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Draft New Recommendation J.adcstb-req
Functional Requirements for Advanced Cable Set-Top Box 

[bookmark: _Toc306982307]Scope
This Recommendation defines functional requirements for the advanced cable set-top box to enable cable television operators to provide advanced services to their subscribers. The advanced cable set-top box is intended to apply to cable television operators’ service provision, where many types of access network technologies have been recently introduced, e.g. HFC, PON, RFoG. [Editor’s note: Needs more elaboration.] Cable television operators have a capability of providing both broadcasting and interactivity over its own network originally intended to distribute broadcasting television programs, and the advanced cable set-top box is a core device for the delivery of attractive advanced services.	Comment by Satoshi Miyaji: We should clarify the definition of “cable television operator.”
Functionalities to be implemented in the head-end systems of cable television operators are outside the scope of this Recommendation.
The advanced cable set-top box is primarily equipped with reception functionalities for broadcasting services and IP-based interactive services. In addition, the STB performs as an interface device between cable television access networks and in-home network devices by being equipped with wireless LAN and IP routing capabilities.
In this Recommendation, portal screen support and application software plug-ins capability are also required to the STB to allow cable television operators to provide various types of services to their subscribers not only from their own service delivery platforms but also from other 3rd parties’ platforms interconnected to cable operators’ platforms.

[bookmark: _Toc306982308]References
The following ITU-T Recommendations, and other references contain provisions, which, through reference in this text, constitute provisions of this Recommendation.  At the time of publication, the editions indicated were valid.  All Recommendations and other references are subject to revision; all users of this Supplement are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.
The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T J.190] ITU-T Recommendation J.190 (2007), Architecture of MediaHomeNet that supports cable-based services
[ITU-T J.218] ITU-T Recommendation J.218 (2004), Cable modem IPv4 and IPv6 eRouter specification
[ITU-T J.700] ITU-T Recommendation J.700 (2007), IPTV Framework for Secondary Distribution
[ITU-T J.701] ITU-T Recommendation J.701 (2008), Broadcast Centric Terminal Middleware
[ITU-T X.1191] ITU-T Recommendation X.1191 (2008), IPTV Service Security and Content Protection Aspects
[ITU-T Y.1901] ITU-T Recommendation Y.1901 (2008), IPTV Service Requirements
[ARIB TR-B14] Version 4.3(2010/11), OPERATIONAL GUIDELINES FOR DIGITAL TERRESTRIAL TELEVISION BROADCASTING
[ARIB TR-B15] Version 5.1(2010/11), OPERATIONAL GUIDELINES FOR DIGITAL SATELLITE BROADCASTING

[bookmark: _Toc306982309]Terms and definitions
[Editor’s Note: To be aligned with the existing definition in the ITU terminology database.]
	Term
	Definition

	Advanced cable STB
	A STB that satisfies the requirements defined in this Recommendation. Unless specifically noted, STB shall mean the advanced cable STB in this Recommendation.

	IR type RCU
	RCU operating on infrared rays. Only uni-directional operation is supported.

	RF type RCU
	RCU using wireless technology such as RF4CE. 

	HN type RCU
	RCU connected to the STB via IP home network. Interactive operation is supported. In addition to communicating and controlling with the STB, the HN type RCU can be also accessible directly to services provided by cable operators or other content and/or service providers.

	Internet type RCU
	A terminal with RCU functionalities that allows users to control the STB from remote location via the internet, e.g. remoreremote setting of schedule recording. This type of RCU is supposed to be mobile phones (smart phones, feature phones, etc.), tablet devices, PCs, etc. In addition to communicating and controlling with the STB, the Internet type RCU can be also accessible directly to services provided by cable operators or other content and/or service providers. 

	Second screen
	It refers to a display screen of mobile phones or other network enabled devices that show services associated with the television screen.

	Multi-task
	Simultaneous process of  live viewing or playback and  one or multiple recording of broadcasting content; the viewing of IP streaming content; and other applications such as games.

	User
	The user of device connected to the STB and HN. Not only human being, but also includes logical element for the communication and usage of applications between devices. [Editor’s Note: Needs to be found from the existing definition of “user” in the ITU-T database.]

	Subscriber
	The registered subscriber (representative) to the cable TV service; shall include all persons in the household.

	Viewer
	A subscriber who is receiving video, audio and/or other information services.

	Operator
	The cable TV service operator.

	IP interactive service
	A type of service provided by the cable operator or service provider where the subscriber requests and/or responds to services. 

	Target advertising
	Advertising service from the operator targeted at an individual or a viewer segment, specific markets, specific areas, facilities, etc.

	Network
	A wired or wireless communication network to provide broadcasting and communication services. In this requirements, it shall include the in-house communication network, in addition to the access network operated by the cable operator.

	Provisioning
	Automated initial setting activity. 

	DRM
	Digital Rights Management to protect digital content. In these requirements, use within HN is assumed.

	Plug-in
	Software for displaying, installed independently from the browser.

	Terminal
	Equipment consisting of hardware and software with communication means, equipped with a user interface to enable the user to connect to the network.

	User Interface (UI)
	The basic UI is provided by the OS and defines the display format of information to the user and the data input and operation methods by the user. These requirements assume the use of both character based CUI and graphics based GUI.

	Cloud terminal
	A terminal having at least client function, browser and internet connectivity for cloud network connection.

	Content
	Information content transmitted via various media through the communications network, including the broadcasting network and IP.

	Transcoder
	Image conversion process to convert images to match the display capability of the terminal.

	Cable platform
	Shall mean the entire provision infrastructure of the cable business, including the service distribution platform (SDP), cable network, advanced cable STB, home network and others.

	Cross platform
	Coordination service between platforms.

	Digital Terrestrial Television Broadcasting
	Digital Terrestrial Television Broadcasting defined in ITU-R BT.1306

	Satellite Broadcasting
	Digital satellite television broadcasting defined in ITU-R BT1306.

	Multichannel Video Distribution
	Digital television distribution service over cable networks that provides wide range of multichannel television programs to subscribers.

	Emergency Alert Broadcasting 
	Emergency Alert Broadcasting defined in ITU-R BT.1774 

	Social Television
	General term for technology that supports communication and social interaction in either the context of watching television, or related to TV content. It includes the study of television-related social behavior, devices and networks. Social television systems can for example integrate voice communication, text chat, presence and context awareness, TV recommendations, ratings, or video-conferencing with the TV content either directly on the screen or by using ancillary devices.

	Personal Information
	Recorded information about an identifiable individual that may include his or her (1) name, address, email address, phone number, (2) race, nationality, ethnicity, origin, color, religious or political beliefs or associations, (3) age, sex, sexual orientation, marital status, family status, (4) identifying number, code, symbol, (5) finger prints, blood type, inherited characteristics, (6) health care history including information on physical/mental disability, (7) educational, financial, criminal, employment history, (8) others' opinion about the individual, and (9) personal views except those about other individuals.

	Home Network
	A network within a home compliant with J.190 consisting of IP-based transport including wired LAN (Ethernet: IEEE 802.3) and wireless LAN (WiFi: IEEE 802.11a/b/g/n) and non-IP based communication method such as ZigBee (IEEE 802.15.4), where the advanced cable STB is equipped with all of the HA, HB, HC and HD functionalities defined in J.190.



