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1 Introduction

The present document proposes a set of changes and some additions to the Provisioning Procedures in Section 5.3 of TR 26.981. Difference to existing version 0.3.0 is marked with revision marks.
2 Proposed changes to TR 26.981 
5.3
Provisioning Procedures

5.3.1 Introduction
Provisioning procedures are used to create and control MBMS User Services from external sources.  An MBMS User Service spans from the BM-SC to the UE and may contain one or more MBMS delivery methods. The provisioning procedure offer functions to create one or more delivery sessions (such as a MBMS Download Delivery session) and allows association of the delivery sessions to MBMS Bearer Services. As part of the provisioning procedures for MBMS User Services, content ingestion for the user-plane data are negotiated. As a result of the provisioning procedure, the BM-SC starts service announcement and activates MBMS bearer services.

Content Providers may query authorized service capabilities, for instance, in which geographical areas the content provider is authorized to activate MBMS broadcast sessions.
The content provider may query the status of delivery sessions.
The Content Provider may request status notifications, for instance, that a schedule MBMS session is started.
The content provider may request reception statistics, for instance consumption statistics or quality of experience statistics.

5.3.2 Provisioning Procedure for Live DASH services (MBMS Broadcast only)

This procedure describes the provisioning for a Live DASH service into a single broadcast area. A Continuous (Push) Interface like WebDAV is used here as ingestion method for the user-plane data. The Continuous (push) interface is identified by a unique URI. The source of the user plane data (CP Source) are the DASH Media Segments as produced by a Live Encoder / Segmenter and the source continuously pushes each new segment when it becomes available. The Media Presentation Description (MPD) and Initialization Segment (IS) for the Live DASH session is provided separately to the BM-SC. 
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Figure 5.3.2-1: Live DASH Provisioning and Ingestion Procedure

1:   The operator and the content provider agree a Service Level Agreement, which entitles the content provider to use the MBMS system (in accordance to some rules) for content delivery. For instance, the SLA may include day time ranges, during which the content provider may distributed content. The SLA may also include geographical areas, in which the content provider is allowed to distribute content. The SLA also includes target bitrates and likely definitions of tolerable losses per service.

2:  The BM-SC administrators (operator) apply the agreed ranges. This may imply to add additional Service Areas, and other system related configurations.

The Content Provider provisioning a single Live DASH session in a single broadcast area.

3:  The content provider control authenticates itself as authorized user. The content provider can only see those configurations, sessions and services, which belong to the content provider.

4:  The content provider control creates a new delivery session. This triggers the BM-SC to allocate many parameters from an SDP file for MBMS Download delivery, including a TMGI, IP Multicast Address, UDP Port, FLUTE TSI, etc. The media bitrate (excluding any FEC redundancy overhead) and QoE / reception reporting configuration is provided as input. A unique Delivery Session ID is responded, which identifies the created delivery session. 

5:  The content provider control creates an MBMS Session by providing delivery session ids (from previous step) with schedule information (start and stop time of the broadcast) and broadcast area information (describing the geographical target area). The BM-SC derives the MBMS Service Area from the broadcast area information. The BM-SC provides a delivery session instance ids in response (one for each delivery session instance). The content provider provides the media bitrate for the delivery session instance. The operator uses the media bitrate as input to derive the MBMS Bearer Bitrate (GBR). The operator needs to consider additional transmission overhead and also the amount of additional Application Layer FEC redundancy for the target broadcast areas.
The Content Provider may indicate activation of associated delivery procedures such as Quality of Experience reporting with this step. 
Note, the content provider may create multiple MBMS Sessions, which are overlapping with the session schedule (i.e. start and stop time) but not with the broadcast area. In this case, the system makes uses the Flow ID as defined in 23.246, clause 5.1.6.

6:  The content provider control setup the content ingestion for the delivery session instance. In this use-case, a continuous push interface is used and the content provider gets the continuous push interface URL for injecting content into the delivery session instance from the BM-SC.

7:  The content provider sets up the Live Encoder chain. Here, the Push Interface URL for the segments is needed as input and the Segmenter providers the MPD and Initialization Segments once started.


8: The content provider control approves the setting and the BM-SC starts service announcement. In case of Live DASH Sessions (like this provisioning scenario), the content provider provides the MPD and Initialization Segment URLs so that the Service Announcement information is created. Note, only when service announcement starts, UEs become aware about upcoming transmissions.
9: The BM-SC provides Service Announcement information to UE.

The BM-SC activates the MBMS Bearer.

