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1. Introduction
This contribution provides whole picture of NPVR service for discussion. The solution is fully OIPF complied.
2. Procedures of NPVR Service
2.1 General Description
NPVR is a service that permits the End User with appropriate rights to record content and store in the network side.  The End User may continue to consume the recorded content at a later time with a normal UE.
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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 recording information, such as multicast address of the live channel to be recorded. 


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 adapter selects a proper PSS server with PVR capability, establishes a RTSP session with the selected PSS server, and forwards the recording information to PSS server via the RTSP session to record the program.
6.
The PSS Server joins the Multicast Channel according to the received multicast address, receives the program content from the content source via the multicast content delivery channel and starts recording.
7．
Once the NPVR request is processed, the PSS Server feedback the record status to the PSS Adapter. 
8.         The PSS Adapter feedback the record status to SCF.
9. 
The SCF will then update all the requestor’s service profile with the recording status “recording started”.

10.
Once the NPVR request is completed, the PSS Server feedbacks the record status to the SCF via PSS Adapter. 

11. 
The SCF will then update all the requestor’s service profile with the recording status “recording completed”.

12.
The SCF notifies the end user about the recording result. 

2.2 Procedures at UE
2.2.1 Procedures at IMS based UE

When the IMS based UE initiates the request for NPVR Service Capture Request, the UE SHALL issue a SIP MESSAGE according to TS 24.229 [7] with the following additions:
· The Request-URI shall be composed of a user and domain part as defined as follows:

· The user part shall be “PVR”.
· The domain part is the Service Provider domain name, obtained from SSF.

· The Content-Type of the message body SHALL be set to “application/vnd.oipf.pvr+xml”
· The message body SHALL include XML document as defined in 5.2.10.1 of [OIPF R2].
· RequestType: indicates type of service request (i.e. SetUpRecording, CancelRecording, UpdateRecording, RetrievalRecording.)

· ProgramId : identifies the content or program to be recorded

· BCServiceId: identifies BC channel from which the BC program is to be recorded 
· ProgramStartTime: indicates the time to start the BC program
· ProgramDuration: indicates the time duration of BC program
· StorageRecMode: SHALL be “Network”.
· RequestStatus: should not occur.

· CRID: should not occur.
2.2.2 Procedures at non-IMS based UE

When a non-IMS based UE initiates the request for NPVR Service Capture Request，the UE may make use of SMS/MMS/Web browser. The actual protocol is not specified in this document.
NPVR service can also be initiated by non-IMS based UE so that the user can consume the BC program later with an IMS based UE. In this case, the user will send NPVR request to the SCF (or other specific FE in the service provider domain) by means like web browser through internet /SMS through mobile network etc. 

Upon receiving such NPVR request, the SCF SHALL validate the user and then do recording and update the user profile as defined in Section 2.2.1.
2.3 Procedures at SCF

The SCF SHALL support the procedures specified in [TS124503] as applicable to an AS acting as a terminating SIP UA.

When receiving any NPVR request, the SCF SHALL examine the request to see:

· If the user is subscribed to the PVR service.
· If the program is allowed to recorded.
· If it is compatible with the user's profile (e.g. parental control level).
· If the new item to be recorded doesn't exceed the user’s storage quota.
If the record request is not valid, the SCF SHALL reply with an appropriate SIP error response. Otherwise, the SCF SHALL response with 200 OK to confirm the record request. Following that, the SCF SHALL create a context for the order and register relevant information and update the user’s profile status for PVR to “Order Captured”, meaning that a recording order is pending execution.

At the start of the scheduled program or the start time of the immediate NPVR request, the SCF SHALL find the appropriate CDNC/CC/CDF to setup the content delivery channel for the content recording. It is done by issuing an SIP INVITE to the PSS Adapter, and SHALL wait for 200 OK response. 

Based on the local policy, the following SHOULD apply to avoid duplicated recording:

· Upon receiving a scheduled NPVR record request, the SCF check whether the same program (identified by BCServiceID and ProgramID) has been requested to record. If yes, the SCF SHOULD not issue another NPVR request for the same content.