3.2 Terminology defined in other Recommendations
3.2.1 Hybrid DTV Service [ITU-T J.acf-req]: Simultaneous provision for integrated experience of broadcasting and interactivity consisting of media content, data and applications from multiple sources, where the interactivity is sometimes associated with broadcasting programs.
3.2.2 Cable Hybrid DTV Service [ITU-T J.acf-req]: Hybrid DTV Service managed by cable operators.
3.2.3 Personal Information [ITU-T H.iptv-am.0]: 

[bookmark: _Toc306982310]Abbreviations, acronyms and convention
[bookmark: _Toc306982311]Abbreviations and acronyms
	Abbreviation/Acronym
	Definition

	API
	Application Program Interface

	CAS
	Conditional Access System

	CPE
	Customer Premises Equipment

	DOCSIS
	Data over Cable System Interface Specification

	DTCP
	Digital Transmission Content Protection

	FEC
	Forward Error Correction

	EPG
	Electronic Program Guide

	HFC
	Hybrid-Fiber/Coax

	HN
	Home Network

	H-STB
	Hybrid Set-Top-Box

	HTML
	Hyper Text Mark-up Language

	IP
	Internet Protocol

	LAN
	Local Area Network

	MVPD
	Multichannel Video Programming Distributor

	QoS
	Quality of Service

	RCU
	Remote Control Unit

	RF
	Radio Frequency

	SDP
	Service Delivery Platform

	STB
	Set-Top-Box

	UI
	User Interface

	VOD
	Video On Demand

	WAN
	Wide Area Network

	
	

	
	


[bookmark: _Toc306982312]Conventions	
In this Recommendation:
The keywords “is required to” indicate a requirement which must be strictly followed and from which no deviation is permitted if conformance to this document is to be claimed. 
The keywords “is recommended” indicate a requirement which is recommended but which is not absolutely required.  Thus this requirement need not be present to claim conformance.
The keywords “is prohibited from” indicate a requirement which must be strictly followed and from which no deviation is permitted if conformance to this document is to be claimed. 
The keywords “can optionally” indicate an optional requirement which is permissible, without implying any sense of being recommended.  This term is not intended to imply that the vendor’s implementation must provide the option and the feature can be optionally enabled by the network operator/service provider.  Rather, it means the vendor may optionally provide the feature and still claim conformance with the specification.
In the body of this document and its annexes, the words shall, shall not, should, and may sometimes appear, in which case they are to be interpreted, respectively, as is required to, is prohibited from, is recommended, and can optionally. The appearance of such phrases or keywords in an appendix or in material explicitly marked as informative are to be interpreted as having no normative intent.

[bookmark: _Toc306982313]General Requirements
[Editor’s note: Figure needs to be inserted.]
Figure 5-1 illustrates overall cable architecture which consists of service delivery platform, cable network, mobile network, home network and the advanced cable STB as a core device for advanced cable services. The figure also shows some service aspect and collaboration of application based on this architecture.



Figure 5-1: Overall cable architecture supported by the advanced cable STB

The advanced cable STB assumes the following conditions in the actual deployment stage.
[bookmark: _Toc306982314]Services provided
The advanced cable STB is required to support cable hybrid DTV services. 
The STB is required to receive terrestrial and satellite broadcasting re-transmitted (by trans-modulation) over RF (not over IP) on the cable access network. The STB is required to receive RF-based multichannel video programs and can optionally support IP-based ones. The STB is also required to support interactivity such as VOD, Voice over IP, TV telephony and electronic commerce. 
[bookmark: _Toc306982315]Assumed cable network
The network where the advanced cable STB is to be used shall be the FTTH, HFC or interactive coaxial network, which is currently provided by cable operators. The network is required to be a content delivery network managed by the cable operator. The network assumes interoperability with the networks provided by other operators (broadcasting networks, mobile phone networks, etc.). The network is required to have an Internet connection capability. Furthermore, it is required to connect with the home network inside the subscriber’s residence.
[bookmark: _Toc306982316]Cross platform
The advanced cable STB is required to provide services available not only on cable platforms but also on other platforms by coordination between the cable operator and other service providers operating those platforms. .
[bookmark: _Toc306982317]Open software
The advanced cable STB is recommended to apply open technologies as much as possible and is recommended to apply software compliant with the ITU-T software license policy. Open-based OS, API, SDK (Software Development Kit), etc. are recommended for the advanced cable STB.
[bookmark: _Toc306982318]Multi-tasking support
The advanced cable STB is required to support multi-tasking on CPU kernel level.
[bookmark: _Toc306982319]CPU architectures
The advanced cable STB is required to not depend on any specific type of CPU architecture.
[bookmark: _Toc306982320]Security
The advanced cable STB is required to be equipped with tampering check functions (including tampering prevention functions for OS, firmware and middleware), application execution permission control, tamper resistance, etc. Enhancement of CPU internal security is also required to prevent from software hacking for open OS. 
[bookmark: _Toc306982321]Adaptation for technical evolution and compatibility
The advanced cable STB is required to support cable application framework to ensure backward compatibility and also to support open platform to prepare future technical evolution. 
[bookmark: _Toc306982322]Enhancement of service 
The advanced cable STB is required to support service enhancement on application layer. 
[bookmark: _Toc306982323]User Interface (UI)
The TV screen (first screen) and terminal device screen (second screen) are required to have a capability for supporting various implementation of User Interface (UI). The UI is required to provide intuitive operation for user with minimum delay of the operation. The UI is required to have a capability to promote advanced services. Personalization and customization of the UI are required to follow the intension of the cable operator. The advanced cable STB is required to enable subscribers to customize the UI within the permission of cable operator.
[bookmark: _Toc306982324]Cable Portal
The cable portal is the initial interactive presentation for the subscribers to access various services (TV broadcasting, VOD, Web browsing, other interactive services, etc.,) provided by the cable operator. It is required to enable the cable operator to customize the cable portal.
[bookmark: _Toc306982325]Content protection
It is required for the advanced cable STB to be equipped with the conventional conditional access system (CAS) to protect broadcasting content. The advanced cable STB is also required to support conventional copy protection system already deployed in cable industry. If content is re-distributed from STB (eg. to Home network) after the conditional access has been removed, the advanced cable STB is required to apply the content protection method (eg. DTCP-IP or higher capability) approved by the broadcasting industry
[bookmark: _Toc306982326]Home network connections
The advanced cable STB is required to support IP network connections in the home network. The advanced cable STB is required to support both the DHCP server and client functions, logically. DLNA connection is required for video and audio content delivery within home. The advanced cable STB can optionally support connections to non-IP devices for various home appliances.

[bookmark: _Toc296705768][bookmark: _Toc306982327]Service requirements
[bookmark: _Toc306982328]General
[bookmark: _Toc306982329]Open software, open interface
The advanced cable STB is recommended to support open software and open interfaces, especially for OS and middleware.

[bookmark: _Toc306982330]Compatibility with existing standards
The advanced cable STB is required to follow existing domestic and international standards when it is applicable.

[bookmark: _Toc306982331]Connection to home terminal device
The advanced cable STB is required to support services described in sub-clause 8.3 with home terminal devices connected to the home network.

[bookmark: _Toc306982332]Backward service compatibility 
The advanced cable STB is required to support limited functionalities of the software for future platform without STB platform upgrade. The full functionalities can be realized by the STB platform upgrading. [Editor’s Note: Further discussion is necessary.]
[bookmark: _Toc306982333]Requirements for content reception
[bookmark: _Toc306982334]Simultaneous viewing and recording
The advanced cable STB is required to support simultaneously any combination of viewing including content delivery in-home and recording of at least two (2) programs on the same incoming broadcasting network. It is also required to support simultaneous viewing of IP streaming content and recording of broadcasting program.