10: The BM-SC activates the MBMS bearer by providing the TMGI, the Flow ID, the MBMS Service Area (MSA), the GBR and other parameters to the MBMS-GW. The BM-SC may notify the content provider about the activation of the MBMS session.
11: The BM-SC activates the MBMS Broadcast bearer according to the time schedule. When the MBMS Broadcast bearer is activated, then the BM-SC MBMS Delivery Function (MDF) starts forwarding the user plane data. Any user plane data received before activation of the MBMS bearer may be discarded.

5.3.3 Provisioning Procedure for Live DASH services (with Service Continuity)

This procedure describes the provisioning for a Live DASH service with Service Continuity. Service continuity allows UEs to enter or leave the MBMS service areas. UEs can switch to unicast as defined in clause 7.6 of TS 26.346 when leaving the MBMS service area. 

In case of service continuity support, the system offers representations via unicast and via MBMS Broadcast. A Unified MPD contains the according retrieval information. When Service Continuity is supported, the content provider provides MPD and Initialization segments for both unicast and MBMS broadcast access and also the according media segments. The Content Handler Functions forwards the content to a DASH (unicast) Server. The DASH (unicast) server may use a CDN for unicast delivery.

A push interface is used here as ingestion method for the user-plane data. The source of the user plane data (CP Source) are the DASH Media Segments as produced by a Live Encoder / Segmenter, which produces the content for unicast and MBMS bearer delivery. The Media Presentation Description (MPD) and Initialization Segment (IS) for the Live DASH session is provided separately to the BM-SC.

The Service Announcement Function (SAF) of the BM-SC creates the needed metadata fragments for the MBMS User Service. To support Service Continuity, the SAF adds base pattern elements to the USBD. The MBMS Client in the UE matches the base pattern against a portion of the entire request URL. The SAF creates unified MPD by adding information specific elements to it. The SAF makes the service announcement information available via unicast and via MBMS.

The Content Handler Function (CHF) handles the separation of unicast and MBMS bearer content. The CHF makes the content available in operators CDN for unicast access.

5.3.4 Provisioning Procedure for File Delivery Services (without File Schedule)

This use-case described the provisioning procedure for a File Delivery service without any file schedule element into a single broadcast area. The file schedule element is carried in the schedule description fragment during service announcement and contains transmission timings information for each URL. Consequently, the file URLs would need to be present when creating service announcement information, which is not the case in this provisioning case.

This use-case assumes that the BM-SC fetches the file using a pull method and prepares the transmission. This use-case assumes that the preparation of the file for MBMS delivery is done before the MBMS session is active. When the content provider cannot secure that the bitrate between the BM-SC and the file location is always at least as large as the transmission bitrate of the MBMS bearer then the fetching of the file should happen prior to the MBMS transmission session.
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Figure 5.3.4-1: Live DASH Provisioning and Ingestion Procedure

1: The operator and the content provider agree a Service Level Agreement, which entitles the content provider to use the MBMS system (in accordance to some rules) for content delivery. For instance, the SLA may include day time ranges, during which the content provider may distributed content. The SLA may also include geographical areas, in which the content provider is allowed to distribute content. The SLA also includes target bitrates and likely definitions of tolerable losses per service.

2: The BM-SC administrators (operator) apply the agreed ranges. This may imply to add additional Service Areas, and other system related configurations.

The Content Provider provisioning a file delivery session in a single broadcast area.

3: The Content Provider control authenticates itself as authorized user. The content provider can only see those configurations, which belong to the content provider.

4: The content provider control creates a new delivery session. This triggers the BM-SC to allocate many parameters from an SDP file for MBMS Download delivery, including a TMGI, IP Multicast Address, UDP Port, FLUTE TSI, etc. The media bitrate (excluding any FEC redundancy overhead) and QoE / reception reporting configuration is provided as input. A unique Delivery Session ID is responded, which identifies the created delivery session. 

5: The content provider control creates an MBMS Session by providing delivery session ids (from previous step) with schedule information (start and stop time of the broadcast) and broadcast area information (describing the geographical target area). The BM-SC derives the MBMS Service Area from the broadcast area information. The BM-SC provides a delivery session instance ids in response (one for each delivery session). The content provider provides the media bitrate for the delivery session instance. The operator uses the media bitrate as input to derive the MBMS Bearer Bitrate (GBR). The operator needs to consider additional transmission overhead and also the amount of additional Application Layer FEC redundancy for the target broadcast areas.
The content provider control may indicate activation of associated delivery procedures such as Quality of Experience reporting or reception acknowledges with this step. The content provider may provide a reliable delivery indication (maybe with a deadline), which allows the operator to configure the File Repair associated delivery function .
Note, the content provider may create multiple MBMS Sessions, which are overlapping with the session schedule (i.e. start and stop time) but not with the broadcast area. In this case, the system makes uses the Flow ID as defined in 23.246, clause 5.1.6.