· Upon receiving an immediate NPVR record request, the SCF examines the status of the program. If the same program (identified by BCServiceID and ProgramID) is already under recording, the SCF SHOULD not issue another NPVR request for the same content.

· Note: in case of duplicated recording for multiple users, the users will have the same CRID for accessing the recorded content.

The content of the SIP INVITE message SHALL be as follows:
· The Request-URI shall be set to the SIP URI of PSS Adapter. 
· The Content-Type of the message body SHALL be set to “multipart/related”
· The message body SHALL be a Multipart/Related MIME container [RFC2837], containing a SDP of the scheduled content to be recorded and a NPVR request XML document, with the “RequestType“ set to “Setup”. The NPVR request XML document SHALL conform to Section 5.2.10.1 of [OIPF R2].
Upon receiving 200 OK response from the PSS Adapter, the SCF SHALL update status of the NPVR request in the users’ profile with “Recording”.

Upon receiving a SIP UPDATE message from the PSS Adapter, the SCF SHALL extract the program identifier and the status information, then update the user profiles of all the users whom requested to record the program in the network. Then the SCF SHALL generate a BYE request as specified in [TS124503] for originating sessions.
2.4 Procedures at PSS Adapter

The PSS Adapter SHALL support the procedures specified in [TS124503] as applicable to a terminating UA.

Upon receiving a NPVR Request from the SCF, the PSS Adapter SHALL examine the program identifier present in NPVR request XML document, and the media parameters in the received SDP offer.

If the request is not acceptable to the PSS Adapter, it SHALL reply with an appropriate SIP error response.

If the request is acceptable to the PSS Adapter and a PSS Server can handle the request, the PSS Adapter SHALL initiate an RTSP session using the RTSP SETUP message to the PSS Server. The PSS Server then SHALL join the MBMS channel, and return 200OK with the server port and RTSP Session ID. Then PSS Adapter sends a RTSP Recording to the PSS Server to record the content.
Following the successful conclusion of the RTSP session setup, the PSS Adapter feedbacks SCF with a SIP 200 OK, including the SDP answer and the record status report complying with the XML schema defined in Section 5.2.11.2 of [OIPF R2]
When completing the record of the requested program, the PSS Adapter SHALL issue a SIP UPDATE message to the SCF with appropriate record status (i.e. “Recording Completed”).

The content of the above two messages SHALL be as follows:
· The Request-URI shall be composed of a user and domain part as defined as follows:

· The user part shall be “PVR”.
· The domain part is the Service Provider domain name.

· The Content-Type of the message body SHALL be set to “multipart/related”
· The message Body SHALL include a body associated with the appid “urn:oipf:PVR:2009” as defined in Section 5.2.11.2, “XML schema for nPVR recording result” of [OIPF R2]
2.5 Procedures at PSS Server

The procedures at the PSS Server shall conform to those defined in 3GPP TS 26.234 [8] and RFC 2326.
3. Proposals

We propose the group to accept the above solution. Once agreed, a CR based on the agreed solution will be submitted.
Appendix A. References

[OIPF R2]: OIPF Release 2 Volume 4 Protocol speocfication.
Appendix B. XML Schemas

B.1  NPVR Request

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:tns="urn:oipf:PVR:2009"


xmlns:xs="http://www.w3.org/2001/XMLSchema"


xmlns:ueprofile="urn:oipf:iptv:UEProfile:2008"


xmlns:iptvprofile="urn:oipf:iptv:IPTVProfile:2008"


targetNamespace="urn:oipf:PVR:2009" elementFormDefault="qualified"

attributeFormDefault="unqualified">


<xs:import namespace="urn:oipf:iptv:UEProfile:2008"


schemaLocation="imports/iptv-UEProfile.xsd"/>


<xs:import namespace="urn:oipf:iptv:IPTVProfile:2008"


schemaLocation="imports/iptv-IPTVProfile.xsd"/>


<xs:element name="PVR">



<xs:complexType>




<xs:sequence>





<xs:element name="ServiceType" type="tns:ctServiceType"/>



</xs:sequence>



</xs:complexType>


</xs:element>


<xs:complexType name="ctServiceType">



<xs:choice>




<xs:element name="CaptureRequest" type="tns:ctCaptureRequest"