[bookmark: _Toc306982335]Content quality monitoring
The advanced cable STB is recommended to have a quality monitoring function to provide feedbacks to the cable operator.

[bookmark: _Toc306982336]Codec requirements
The advanced cable STB is required to support the following codecs for the broadcasting and the interactive services in accordance with the regional broadcasting system requirements.
· Video decoder
Decode MPEG-2 Video and MPEG-1 Video streams.
Support still-picture decoding on MPEG-1 I-frame
Decode H.264 streams.

· Audio decoder
Decode MPEG-2 Audio AAC stream.
Decode MPEG-1/-2 Audio Layer 2 stream.
Decode AC-3 stream.
Decode DTS stream.
Replay AIFF-C (Audio Interchange File Format - Compression) format, limited to PCM only.
Support audio mixing method.
Support audio mixing of MPEG-2 AAC and AIFF-C code.

· Transcoder
Support conversion of codec, bit rate and file format for above mentioned codecs is required. Real time conversion is required in the reception of broadcasting content, and degradation of picture quality shall be minimum. Post conversion for stored content is also required.
At least two (2) simultaneous transcoding is required for the advanced cable STB.
For post conversion, the advanced cable STB is required to support appropriate transcoding scheduling for minimum delay viewing by smart phone, tablet or PC via DLNA connection.
De-interlacing conversion is also required.

· 3D broadcasting support 
Support of full HD quality 3D broadcasting is required.

[bookmark: _Toc306982337]Multiple content reception and its recording
The advanced cable STB is required to receive at least two (2) broadcast programs simultaneously regardless whether HDD is embedded in the STB or not. 

[bookmark: _Toc306982338]Content selection 
Regardless of the source or type of the content, the advanced cable STB is required to provide a content selection means so that subscriber can select content easily and intuitively.

[bookmark: _Toc306982339]Content sharing
Regardless of the source or type of the content, the advanced cable STB is required to have the function for content delivery among the terminal devices in the home network in accordance with the policy determined by stake holders, i.e., cable operator, content originator, etc.

[bookmark: _Toc306982340]Remote UI
The advanced cable STB is required to support a remote UI function on a terminal device connected in home network or via public telecommunication network. For example,  schedule recording from outside the home via the network will be provided by the remote UI.

[bookmark: _Toc306982341]Social Television service
The advanced cable STB is required to support the Social Television services such as exchanging social network information, voting for ranking or comment indication from viewers.

[bookmark: _Toc306982342]Subscription control
The advanced cable STB is required to have a subscription control function where the cable operator may control the delivery of the services based on the subscription status. 

[bookmark: _Toc306982343]Device authentication and subscriber authentication
The advanced cable STB is required to support the CAS system for identification of the CAS module of the STB and/or the subscriber. 

[bookmark: _Toc296705769][bookmark: _Toc306982344]Broadcasting service
[bookmark: _Toc306982345]Navigation of broadcasting service
The advanced cable STB is required to navigate broadcasting services via the portal screen on either the first screen or the second screen.
[bookmark: _Toc306982346]Reception of broadcasting content provided by the broadcaster
The advanced cable STB is required to receive television broadcasting content including related data (e.g. EPG) and 3D content.

The advanced cable STB is required to receive the following servicest.
· Emergency alert information and special programs
· Multi-view (e.g. double pictures on the same screen)
· VOD, PPV

In particular the advanced cable STB is required to receive emergency alert information even if in its stand-by state, then quickly turn to power-on state automatically, and to process the emergency alert signal. The behavior for the emergency alert signal is required pre-configurable by the subscriber. 

(Note) Refer to Download Function (Clauses 15 and 16) for downloads.
[bookmark: _Toc306982347]Program selection 
The advanced cable STB is required to support the following methods of program selection using RCU and other tablet devices.
· Switching broadcasting types (e.g. multi channel video and re-transmission)
· Input of channel number (e.g. three-digit tuning)
· Channel up/down
· Favorite channel list/ Short-cut button to favorite channel 
· EPG
· Keyword search (matching of keywords, such as title, cast, genre, etc.).
· return to previous program (previously viewed channel)

It should be noted that the following control on the program will be available after program selection.
· Audio selection (including stereo/mono, main/sub, and language selection)
· Caption on/off, language selection
[bookmark: _Toc306982348]Conditional Access
The advanced cable STB is required to support the CA module satisfying the requirements defined by the cable operator.
The following provides examples of the functional requirements to the CA module.
· To support Conditional Access used in each region 
· PPV system of each digital broadcasting (including viewing history collection)
· Parental lock (viewing age) viewing restriction
· Viewing restriction in each channel using PIN (PPV)
· To cope with copy control using appropriate rights protection method
[bookmark: _Toc306982349]Schedule Recording
The advanced cable STB is required to support schedule recording as follows. 

· Support for both schedule recording and reminder.
· Support for schedule by date and time, and from the EPG.
· Support for checking or deletion of scheduled programs using screen.
· If a schedule recording has been specified using EPG, and if the start and/or end time happens to change, the advanced cable STB is required to perform the schedule recording as per the updated schedule of the program.
· A lock function is required to prevent the cancellation of recording after the recording is started unless specifically intended to cancel the recording by the subscriber. A warning notification is required for such an action.

[bookmark: _Toc306982350]Program recording
The advanced cable STB is required to record broadcasting content onto a storage device as follows:
· Re-compression function of recorded content is recommended.
· Intuitive user interface is recommended for recorded content management.

The advanced cable STB is required to support the following functions when it connects the external storage device. 
As the conditions to external storage devices, the followings to be considered; 
· Recording onto the external storage device is only allowed if the functions for content rights protection and copy protectionlimitation are properly provided.
· When the eExternal storage devices such as HDD, DVD connected to the advanced cable STB through LAN, , such as HDD, DVD, etc., it is are required to support DTCP-IP connection.
· When the advanced cable STB recorded the content into USB connected HDD, only that STB is allowed to playback the stored content. In case of USB connection to HDD, replay of content is allowed only by the same STB that was connected at the time of recording. If the STB has been replaced due to the machine troublechanged, it is required to move the stored content from the troubled STB to the new STB with the copy protection linked to provide copy protection measures to the subscriber. USB 2.0 or higher functionsis are required.
· The advanced cable STB storage device is required to support copy control function which indicated by provide the necessary copy control function followed by the original digital copy control informationcommand which is embedded in content, . when the STB records the program into external HDD.

[bookmark: _Toc306982351]Notice of additional broadcast service
The advanced cable STB is required to support functionality to notify subscribers when a broadcasting service has been added (e.g., addition of a community channel).

[bookmark: _Toc296705770][bookmark: _Toc306982352]IP interactive services
[bookmark: _Toc306982353]Network Connection 
The advanced cable STB is required to have a dual stack function to support IPv4 and IPv6 defined in [ITU-T J.218] .
[bookmark: _Toc306982354]Setting of Network Connection Setting
The following setting is required to be configurable.network connections are required:
· LAN communication (wired and wireless LAN, access point, IP address, DNS setting) .
· Cable modem or WAN port (IP address, DNS setting)

Also the following setting is recommended..
· Proxy server (address and port number to be set by manual and automatic) .
[bookmark: _Toc306982355]Delivery of IP interactive services
The advanced cable STB is required to deliver IP interactive services usingby specifying browser and/or application download functions. It is recommended to, but not limited to, support the following services. Following services are recommended, however it depends on cable operator’s choice. It is required to add new services by software only.

