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0. Introduction

During previous meeting, Network PVR (Personal Video Recorder) was identified as a new feature for IMS based PSS & MBMS user service. This contribution is initiated to discuss the high level call follow as well as some noticeable design variables. Once agreed, detailed specification text would be provided.
1. Definition and Use cases
Deification: Network PVR is function for user to record live program(s) in the network side for future accessing and consuming.
User Case 1: scheduled recording

From the ESG, the user finds some live program(s) scheduled in the future, which is of interests by the user. Since the user will be busy at the scheduled time, he/she sends a request to record the program in the network side. At some time after recording completed, the user may select the recorded program from his ESG and start to consume the program.
User Case 2: instant recording

The user comes across an urgent business (e.g. important conference call() when watching a live program (e.g. football game), therefore he sends a request to record the rest of the program from now on. After the business, the user may select the recorded program and continue his watching.
2. Design variables
· Initiating UE

The initiating UE of a NPVR request could be an IMS based device. In some cases, end user could also use his mobile phone to request NPVR service after browsing the EPG, if the service provider provides this kind of service.
Proposal: the solution should enable both types of UEs.
· Compacts of NPVR requests
When a number of users request to download the same program, the service provider may record a copy in the media server for each requester. This is also obligatory by law in some country. However, in other cases, the service provider may prefer to record several or only one copy for all requesters. The benefit is minimizing not only the retained server space but also the interactions between servers.
Proposal: The solution should enable both modes.
· SIP method and managing server for NPVR Request
The SIP method is regarding the message exchange between SCF and PSS adapter. One option is SIP MESSAGE message; the other option is SIP INVITE message. The managing server manages all the NPVR requests; it receives all the NPVR requests and initiates the NPVR request in a real-time manner when the program is staring. The managing server also compacts the NPVR requests as mentioned above.

Using SIP MESSAGE implies the recording behaviour and request (from the SCF) is NOT synchronized, the PSS adapter could be the managing server. While using SIP INVITE implies the recording behaviour and request is synchronized, therefore the SCF is the managing server.
There was a hard debate on this issue in OIPF, and the final decision in stage 2(Architecture) was define both ways for different scenario. While in stage 3, only the latter way (SIP INVITE) is specified in current release (R2), leaving the former way FFS.
Proposal: Define the latter way in our release 10, keeping align with OIPF.

3. High level call flow 
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The following is a description of the interactions in the flow:
1.
After browsing the ESG, the UE, on behalf of the user, issues a request to record a live program. The program can be either currently broadcasting program or a future live program. The UE can be an IMS based device or a non-IMS based device with a web browser. In the former case, the record request is a SIP MESSAGE message; in the latter case, the record request can be send via SMS/MMS/…

The record request includes the relevant information like program identifier, timing information, etc
2.
Receiving the record request, the SCF first checks whether the program is recordable and whether the user has the right to record it. If fine, the SCF further checks whether the user has enough storage space. Following that, the SCF creates a context for the record request, and update the user’s service profile with the record status “record request captured”.
3.
The SCF responses to the user, notifying the acceptance of the record request.

4.
When the start time comes, the SCF selects a PSS adapter and issues a SIP INVITE to the PSS adapter for recording the program. The request includes the relevant information. Following that, the PSS adapter selects a proper PSS server with PVR capability and establishes a RTSP session with the selected PSS server to record the program. 

Notes: Upon reception of more than one NPVR request for the same program, the SCF, based on local policy, may issue only one record request to PSS Adapter/Server. In this case, the SCF will update each of the requestor’s service profile when recording status changes.
5.
The PSS Server joins the Multicast Channel, receives the program content from the content source and starts recording.
6．
Once the NPVR request is processed, the PSS Server feedback the record status to the SCF via PSS Adapter. 
7. 
The SCF will then update all the requestor’s service profile with the recording status “recording started”.
8.
Once the NPVR request is completed, the PSS Server feedbacks the record status to the SCF via PSS Adapter. 
9. 
The SCF will then update all the requestor’s service profile with the recording status “recording completed”.

10.
The SCF notifies the end user about the recording result. 
4. Proposal

In this contribution, use cases, several design variables as well as the high level call flow of NPVR service is discussed. We propose to accept the use cases and corresponding high level call flows as basis for further work.
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