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Abstract

This contribution proposes a textual description for section 6.4 titled, “Personal Video Recorder (PVR) Services” of DOC 125 relating to the IPTV Terminal Device, as requested by the Editor’s note from the 5th meeting of FG IPTV in Geneva.  It also provides some definitions needed to describe the four envisioned types of PVR Service, for inclusion in the WG1 Service Requirements DOC 114.
Introduction

At the FG IPTV Meeting in Geneva, an editor’s note was added to a place-holder section 6.4 for “Personal Video Recorder (PVR) Services” in the IPTV Terminal Device DOC 125.  The included text attempts to describe the different PVR services that the Terminal Device should support.
Discussion

It is recommended that the IPTV Terminal Device be capable of supporting PVR Services, as noted in the WG1 Service Scenarios DOC 135.  The Terminal Device, in particular should be capable of supporting the envisioned PVR Services:
1. Client PVR (cPVR)

2. Network PVR (nPVR)

3. Distributed PVR (dPVR)

4. Mobile PVR (mPVR)

While each instance of PVR technology may be unique, the service that is required to be supported by the Terminal Device remains constant to the end-user.  Only in the case of Mobile PVR will the end-user be aware of the fact that he/she is using a unique technology for the delivery of PVR Service.  The four instances of PVR, as mentioned above, give a better understanding of the differences between the four technologies supporting PVR Service.
Personal Video Recorder (PVR) and Network personal video recorder (nPVR) are already defined by WG1 Service Requirements DOC 114 as follows:

Personal video recorder (PVR): An end-user controlled device that records, stores and plays back multimedia content. PVR is also known as personal digital recorder (PDR).
Network personal video recorder (nPVR): Same as PVR except that the recording device is located at the service provider premises.

This is clearly a limiting definition of PVR, and one that needs to be re-examined.  If we view PVR as the service and different implementations of PVR as children to that service, as follows, the definitions need to be re-written.
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Personal Video Recorder (PVR): A recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data for subsequent playback.  PVR is also referred to as Personal Digital Recorder (PDR) or Digital Video Recorder (DVR).
Client PVR (cPVR): An instance of PVR, where the end-user terminal device contains the recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data locally for subsequent playback.

Network PVR (nPVR): An instance of PVR, where a network element contains the recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data in the network for subsequent playback.

Distributed PVR (dPVR): Multiple instances of PVR, where a combination of cPVRs and nPVRs can be used to record and store video, audio, and other associated data for subsequent playback.  For example, this usually occurs within a Home Network containing multiple cPVRs in order to distribute storage of video, audio, and other data.

Mobile PVR (mPVR): A mobile instance of PVR, where a mobile terminal device can be a cPVR (having the capability to store video, audio, and other associated data locally) or contain a means of accessing an nPVR or other cPVR.
Proposal

It is proposed to:

1. Replace the definitions of PVR and nPVR in the Service Requirements DOC 114 with the above definitions of PVR and nPVR, and add the definitions for cPVR, dPVR, and mPVR above to DOC 114.

2. Replace section 6.4 of the IPTV Terminal Device DOC 125 with the following text.
6.4
Personal Video Recorder (PVR) Services
PVR Service is defined as a recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data for subsequent playback.

It is recommended that the IPTV Terminal Device be capable of supporting PVR Services.  The Terminal Device should be capable of supporting four envisioned PVR Services:

1. Client PVR (cPVR)

2. Network PVR (nPVR)

3. Distributed PVR (dPVR)

4. Mobile PVR (mPVR)

While each of the envisioned PVR technologies may be unique, the service that is required to be supported by the Terminal Device remains constant to the end-user.  Only in the case of Mobile PVR will the end-user be aware of the fact that he/she is using a unique technology for the delivery of PVR Service.
In all cases, the end-user can interact with a GUI (such as the EPG or PVR OSD) in order to schedule, modify, playback, erase, etc, recordings.