· IP streaming service
· IP based VOD and PPV service
· IP based download service
· Remote access for scheduled recording manager reservation
· Multi device service (TV watching on second screen device, Cloud terminal related service (multi-room viewing with customized UI, etc.)
· Video telephonyTV phone
· TV watching enhancement by social mediaProgram related service (Micro-blogTwitter, view ranking, etc.)
· E-mail service (web-based mail or dedicated client software)
· Online municipal Local government or local government information service
· E-commerce
· Local information service
· Targeted advertisements, content recommendations
· Net supermarket
· Electronic flyers, electronic circulars
· Online shopping
· Public transport Tticket reservations and purchases
· News, weather reports, stock market information
· Remote banking
· Games, network games
· Karaoke
· Internet radio

Additionally tThe following services can optionally be supportedare recommended:
· Energy management (real time monitoring, indication, and automatic control of electricity, gas, water, etc. )
· Interphone connection
· Home security
· Infant monitoring, pet monitoring
· Healthcare
· Senior person safety monitoring
· Remote operation Indication and operation of working condition of home appliances
[bookmark: _Toc306982356]Service navigation
Refer to sub-clause 10.2.The advanced cable STB is required to navigate content providor’s services on the portal screen (the TV screen or second screen) by manipulating RCU.
[bookmark: _Toc306982357]Video and audio content and other services
If any IP interactive service includes Audio/Video contents, Of the services indicated in paragraph 9.3, the advanced cable STB is required to receive and playback/transmit them to replay video and audio signals, and to transmit them to the TV receiver and other terminal devices. It is also required to add necessary copy control to the output signals, in accordance with the content rights protection method. The basic functions for VOD are replay, pause, fast-forward and rewind. As for the provision of other interactive services to subscribers, confirmation of the terminal device capability are mandatory. 
[bookmark: _Toc306982358]IP Video streaming transmission and reception
The advanced cable STB is required to receive unicast signal and recommended to receive multicast signal. AS the transmission protocol, RTP/UDP is required, HTTP/TCP isare optional. In the cable network, QoS control is required to suppress jitter and packet loss in streaming transmission. The advanced cable STB is required to absorb the jitter by buffering in accordance with memory capacity, and at the same time, also a clock synchronization mechanism clock reception is required forto avoid process crash during long term video receptionreplay. It is also required to compensate packet loss with the error correction using FEC.
[bookmark: _Toc306982359]Content selection
The advanced cable STB is required to provide content selectionselect contents using RCU, on-screen browser display and other tablet devicesmethods.
[bookmark: _Toc306982360]Limited receptionConditional access for IP interactive services
The advanced cable STB can optionally support the conditional access to the content delivered by IP. When the STB supports conditional access, it is required to support following functionality: 
Conditional access for limit the reception of IP related services. If cable operator supports following applications, then these become mandatory.
· Broadcasting IP streaming (including viewing history collection)
· On-demand IP streaming (including viewing history collection)
· Parental lock (age-restricted) viewing
· Access control by Restricted viewing on a channel basis or the browser using a passwordPIN
· Copy control in accordance with the content rights protection method.
[bookmark: _Toc306982361]Character input for interactive service
The advanced cable STB is required to support the input of characters using the RCU or the soft keyboard screen of the HN terminal device defined in [ITU-T J.190].
[bookmark: _Toc306982362]Handling cCommunication error and time-out
The advanced cable STB is required to notify have a function for processing communication errors and time-outs to the operator. The advanced cable STB is required to provide a recovery functionality from communication waiting status. By an indication or display messages on screen, it is required to change the waiting status. Note that application on the STB may notify errors to the users including the communication problems.
[bookmark: _Toc306982363]Notice of additional IP Interactive service
The advanced cable STB is required to notify subscribers when an IP interactive service has been added.The advanced cable STB is required to support functionality to notify subscribers when an IP interactive service has been added.


[bookmark: _Toc306982364]Display functions for web/interactive service
[bookmark: _Toc306982365]Web Browsing
The advanced cable STB and/or the second screen device are required to have the capability to display web pages. It is required to have a function to receive the URL input and other information from the search site on the web access screen indicated on the screen through the RCU or the software keyboard displayed on screen. It is also required to support password control to restrict the direct input of URLs. The advanced cable STB is required to support latest version of browser and protocols.
[bookmark: _Toc306982366]Reception of broadcasting and IP interactive services
Either broadcasting services or IP interactive services are required to be selectable 
through the use of the RCU or icons on the second screen..
[bookmark: _Toc306982367]Cable portal
The advanced cable STB is required to display the cable portal when STB is turned on or STB receives operational command from RCU. It is required to be selectable by subscriber and/or operator whether the STB primary displays the cable portal or not. The appearance of portal is required to be configurable by the subscriber through the application download.
[bookmark: _Toc306982368]Customization of cable portal
It is required to support the customization of cable portal by the operator within the range listed in sub-clause 2.10 (by age, generation, etc.) or by the subscriber.

[bookmark: _Toc306982369]RCU functions
Advanced cable STB is required to have a capability to accept controls from the following four types of devices:
- Conventional remote with IR
- Conventional remote with radio access
- Second screen terminals on a home network (HN)
-Tablet and/or smart phone connected to the internet

The RCU described in this Recommendation is required to provide stress-free operation for subscribers with following descriptions for each type of RCU.


[bookmark: _Toc306982371]Conventional remote
The conventional remote of the advanced cable STB is required to keep have the minimum number of buttons to a minimum to provide simple operation by taking advantage of graphical navigation shown on the screen avoid the confusion of usage. One of the possible measures to archive this requirement is employment of OSD.
[bookmark: _Toc306982372]
[bookmark: _Toc306982373]Connection method for RCU and permissible number of connected devices
The advanced cable STB is required to support multiple communication methods for RCU. In addition to conventional remote, other RCUs having different transmission methods are required. Multiple connection support is s are required in each transmission method.
[bookmark: _Toc306982374]HN type RCU
The HN type RCU is required to connect to the STB via HN and to display the cable portal screen. Through the portal screen, user can operate the STB with the HN type RCU. In addition, to the display of portal screen  on the HN type RCU can access , the RCU is required to receive various applications or  services provided by cable operators or content providers via HN via LAN. A hardware or software based keyboard and graphical UI including icon desktop icon functions are required for the RCU. It is recommended to implement microphone and voice recognition function to realize voice input (program selection, etc.).

[bookmark: _Toc306982375]Personalization of HN type RCU screen
HN type RCUIt is required to have a capability to support personalization of the screenfor the HN type RCU to change or modify its screen easily i in accordance with the preference of subscribers or age groups in their family members.
[bookmark: _Toc306982376]Update of HN type RCU software
HN type RCU is required to have a capability of upgrading its functions and application softwares. (Rrefer to Clause 15).
[bookmark: _Toc306982377]Internet type RCU
In addition to the display of portal screen on the Internet type RCU, the RCU is recommended to receive various application services via WAN. A hard or soft keyboard and icon functions are required for the RCU. The internet type RCU is required to connect to the STB via the internet. In addition, the Internet type RCU can access various applications or services provided by cable operators or content providers via the internet. A hardware or software based keyboard and graphical UI including desktop icon are required for the RCU.

.