6: The content provider control confirms the setting for the delivery session instances and the BM-SC starts service announcement.

7: The BM-SC provides Service Announcement information to UE.

8: The content provider control instructs the BM-SC to fetch the file resource from the content location. The BM-SC may notify the content provider when the caching process is finalized. The content provider provides the delivery session instance id and a file URL as input. The delivery session instance id describes the delivery session and the MBMS session (incl. broadcast area) uniquely. The BM-SC acknowledges the reception of the commands and sends a Notification when the procedure is finished. The notification may be a success notification or a failure notification.
9: The content provider control caches a second file by providing the file URL and the delivery session instance id.

Note, steps 8 and 9 can be executed at any time after the delivery session instance is created and prior to the actual time of transmission.

The BM-SC activates the MBMS Bearer.

10: The BM-SC activates the MBMS bearer by providing the TMGI, the Flow ID, the MBMS Service Area (MSA), the GBR and other parameters to the MBMS-GW

11: The content provider triggers the transmission of the file, which was previously cached. The BM-SC may activate file repair based on SLA information. The BM-SC may notify when the transmission of file is completed.
5.3.5 Provisioning Procedure for File Delivery Services using continuous Push ingest (without File Schedule)

This procedure describes the provisioning for a file delivery service into a single broadcast area. A Continuous (Push) Interface like WebDAV is used here as ingestion method for the user-plane data. The Continuous (push) interface is identified by a unique URI. The source of the user plane data (CP Source) are small files as produced by a program guide updater. The MBMS client side is not aware of the continuous push ingest. 
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Figure 5.3.2-1: Live DASH Provisioning and Ingestion Procedure

1:   The operator and the content provider agree a Service Level Agreement, which entitles the content provider to use the MBMS system (in accordance to some rules) for content delivery. For instance, the SLA may include day time ranges, during which the content provider may distributed content. The SLA may also include geographical areas, in which the content provider is allowed to distribute content. The SLA also includes target bitrates and likely definitions of tolerable losses per service.

2:  The BM-SC administrators (operator) apply the agreed ranges. This may imply to add additional Service Areas, and other system related configurations.

The Content Provider provisioning a continuous file push session in a single broadcast area.

3:  The content provider control authenticates itself as authorized user. The content provider can only see those configurations, sessions and services, which belong to the content provider.

4:  The content provider creates a new delivery session. This triggers the BM-SC to allocate many parameters from an SDP file for MBMS Download delivery, including a TMGI, IP Multicast Address, UDP Port, FLUTE TSI, etc. The media bitrate (excluding any FEC redundancy overhead) and QoE / reception reporting configuration is provided as input. A unique Delivery Session ID is responded, which identifies the created delivery session. 

5:  The content provider control creates an MBMS Session by providing delivery session ids (from previous step) with schedule information (start and stop time of the broadcast) and broadcast area information (describing the geographical target area). The BM-SC derives the MBMS Service Area from the broadcast area information. The BM-SC provides a delivery session instance ids in response (one for each delivery session instance). The content provider provides the media bitrate for the delivery session instance. The operator uses the media bitrate as input to derive the MBMS Bearer Bitrate (GBR). The operator needs to consider additional transmission overhead and also the amount of additional Application Layer FEC redundancy for the target broadcast areas.
The Content Provider may indicate activation of associated delivery procedures such as Quality of Experience reporting with this step. 

Note, the content provider may create multiple MBMS Sessions, which are overlapping with the session schedule (i.e. start and stop time) but not with the broadcast area. In this case, the system makes uses the Flow ID as defined in 23.246, clause 5.1.6.

6:  The content provider control setup the content ingestion for the delivery session instance. In this use-case, a continuous push interface is used and the content provider gets the continuous push interface URL for injecting content into the delivery session instance from the BM-SC.

7:  The content provider control provisions the content ingestion point (WebDAV URL) with the content source.
8: The content provider approves the setting and the BM-SC starts service announcement. Note, only when service announcement starts, UEs become aware about upcoming transmissions.

9: The BM-SC provides Service Announcement information to UE.

The BM-SC activates the MBMS Bearer.

10: The BM-SC activates the MBMS bearer by providing the TMGI, the Flow ID, the MBMS Service Area (MSA), the GBR and other parameters to the MBMS-GW. The BM-SC may notify the content provider about the activation of the MBMS session.

11: The BM-SC activates the MBMS Broadcast bearer according to the time schedule. When the MBMS Broadcast bearer is activated, then the BM-SC MBMS Delivery Function (MDF) starts forwarding the user plane data. Any user plane data received before activation of the MBMS bearer may be discarded.
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