maxOccurs="unbounded"/>




<xs:element name="RecordRequest" type="tns:ctRecordRequest"




maxOccurs="unbounded"/>



</xs:choice>


</xs:complexType>

<xs:complexType name="ctCaptureRequest"><!—Capture request/response for LPVR-->


<xs:sequence>




<xs:element name="RequestType" type="tns:stRequestType"/>




<xs:element name="ProgramID" type="xs:string"/>




<xs:element name="BCServiceID" type="iptvprofile:tBCServiceID"/>




<xs:element name="ProgramStartTime" type="xs:dateTime"/>




<xs:element name="ProgramDuration" type="xs:duration"/>




<xs:element name="StorageRecMode" type="tns:stStorageRecMode"/>




<xs:element name="TargetDeviceID" type="ueprofile:tUEID"/>


</xs:sequence>


</xs:complexType>


<xs:complexType name="ctLPVRRecordRequest"><!—LPVR Record request/response-->


<xs:sequence>




<xs:element name="RequestType" type="tns:stRequestType"/>




<xs:element name="ProgramID" type="xs:string"/>




<xs:element name="BCServiceID" type="iptvprofile:tBCServiceID"/>




<xs:element name="ProgramStartTime" type="xs:dateTime"/>




<xs:element name="ProgramDuration" type="xs:duration"/>




<xs:element name="StorageRequirement" type="tns:ctStorageRequirement" minOccurs="0"/>


</xs:sequence>


</xs:complexType>

<xs:complexType name="ctNPVRRecordRequest"><!—NPVR request/response-->


<xs:sequence>




<xs:element name="RequestType" type="tns:stRequestType"/>




<xs:element name="ProgramID" type="xs:string"/>




<xs:element name="BCServiceID" type="iptvprofile:tBCServiceID"/>




<xs:element name="ProgramStartTime" type="xs:dateTime"/>




<xs:element name="ProgramDuration" type="xs:duration"/>




<xs:element name="StorageRequirement" type="tns:ctStorageRequirement" minOccurs="0"/>



<xs:element name="RequestStatus" type="tns:tRequestStatus" minOccurs="0">



<xs:element name="CRID" type="xs:string" minOccurs="0">


</xs:sequence>


</xs:complexType>


<xs:simpleType name="stRequestType">



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




<xs:enumeration value="SetUp"/>




<xs:enumeration value="Cancel"/>




<xs:enumeration value="Update"/>




<xs:enumeration value="Retrieval"/>



</xs:restriction>


</xs:simpleType>


<xs:simpleType name="stStorageRecMode">



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




<xs:enumeration value="Local"/>




<xs:enumeration value="Network"/>



</xs:restriction>


</xs:simpleType>


<xs:complexType name="ctStorageRequirement">



<xs:simpleContent>




<xs:extension base="xs:int">





<xs:attribute name="unit" type="xs:string" use="optional" default="KB"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<xs:simpleType name="tRequestStatus">



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




<xs:enumeration value="Recording Started"/>




<xs:enumeration value="Recording Completed"/>




<xs:enumeration value="Recording Deleted"/>



</xs:restriction>


</xs:simpleType>

B.2  NPVR Result Report
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:tns="urn:oipf:PVR:report:2009"


xmlns:xs="http://www.w3.org/2001/XMLSchema"


targetNamespace="urn:oipf:PVR:report:2009" elementFormDefault="qualified"


attributeFormDefault="unqualified">


<xs:element name="PVRResult">



<xs:complexType>




<xs:sequence>





<xs:element name="RecordResult" type="tns:tRecordResult"/>




<xs:element name="CRID" type="xs:string"/>





<xs:element name="SpareStorage" type="xs:double"/>



</xs:sequence>



</xs:complexType>


</xs:element>


<xs:simpleType name="tRecordResult">



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




<xs:enumeration value="Completed"/>




<xs:enumeration value="Error"/>



</xs:restriction>


</xs:simpleType>

</xs:schema>
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