[bookmark: _Toc296705773][bookmark: _Toc306982378]User Interface (UI)
[bookmark: _Toc306982379]General requirements for UI
The advanced cable STB is required to equip the UI with the following requirements:
(1) Quick response
(2) Intuitive operation
(2-1) Effortless navigation to new services
(2-2) Literacy level agnostic operation
(3) State-of-the-art graphical appearance
(4) Telecommunications accessibility for older persons and persons with disabilities [ITU-T F.790]

[bookmark: _Toc306979549][bookmark: _Toc306980209]11.1	UI of STB 
The advanced cable STB is required to have an LED to indicate its operation. The STB is also required to receive signals from IR type RCU.
[bookmark: _Toc306979550][bookmark: _Toc306980210]11.2	UI of RCU
The UIs for all the RCU described in this document are required to work stress-free for subscribers.

The UI of the conventional remote is required to give simplicity of handling and to provide high functionality on screen display.
The HN type RCU is required to display the cable portal screen. It is recommended to implement microphone and voice recognition function to enable operation by voice (program selection, etc.).
The UI for the internet type RCU is for control from outdoor, and it is recommended to give superior mobility and intuitive operation.
[bookmark: _Toc306979551][bookmark: _Toc306980211]11.3	UI of TV
11.3.1 Installation requirements for cable portal screen
The advanced cable STB is required to display the cable portal screen and to cope with the instruction from RCU described in Clause 10. It is required to install the cable portal function using the following methods:
· Installation of default portal function to the advanced cable STB in advance.
· Automatic download of the cable portal function from the head end equipment via the IP network after the installation of the advanced cable STB.
· Download the cable portal functions by the subscriber from the cable operator site after installation of the advanced cable STB.

[bookmark: _Toc306982380]Broadcasting content presentation on the UISuper-impose of broadcast content
The advanced cable STB is required to enable super-impose of broadcast content on the portal screen as follows:
· Display the broadcast content on the designated area.
· The policy for the super-impose is left to cable operator’s decision.
The advanced cable STB is required to allow cable operators to specify the position and the size of broadcasting content presentation on the UI. 
The advanced cable STB is required to have the capability of the broadcasting content presentation compliant with the guideline [b-EBU].

11.3.3	Browser function and icon
The TV and RCU (HN type and internet type) are required to support browser function and icon display function to realize stress-free navigation and content selection.

[bookmark: _Toc296705774][bookmark: _Toc306982381]Connection interface
[bookmark: _Toc306982382]Coaxial cable interface
To provide all the services described in this [draft] recommendationdocument for subscribers, the advanced cable STB is required to equipinstall a coaxial cable connector as an input terminal.  and DOCSIS-compliant cable modem to work with IPv4 and/or IPv6 network.In the advanced cable STB, RF tuner receives video signals and DOCSIS cable modem sends and receives IP packets through this interface.

[bookmark: _Ref306120391][bookmark: _Toc306982383]Wireless LAN (Wi-Fi) interface
The advanced cable STB is required to provide wireless LAN (Wi-Fi) functions. It is required to work selectively as in which selection of access point or or client. The advanced cable STB is recommended to embed this functionality, but can optionally support this functionality with an external USB Wi-Fi module.
 function can be made. It is required to realize functions by the soft-ware installed in the STB or in USB memory.
[bookmark: _Toc306982385]Ethernet WAN interface
The advanced cable STB is required to support Ethernet WAN interface for non-HFC cable networks, where the embedded If cable modem will not befunctions  are not used.
, a single Ethernet WAN connection is required.
[bookmark: _Toc306982386]Wired LAN interface
In addition to the wireless LAN interface described in 12.2above, the advanced cable STB is required to support another single wired LAN interface for the same purpose. connection to distribute and to manage IP content inside the home network. This interface can also be used for WAN access when the LAN is accessible to the WAN network.However, if   LAN is accessible to WAN, WAN connection through LAN interface is required.
[bookmark: _Toc306982387]Peripheral device interface
The advanced cable STB is required to be equipped with install at least two (2) USB terminals for peripheral device support connection. The STB is required to support the connection with following multiple devices: is also required.
Storage (USB Mass Storage Class)
Wi-Fi (USB Wireless Controller Class)
Camera (USB Video Class)
Microphone (USB Audio Class)
Hub (USB HUB Class)
The advanced cable STB is required to allow aApplications to utilize these peripherals is required to manipulate these devices through the APIs.

[bookmark: _Toc306982388]RCU interface
The advanced cable STB is required to support the fFour (4) types of RCU interfaces are thought to be used,: i.e., (1) IR type, (2) RF type, (3) Home Network (HN) type and (4) Internet type (including PC and smart phone, etc.). the IR tType RCU defined in xx uses Infrared interface (1),(1) the RF is required to equip an infrared connection function, type RCU defined in xx uses wireless interface (2) (2) e.g. is required wireless connection functions (RF4CE, the HN type RCU uses wireless LAN interface (3)  etc.), type (3) e.g. is required wireless LAN (IEEE 802.11n, etc.) functions, and the internet type RCU defined in xx uses IP access interface (4) e.g. WAN or wired/wireless LANtype (4).  is required internet connection functions. InterfacesTypes (1), (2) and (3) are used for in-house operationoperations inside the subscriber premise, while interfacetype (4) is used for STB outdoor operation from outside the home.
[bookmark: _Toc306982389]Output interface
The advanced cable STB is required to be equipped with an HDMI interface as an HD digital output. terminal. The HDMI interfaceterminal is required to be have the capability equivalent to HDMI 1.4a or higher. The STB is required to support A TV power on/off controlfunction of the external device (e.g. TV set) by HDMI-CEC is required. TIn addition, he STB is recommended to be equipped with an Optical Audio interfaceconnector (IEC 60958) output is required. For legacy support, RCA composite with analog audio terminals (yellow, red, white, yellow) for video output are required., The STB is required not to equip any of  however an S terminal, analog component terminal  or IEEE1394 interface and other local standard due to copyright concern.are not required.
[bookmark: _Toc306982390]CA card interface
The advanced cable STB is required to equip CA card interface that comply with the cConditional aAccess system used in each region.

[bookmark: _Toc296705775][bookmark: _Toc306982391]Authentication and activation right of applicationauthorization
The advanced cable STB is required to provide the necessary support authentication and authorization mechanisms for the device and the user that satisfy the following requirements.and to decide service delivery. Two (2) levels of authentication are required for device and personal levels.
[bookmark: _Toc306982392]Device authentication and authorization
The advanced cable STB is required to support the following device authentication and authorization functions. 
· CA card or downloadable CA is required used to authenticate STB and to authorize receive broadcasting services reception by the STB. 
· DOCSIS authentication is required for the device authentication of IP devices between home network and head-end equipment to receive IP type interactive servicesused to authenticate the STB by the head-end.
· DTCP-IP is required used for device authentication between the advanced cable STB and IP other DLNA capable devices within connected to the home network.
· HDMI connection is required. LLC-HDCP is requiredused for device authentication between the advanced cable STB and TVother HDMI devices such as a TV set.
· The advanced cable STB (single unit) is required to support authenticatione mechanisms to authenticate external devices connected to the home network such as a smart phone or a tablet, where the STB is required to support both types of authentication, i.e., direct authentication between devices (e.g., DLNA remote UI) and authentication via server (e.g., id and password controlled). After device authentication, authenticated devices will be linked to the STB. and make linkage among external devices. External device is required to authenticate and make linkage to the STB　(single unit). 
[bookmark: _Toc306982393]Personal User authentication
The advanced cable STB is required to be equipped with the following personaluser authentication functions:
· Personal User authentication using ID and password.
The Ffollowing personal authentication functions are recommended to deliver higher level methods can optionally be used to provide more advanced services: 
· Personal User authentication using image recognition
· Personal User authentication using voice recognition
· Personal User authentication using fingerprint recognition
[bookmark: _Toc306982394]Activation right Authorization of application execution
InConsidering the situation that subscribers will be able to obtain both cable oriented applications developed specifically for cable television services and open market applications available on the open application markets,  are both available for subscribers, from the view point of content protection, it is required to determinedefine  functions for usage of these applicationsthat can be accessible only by the privileged applications from the security point of view such as service and content protection. Thus, Tthe advanced cable STB is required to install be equipped with a mechanisms to authorize the applications accessible to significant functions including broadcasting-related components.control activation right of application, reference right of important hardware and middleware inside the STB. 