It is recommended that the PVR Service support the ability to:

· Schedule Recordings (manually or through the use of an EPG)
· Schedule Repeating Recordings (manually or through the use of an EPG - e.g. Record the whole season of a program)

· Display a list of pre-recorded programs/content and a list of upcoming recordings

· Modify pre-existing recordings

· Rank recordings according to priority (high priority recordings take precedence when recording, over lower priority recordings)

· Play-back pre-recorded programs/content

· Erase pre-recorded programs/content (whether viewed or not)

· Copy pre-recorded programs/content to removable or external local storage devices according to copyright privileges.

6.4.1
Client PVR (cPVR)
Client PVR is an instance of PVR, where the end-user terminal device contains the recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data locally for subsequent playback.
In the case of Client PVR, the Terminal Device contains (or is directly connected to) some sort of storage buffer or memory, such as a Hard Disk Drive (HDD), Removable Media (e.g. DVD-R), or Solid State Memory (e.g. Flash RAM).  The user can interact with the GUI (such as the EPG or PVR OSD) in order to schedule, modify, playback, erase, etc, local recordings.

In the case of Client PVR, all storage is done locally, within the IPTV Terminal Device or by means of an external storage device connected directly (not through the Home Network) to the Terminal Device.

6.4.2
Network PVR (nPVR)

Network PVR is an instance of PVR, where a network element contains the recording capability that can be solicited and operated by end-users to record and store video, audio, and other associated data in the network for subsequent playback.

In the case of Network PVR, the Terminal Device does not necessarily contain some sort of storage buffer or memory.  Instead, the Terminal Device interacts with a network element containing a partitioned storage device (a separate storage allocation for each end-user).  The end-user can interact with a GUI (such as an EPG or PVR OSD) in order to schedule, modify, playback, erase, etc, network recordings.  All storage is done within the network, with interaction being done by means of a consistent GUI.

The end-user should not be able to recognize the difference between using cPVR or nPVR.  The PVR Service should function identically, with the only difference being the location of the storage device.

An nPVR implementation would function in much the same way as a VOD implementation, with the primary difference being that each end-user has their own storage allocation within the network element containing the partitioned storage device and that personally recorded content is not available to all end-users.

6.4.3
Distributed PVR (dPVR)

Distributed PVR is multiple instances of PVR, where a combination of cPVRs and nPVRs can be used to record and store video, audio, and other associated data for subsequent playback.  For example, this usually occurs within a Home Network containing multiple cPVRs in order to distribute storage of video, audio, and other data.

The end-user can interact with a GUI (such as an EPG or PVR OSD) in order to schedule, modify, playback, erase, etc, recordings.  All storage is done within the home network on multiple cPVRs or with a combination of multiple nPVRs and cPVRs, with interaction being done by means of a consistent GUI.
As with Network PVR, the end-user should not be able to recognize the difference between using cPVR, nPVR, or dPVR.  The PVR Service should function identically, with the only difference being the location or distribution of the storage device(s).
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Figure X-X: Distributed PVR

In the above Figure, the “Primary IPTV-TD” implements the PVR service by means of a PVR OSD.  The storage may be physically done by the Primary IPTV-TD in combination with one or more cPVRs (connected to the Home Network) or nPVRs (Network Storage in the Outside Network), or may be done by one or more cPVRs or nPVRs alone, without storage taking place in the Primary IPTV-TD.
6.4.4
Mobile PVR (mPVR)

Mobile PVR is a mobile instance of PVR, where a mobile terminal device can be a cPVR (having the capability to store video, audio, and other associated data locally) or contain a means of accessing an nPVR or other cPVR.
In this instance, the end-user would interact with a mobile terminal device, such as a cellular telephone or hand-held computer.  
The mobile terminal device can be a cPVR, with the ability of storing video, audio, and data locally for playback later, and would function in the same manner as the cPVR mentioned in section 6.4.1, above.  
The mobile terminal device can also work as an nPVR, with the ability to access a network element containing a partitioned storage device (a separate storage allocation for each end-user).  The end-user can interact with a GUI (such as an EPG or PVR OSD) in order to schedule, modify, playback, erase, etc, network recordings.  All storage is done within the network, with interaction being done by means of a consistent GUI on the mobile terminal device.
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