers but, to the extent possible, not preclude 
other service providers from implementing the same model. Ratified on 3/29/06 3/22/06 
The models and discussions will deal with logical concepts, not physical, at least for now. Ratified on 3/29/06 
Raj B. to publish a high level logical diagram of IPTV network - capturing today's 
discussion. Such a diagram with 3/4 logical entities (functions) will help us in better 
focusing the discussion in future meetings. 


Ratified on 3/22/06 


3/15/06 Jim B. to publish a change request to modify the current work statement so that references 
to 'IPTV network' are replaced by 'IPTV services'. This eliminates the confusion around 
not all CE devices being directly connected directly to Service Provider managed IPTV 
network. 


Ratified on 3/22/06 
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2) Bin List of Functional Requirements 
 


 Emergency Alerts; Content Protection; Closed Caption; Program / Source Identification Data; Parental Controls;  
 Authorization 
 Scheduling recordings remotely 
 Transfer of user generated content:  


o personal video : QoS 
o pictures : render still pictures, fault diagnosis 


 Moving content from whole-home DVR to  
o display : device discovery, content discovery, browse/search, metadata, transport control, content protection translation, 


rights management, trick mode support 
o portable media player : content protection, Transcoding, protection of physical link, persistence,  


 Purchase transaction, Remote Management (management of at least gateway, network problems, diagnostics, energy, 
troubleshooting, etc) 


 Review Avinta’s Architectural Diagram from ISO HES WG (JTC1 / SC25 / WG1) 
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3) IPTV Network: Logical Diagram 
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NOTE:  


 


 The home network may contain additional network infrastructure devices such as Ethernet switches, wireless access 
points, etc.  


 


 Protocol  (especially media format) Translator Function(s) might be elsewhere in the system. 
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4) Top Priority Use Cases 


Priority 1: UC #8.1– “Share Personal Media”: AT&T, Microsoft” 
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 
1. Ability to differentiate between unrestricted commercial content versus personal content  
2. Certain media formats (not all) are supported (need to identify) 
3. Need to confirm unrestricted use. (method TBD, possibly by absence of watermark) 
4. Could assume a protected home network, logical separation of networks for commercial and personal use. (closed system?) 
5. Protection will be an overlay to the design approach and not addressed in this Use Case. 
6. Discovery of: devices, device capability, available content 
7. Assumption: Sharing is within the home LAN 
8. Protocol matching 
9. Play, Store, Send 
10. Trick Modes (Fast Send, Pause, Rewind, etc.) 
11. File Manipulations (Copy, Rename, Delete, etc.) 
12. Link Protocols 
13. Media Transport Protocols 
14. Media Formats – TBD (specify) 
 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 DLNA v1.5 (UPnP Device Architecture, UPnP A/V - CDS) 
 DLNA v1.5 (UPnP Control Point) 
 DLNA v1.5 (DMP & DMS profiles) 
 DLNA v1.5 media format guidelines (examples: JPEG, MPEG-2, AV/C Video, H.264, MP3, AC3, LPCM, …) --- need to review and choose 
 DLNA v1.5 (IP, TCP, etc.) 


 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 
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Priority 2: UC #8.2 – “Moving from DVR to Portable Media Player”: AT&T, Microsoft 
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 Just showing DVR for now, but assume that this will also apply to the PC (the foundation is laid for the PC application) 
 Closed IPTV WAN is different (more secure) than the open Internet WAN 
 Unconnected device has extra needs for securing the content (DRM). 
 Unconnected device can still play when it is Unconnected 
 Need to discover and navigate through content on DVR 
 PMP has adequate storage capacity  
 Trickplays – not part of the scenario, done after the content transfer (during play on end device) 


 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 
TBD 
 


Priority 3: UC #8.3 – “Watch TV”: Dell, Hitachi, HP, Intel, Panasonic, Philips, Pioneer, Sony, TCL 
Thomson 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 What happens when you turn TV on; Channel change; 
 Operator provided STB next to TV; connected to TV via HDMI 
 TV connected to a device that contains translation – view and channel change 
 QoS 