[bookmark: _Toc296705776][bookmark: _Toc306982395]Linkage of Hybrid services of Bbroadcasting and Wweb services
[bookmark: _Toc306982396]Cable portal screen
The cable portal screen is the initial screen, provided by cable operator, for subscribers to enter the TV broadcasting, IPTV broadcast defined in [ITU-T Y.1901] content delivery such as VOD and , web browsing and IP interactive services including web browsing, and hence it is very important for cable businesstelevision services. The portal screen will also be applicable to various advertising services because it can show banner ads, picture ads, movie ads, etc.As the portal screen will contain banners and moving picture advertisements, it can be used in advertising business field, effectively. It will also enableprovide customization of the portal screen using with personal devices to enable quick service navigation subscriber to access services from personalized portal screen and to provide means for quick service selection  based on viewing history of the subscriber. Refer to Clause 59 for the description of on-screen display functionalities and browsers.

Although As a general rule, the cable portal screen willis supposed to be initially displayed on the TV screen while when the advanced cable STB is power-turned on, the STBit is required to allow for cable operator and the subscriber to selectchoose  screen change method whether to display the last channel initially or to show the cable portal screeninitial screen automatically or not at the time of next turn-on of the STB. Such a selection can be done by RCU or tablet device. 

The advanced cable STB is required to support the following installation methods of the cable portal function:
Pre-installation of the default portal function to the advanced cable STB before delivery to the user.
Automatic download of the cable portal function from the head-end via the IP network after deployment of the STB.
Download of the cable portal function with user’s intention from the cable operator’s application server.

[bookmark: _Toc306982397]Broadcasting content
The advanced cable STB is required to A full-screen display is required to show broadcast contentuse full-screen mode when the STB only shows one broadcasting content.
[bookmark: _Toc306982398]Parallel Simultaneous display of IP interactive services and broadcasting contents
The advanced cable STB is required to support displaysimultaneous display of separately broadcasting content IP interactive and IP interactive services which may contain graphic element such as buttons and icons. Size and position of the broadcast contents if those contents are to be displayed at the same time. The advanced cable STB is required to reduce the bbroadcasting content may be controlled by the IP interactive services, or by other means to separate their areas for distinction of their own contextt and to display at indicated position. The advanced cable STB is required to indicate the size of the content.. However, iA button or an icon is required to display the broadcast content on full-screen.n any case, the STB is required to comply with regulations and/or guidelines for simultaneous display defined by authorities in each region to the extent defined by such regulations and/or guidelines as their scope.

[bookmark: _Toc306982399]Super-imposeOverlaying on the broadcasting content
If When the IP interactive content any information is to be super-imposedoverlaid on the broadcasting content or vice versa, the methodadvanced cable STB is required to comply with regulations and/or guidelines defined by authorities in each region to the extent defined by such regulations and/or guidelines as their scope. and the contract with the content right holders. However, this conformance can not apply to the case that the cable operator has the rights of the broadcast content .

[bookmark: _Toc306982400]Linkage to EPG attribute informationServices associated with EPG
The advanced cable STB is required to support the linkage services among the broadcast content, EPG (including associated with EPGattribute information) and application soft-ware. The STB is required to support Athe application software is required to that search and display related web information based on the attribute information obtained from the EPG. 

[bookmark: _Toc296705777][bookmark: _Toc306982401]Download function for software upgrade system software/firmware update
The advanced cable STB is required to support Two (2) typesthe following download methods for the system software/firmware update:are assumed for software upgrade;,
·  download via RFbroadcasting RF signals
·  and download via IP network, i.e., wired LAN or wireless LAN.
The STB is required to be capable for the software download regardless of its power on/off state.
[bookmark: _Toc306982402]Software dDownload methods for system software/firmware
If the software is downloaded by broadcasting RF, the advanced cable STB is required to have the capability to receive Engineering Stream Service defined in [ITU-T H.222.0] Download via RF shall be carried out by the operator using the engineering TS (E-TS) while the STB is in power-off state. The STB is required to support both global head-end insertion and local head-end insertion of the engineering stream. TS interruption from the head-end is also allowed for that purpose. If the STB downloads the software is carried out in power-on state, the STB is required to show the warning to the user.warning indication should appear on TV screen.


If the system software/firmware is dDownloaded byvia IP, the STB is required to support  shall be carried out while the STB is in power-on state. Two types of methods are required; one is the download initiated by the cable operator (push download) by cable operator using IP (TCP/IP), and the software download initiated by the other is direct access to the download site by customer support representative cable service person at the subscriber’s premises (pull download). The STB is also required to allow the customer support representative to Local downloadput software image into STB from the using an external storageinterface (USB, etc.).  of the STB by the service person is also required. After the system software/upgrading the firmware update, the STB is required to show the proper notification for the necessary user action (e.g. power-off and on for reboot).an notice shall be displayed on the display that power-off action is needed for rebooting. 
Download methods shall be displayed on subscriber’s screen and it The advanced cable STB is required to allow the user to choose shall thebe behavior of operator initiated download as follows:
- Automatic downloading
- Showing notification for downloading each time
selectable on the same screen. Two download methods are required; automatic download by the command of cable operator and manual download by subscriber.
[bookmark: _Toc306982403]Process in case of download failure
The advanced cable STB is required to stop the software update and rollbackrestore automatically to the previous version  when the software download is not completed normally.in case of irregular completion or partial impairment of download. 
[bookmark: _Toc306982404]Notifications of Scheduling of download and report of result
The advanced cable STB is required toshall provide scheduling of download  andnotification of download and report of the the result.
· IIn the case of a download via RF, it is required to notify schedule the download schedule and report the result as logs of the STB. It is also required to allow user to see these logs, of the download or version up using the mail function in digital broadcast. iIfn these logs includes the case of abnormal termination, a message orerror message with  error code is required toshall be  includeddisplayed. 
· In the case of a download via IP, it is required to display the download result. The indication shall be the same as for the download via RF.
[bookmark: _Toc306982405]Indication of system software /firmware version, etc.
The advanced cable STB is required to allowenable subscriber to seeconfirm easily the device manufacturer ID, model name, model numbercode and software version information on the TV screen.
 It is required for the STB to have a function of confirming download status and the result.

[bookmark: _Toc306982406][bookmark: _Toc296705778]Download function for aApplication software download function
There are two (2) types of download method for application software.: Oone is that the operator initiated application download which is deployed to the multiple addressing by cable operator downloads it in broadcast,  the other is the user initiated application download which is downloaded from that subscriber accesses the operator or the download server corresponding to the individual subscriber’s request.ISP server and downloads it idividually. The advanced cable STB assumes the following three (3) types of application software downloads.
[bookmark: _Toc306982407]Operator initiated application download method
The advanced cable STB is required to The cable operator shall notice the start of a new service in advance, and shall support the automatic download of the application software to the STB without user’s awareness. Typical use case of this functionality is for the deployment of new services.. After the  download of new service application,, the STB is required to notify itservice item shall appear on the service portal screen.
[bookmark: _Toc306982408]User initiated application Ddownload method from operator site
It is assumed that When subscriber accesses the applicationoperator’s download site and, selects the software from the cataloguemenu, the advanced cable STB is required to and downloads the selected applicationit to the STB. The STB is required to support the application with expire date Application shall cope with term-use basis (deletion after validity expiration) and and one time application in addition to the normal application.  Regarding the download site, the advanced cable STB is required to support both operators’ download site and download site of third parties.one time basis (a warning issued at log off, then the software deleted). The above condition and charge shall be indicated in the application software menu.
[bookmark: _Toc306979580][bookmark: _Toc306980240]16.3	Download from ISP site
Application software shall be downloadable by subscriber accessing the ISP site. The type of application software shall be the same as sub-clause 17.2 above.
[bookmark: _Toc306982411]Indication of application software version
The advanced cable STB is required to enable subscriber to easily confirm easily the software version n on the TV screen.

[bookmark: _Toc306982412]Subscriber authentication and authorization billing for pay application software download 
In case of pay software download, the advanced cable STB is required to authorize authenticate subscriber by coordination with the platform function. The subscriber will be authorized based on the means of subscriber authentication shall follow the individual contract between the cable operator and the subscriber. With the normal completion of the download, cable operator shall conduct the billing process is conducted at theits cable operator’s platform. center server,The STB is required support the capability to show the billing result to and the results of the processing shall shown on the subscriber clearly’s TV screen.

[bookmark: _Toc306982413][bookmark: _Toc296705779]Home network connection 
The advanced cable STB is required to support various the services using HN such as content sharing with terminal devices connected to HN. on the home network (HN) by collaborating terminal devices in subscriber’s premisis. 
[bookmark: _Toc306982414]Transport  for HNlayer
The advanced cable STB is required to  support wired and wireless IP transport methods, e.g., Ethernet, WiFi (IEEE 802.11a/b/g/n).use wired or wireless LAN and The STB is recommended to support RF-based transport method to communicate with non-IP devices within home, e.g., ZigBee. type devices (including RCU) applied RF4CE standard.
[bookmark: _Toc306982415]Routing function
The advanced cable STB is required to support IP routing function between WAN and LAN.to work with HN devices.
[bookmark: _Toc306982416]Protocols
The advanced cable STB is required to supportuse UPnP for connection among IP devices in HN. The to implement the latest version of the DLNA standard is required to transfer audio and video content within HN. for content delivery between AV devices. It is required to adopt the latest version of DTCP-IP for device authentication and content protection. Proprietary protocol can be used optionally for the transmission of specific information with such devices in HN that only support non-IP protocols.

[bookmark: _Toc296705780][bookmark: _Toc306982417]Management functions
[bookmark: _Toc306982418]Provisioning function
The advanced cable STB is required to provide make provisioning function in coordination with the headend system. cable platform at the power-on time. It is also required to shall support SNMP and TR-069 standard of the Broadband Forum (BBF).
[bookmark: _Toc306982419]STB remote management
The advanced cable STB is required to enable cable operator to manage terminal devices remotely make remote management in coordination with the headend systemcable platform. The STB is required to use BBF TR-069 standard to acquire the STB operation status and control the STB. It is also required to apply SNMP using cable specific MIB to acquire and set parameters to STB hardware  specific information for backward compatibility with the existing cable network’s management system. It is also required to use TCP/IP compliant to BBF standard for the acquisition of STB hardware information. Even if the BBF method is utilized, cable specific MIB shall be supported.

The advanced cable STB is required to restore to normal operation by hardware reset to possible extent from head-end by means of BBF TR-069 reset function if the STB falls in improper operationin case of freezing or software improper action. 

The STB is required to maintain broadcasting related services such as watching, recording, scheduled recording regardless of failure of, for example, communication function (DOCSIS, Ethernet and WiFi) and application platform.It shall be able to view, record and reserve programs even in a situation that bi-lateral communication is not available due to lack of WAN communication (DOCSIS and Ethernet) 
[bookmark: _Toc306982420]Management of Subscriber information 
The advanced cable STB is required to support a gathering function of the subscriber information including viewing history. The STB is also required to protect the collected information. The STB is required to protect transport for sending the collected information to the cable operator.  The information shall be protected in accordance with the requirement defined in Subclause 6.2.11
[Editor’s note: Need to define “Personal Information” (or refer to H.iptv-am.0). The following text should be modified to be aligned with the definition of “Personal Information.”]
The advanced cable STB is required to protect personal information including the viewing history. Encryption of the transaction of personal information is required. It is also required that personal information to be eliminated easily either by the cable operator or the subscriber.
.
[bookmark: _Toc306979591][bookmark: _Toc306980251]Remote monitoring of HN device
The advanced cable STB is required to have support functions (protocol conversion, etc.) for remote monitoring from the cable operator head-end to acquire the information on name and type of HN device, function and their operation status, etc.
[bookmark: _Toc306982423]Monitoring of rReception quality monitoring
The advanced cable STB is required to support function for monitoring the reception signal quality and reporting the resultit to the head-end system.

[bookmark: _Toc296705781][bookmark: _Toc306982424]Power saving
The advanced cable STB is recommended to shall haveconsist of four (4) power states: Power-on, Function stand-by, Stand-by, and Power-offon for energy saving. The STB is required to enable subscriber shall be able to set power status setting. InUnder the Function stand-by state, remote scheduled recording recording reservation and reception of emergency alert signal shall be supported. Under Stand-by state, EPG information and RCU signal reception are also required in the Stand-by stateshall be supported.

The advanced cable STB is required to have a power ON/OFF linkage communication function with the TV receiver. ItThe STB is required to allow other external device to control the power status of the STBfrom external device via Wi-Fi/LAN within the HN.

[bookmark: _Toc296705782][bookmark: _Toc306982425]Mechanical requirements
The advanced cable STB is recommended to shall have a mechanical structure for space saving, simple operation and cost reduction. The requirements are as listed below:

External adapter type power source is recommended for space saving.
Card slots for conditional access shall be provided. 
An LED shall be mounted on the front panel for indication of operation stage. The advanced cable STB is required to have at least one LED to indicate its status. The STB is also required to receive signals from IR type RCU.
An LED shall be mounted on the front panel for indication of operation status.



The meaning, method and color of the LED shall be left to manufacturer’s product planning.
The following switches shall be provided for direct control of the STB
Power on/off, hardware reset, channel up/down, selection of broadcast types (e.g. multi channel video reception orand re-transmission)
The input and output interfaces listed in Clause 12 shall be provided.
It is recommended to support both vertical and horizontal placement.


[Note] The requirement for the content recommendation is expected as the future input and/or future draft new recommendation. Therefore, the deletion of Appendix 1 is proposed.

[bookmark: _Toc296705783]Appendix 1  Supporsed requirements for the recommendation service

An. 1.1	Assumed recommendation service (by license level)
In accordance with the license level (described below) of the user, it is required to acquire audience measurement information and to use appropriate recommendation method. It is required to cease recommendation service by indication of user’s intention.. 

Level 1:	Use event information (recent viewing actions, etc.) only
Level 2:	Use event information and anonymous attribute information 
Level 3:	Use event information and attribute information related to the user

An. 1.2	Device for recommendation service
Devices for recommendation service shall be the advanced cable STB. Tablet device and smart phones are recommended.

An. 1.3	User environment for recommendation service 
It is required in-house usage where the STB is installed.. Outdoor usage via smart phone is recommended..