 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 
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 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 
TBD 
 


UC#8.4 - “Photo Printing Over the Home Network”: HP  
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 Server & printer are both IP connected 
 Photos may either be local or on remote service integrated with IPTV services.   
 If photos are remote, they are exposed on home network via interoperable mechanisms. 
 Networked photo display operation is pre-existing 


 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 
TBD 
 
 


UC#8.5 - “Resource Management”: Vidiom 
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 TBD 
 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
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NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 
 TBD 


 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 


 TBD 
 


UC#8.6 - “Shared Media”: Sony, HP, Philips 
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 TBD 
 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 


 TBD 
 
                                                                                             


UC#8.7 - “Interactive Remote Experience”: Microsoft  
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 TBD 
 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
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NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 


 TBD 
 
 


UC#8.8 - “Metadata Enhanced Content Playback”: Mitsubishi Electric  
 
FUNCTIONAL REQUIREMENTS DISCUSSED FOR THIS USE CASE: 


 [FR-1] The metadata must be in a known and specified format. 
o  Metadata could be supported under OpenEPG CEA-2033 with minimal effort  


 [FR-2] Player needs to have access to the metadata. 
o  MPEG-2 Systems defines carriage of metadata; any other means to transport CEA-2033 metadata from upstream location or within a 


Home LAN environment would also apply 
 [FR-3] Support for “smart” trick play over a network. 


o Supported by TimeSeekRange in DLNA 1.0 (7.8.24) / DLNA 1.5 (7.4.40) via custom DLNA header in HTTP 1.1 
EXISTING STANDARDS APPLICABLE TO THIS USE CASE:  (TBD) 


 TBD 
 
NEW STANDARDS NEEDED TO ENABLE THIS USE CASE:  (TBD) 


 TBD 
 
NEXT STEPS / ACTION ITEMS FOR THIS USE CASE: 


 TBD 
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Annex G – OCC Membership 
 
 


1. 1394 Trade Association 
2. ABC 
3. AT&T  
4. AV Connections 
5. Avinta Communications 
6. BellSouth 
7. Cable Television Labs 
8. Canon  
9. Charter Cable Advanced 


Engineering 
10. Comcast Cable 
11. Constantine Cannon  
12. Cyberlynx - Gateway 
13. Dell  
14. Digital Video Broadcasting (DVB) 
15. DirecTV Inc. 
16. Dolby Laboratories 
17. EchoStar Technologies 
18. Elliot Technologies 
19. Foundation for Multimedia 


Communications 
20. Hewlett-Packard 
21. Hitachi  
22. Intel 
23. Interactive Homes 
24. ISAN International Agency 


25. ITVN 
26. JVC  
27. Lawrence Berkeley Labs 
28. LSI Logic  
29. Marvell 
30. Microsoft  
31. Mitsubishi  
32. Motion Picture Association of 


America (MPAA) 
33. Motorola 
34. National Association of 


Broadcasters 
35. National Cable Telecommunications 


Association 
36. NBC  
37. NDS Americas 
38. NetStreams 
39. NHK Enterprises 
40. Nielsen Media Research 
41. Nippon Telegraph & Telephone 


(NTT) 
42. Norpak  
43. Panasonic 
44. Philips  
45. Pioneer  
46. Quantum Data 


47. Samsung 
48. Sanyo  
49. Sarnoff  
50. SBC  
51. Scientific-Atlanta 
52. SES Americom 
53. Sharp  
54. Society of Cable Telecommunications 


Engineers (SCTE) 
55. Sony  
56. Southwestern Communications Group 
57. Tandberg Television  
58. Telcordia  
59. Texas Instruments 
60. Time Warner Cable 
61. Toshiba  
62. Triveni Digital  
63. TTE  
64. TV Guide On Screen 
65. US Digital TV (USDTV) 
66. Verizon 
67. Vidiom Systems  
68. WGBH National Center for Accessible 


Media (NCAM) 
69. Widevine Technologies 
70. WJR Consulting 
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