An. 1.4	Recommendation class
The recommendation class consists of two classes; (1) Household, without password and ID authentication, (2) Individual, inside the household with registered password and ID authentication.

An. 1.5	Content for recommendation
The content for recommendation service shall be video content, music content, applications such as games, CDs, books, various goods, foods, etc.

An. 1.6	UI for recommendation
No cumbersome login is required to minimize the user operation. The Household recommendation service shall be provided by the STB and tablet device commonly shared by the family. The Individual recommendation service shall be provided by tablet device and smart phone.

[Note] Basic requirements for the audience measurement are already defined in H.iptv-am.0 and H.iptv-am.1. Therefore, the deletion of Annex.2 is proposed.
[bookmark: _Toc296705784]Annex 2.  Requirement for audience measurement
[Editor’s Note: Gap analysis with H.iptv-am.0 is necessary.]
An. 2.1	Information via the STB (user action related to viewing)
Information via the STB through the RCU or the tablet device shall be; STB power on/off time, display device power on/off time and its identification information, viewing channel, EPG, program title, program selection and cancellation time. Based on these information, cable operator shall be able to get information on the program viewed or recorded by the user and the viewing style of the user (viewing only, simultaneous recording, recording reservation, viewing recorded program, etc.). The ID and password of the user can be acquired at the time of user login.

An. 2.2	Information directly acquired from STB (STB equipment information)
The advanced cable STB is required to transmit the tuner information (tuner selection, reception level, BER, etc.) of the STB to the head-end periodically.

An. 2.3	Information acquired from tablet devices (user information related to goods purchase)
The ID and password input by the user can be acquired. It is recommended to have the information on navigation (URL, etc.) and goods purchase.

An. 2.4 Information acquired by the operator (attribute information)
In addition to the user operation information, the items to be acquired by the operator shall be the full name of the subscriber, e-mail address, postal code, address, phone number (home and mobile), occupation, date of birth, sex, hobbies, preferences, and others. Information obtained at the time of contract and in responding claim shall also be used.

An. 2.5	Security requirements
Personal information shall be obtained legally in a fair manner, and shall not be obtained by illegal means that are conflicted with the intent of the subscriber. If personal information is to be obtained indirectly, confirmation shall be made that the personal information has been acquired by the operator from the subscriber in person in an appropriate manner. In transferring stage, the information shall be encrypted and stored information shall be managed and maintained securely. When acquiring personal information, the purpose of its use shall be notified or publicly announced in advance. The user shall be able to delete the personal information by himself. 


[bookmark: _Toc296705786]Cable network and service delivery

Cable network architecture
The cable network architecture includingrelated to the advanced cable STB is shown in Figure Ap.1-1. It is configured to distribute rich contents (audio and video) and services (broadcast and interactive) to the subscriber through the cable network where the transmission quality is guaranteed. However, if the source of the content is via the Internet, the quality can not be guaranteed due to the connection shall be on a best effort connectionbasis.



Figure Ap.1-1  Cable network architecture

Type of sService delivery
Figure Ap.1-2 shows the type of Five (5) types of service delivery usingare assumed for cable operators including the advanced cable STB.  as follows (Figure Ap.1-2).

(1) 	The cable operator’s own mMulti-channel, re-transmission of digital broadcasting and VOD / PPV service
(2) 	Scheduled rRecording reservation service linked with mobile device
(3) 	Distribution of cable content through the mobile communication network to the terminals of cable subscribers (this service bypasses the advanced cable STB).
(4) 	Distribution of IP services through the Use of Internet IP service
(5) 	Collaboration service with other platforms




Figure Ap.1-2: Type of Service delivery



[bookmark: _Toc296705788]Use case
Expected use cases for advanced cable STB are described below. 

Use Case1: Seamless multi device TV watching experience
This use case means seamless video content delivery without noticing origin point of content or delivery method between different devices by the collaboration of VOD server, Set-Top Box, smart phone and tablet devices in the cloud network.

Let suppose that multi-channel broadcast content server, streaming server for multi-device in the network side and Set-Top Box, smart phone, tablet devices in the home network are connected as shown in Figure 2. If user’s information on viewing time, i.e. content resume point, becomes common in the network, it will be able to resume the content on the screen of different device seamlessly without noticing delivery route.

In case that a user is watching recorded content on TV screen and then moves to user’s room to watch the remaining content in the display of smart phone, the smart phone disseminate request command to Set-Top Box. Upon reception of the command, the Set-Top Box begins trans-coding from the resume point then deliver content toward smart phone, which means a seamless video content delivery service. The resume point is shared in the network as the common information in each content and each user. The content resume service will be available not only in home but also in out-door through the mobile network in which streaming video service is available by smart phones or tablet devices. The associated services such as authentication between devices, parental lock, etc. shall be provided as a set of functions of video delivery server under the viewing situation in which a common Set-Top Box and multiple smart phones existed. 

In addition, a collaboration service will be available for audio content which means music program delivery to the speakers on TV from smart phone by DLNA media transition.


Figure Ap. 2-1: Seamless multi device TV watching experience

Use Case2: Social media assisted TV watching 
This use case enables value-added services for content viewing by showing viewer’s real-time impression and reputation regarding current program on the screen of user’s device (i.e. tablet device or smart phone) which has authentication-coupling with Set-Top Box. As shown in Figure 3 social media coordination server collects user’ s impression and/or tendency of comments regarding program from Microblog, Blog and SNS, etc, based on Blog topics or hash-tags. In user’s home, tablet device or smart phone catches the present channel information of Set-Top Box and gets comments and statistics data from social media coordination server. In progression of program these real-time comments and/or impressions are collected and displayed on TV screen with statistic data. 

Other usage of social media is a text message transaction through TV screen by sharing information (presence) of watching program among user’s friend and kin. This enables recommend service to the program or to friend of VOD, and sharing impression service on viewing program. 

 
Figure Ap.2-２: Social media assisted TV watching

Use Case3: Livelihood support service
This use case describes livelihood support service utilizing the Set-Top Box and cable television network. Figure 4 shows a remote health care service using home health care devices. The data of manometer (brood pressure), bathroom scale (body weighing) and pedometer are collected in Set Top Box through WiFi or Bluetooth system and presented to user on TV screen. At the same time Set-Top Box delivers collected data to Hospital, Pharmacy and Health consultant that relate to the user through the personal data server. Based on the stored data in the server, various services such as health consultancy, remote diagnosis-aid will be available utilizing TV telephony system provided by cable network.


Figure Ap.2-3: Livelihood support service – Health Care

Use case 4: Recommendation service
This use case assumes that the cable operator will provide a recommendation service to the subscriber by acquiring and utilizing various information on the user to recommend content and goods which are most suited to subscriber (means personalized recommendation). It is also recommended to deliver following services without using subscriber’s personal information, where the subscriber does not explicitly indicate the conditions of recommendation.
· Ranking
· Highly recommended by the shop
· Goods recommendation linked with viewing history
· Meta-data related content (director, artist, cast links, etc.)
· Recommendation by friends
· Recommendation from other users

Based on the watchingviewing history obtained from the advanced cable STB which may include subscriber’s tastes, after keyword search and data aggregation by the cloud-side server (i.e. search engine and weighting by the cable operator’s business rules of the operator (e.g. example: delivery of priority on new titles first), focus on specific movie content, etc.), the recommendation service is distributed to the subscriber. Figures Ap.2-4 and Ap.2-5 show a sample screen for content recommendation and good recommendation, respectively. 
 
Figure Ap.2-4: Sample screen of a content recommendation service





Figure Ap.2-5: Sample of a goods recommendation screen
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