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Abstract
The 5G Media Streaming architecture defined in TS 26.501 [1] makes provision for a media entry point to be configured for a downlink media streaming Provisioning Session as part of a Content Hosting Configuration. This media entry point is later communicated to the 5GMSd-Aware Application, either in a private Service Announcement at reference point M8d, or supplied by the 5GMSd AF to the Media Session Handler at reference point M5d in a Service Access Information resource.
This paper proposes a way of provisioning multiple different media entry points for a downlink media streaming Provisioning Session.
1. Background
The Content Hosting Provisioning API defined in clauses 7.6 and C.3.5 of TS 26.512 [2] were modified at SA4#121 and SA#98-e by CR0027 (Rel‑16) and CR0028 (Rel-17) in light of implementation experience in the 5G-MAG Reference Tools initiative. Specifically, the media entry point became a URL path that is resolved relative to one of two base URLs:
· An ingest base URL at reference point M2d. In the case of pull-based ingest this is nominated by the 5GMSd Application Provider; for push-based content ingest, it is nominated by the 5GMSd AF.
· A distribution base URL at reference point M4d. Each distribution has a different distribution base URL. These are always nominated by the 5GMSd AF.
The 5GMS Application Server is configured to map M4d requests prefixed with the distribution base URL to objects pulled from or pushed to the ingest base URL at M2d.
During SA4#121, an alternative proposal [3] was discussed but not progressed. This included provision for multiple typed media entry points defined in a new singleton sub-resource of the Provisioning Session umbrella. This would allow a single distribution configuration to declare multiple different media entry points, for example one distributing MPEG‑DASH content and another distributing HLS content.
The present contribution proposes a simpler way of achieving this aim using multiple distribtution configurations within the existing Content Hosting Configuration data structure.
2. Technical proposal
2.1. Proposed changes to the M1d Content Hosting Provisioning API
The entry point path currently declared at the top level of the Content Hosting Configuration is replaced by a typed entry point associated with each distribution configuration in the Content Hosting Configuration. The typed entry point is defined as a duple <content type, relative path>. As now, the path of the entry point is resolved relative to the base URL of the ingest configuration when the 5GMS AF ingests the entry point at reference point M2d, and is resolved relative to the base URL of the distribution configuration in question when the Media Stream Handler acquires the entry point at reference point M4d.
In concrete terms, it is proposed that:
1. The property ContentHostingConfiguration.entryPointPath is removed.
2. In place of this, a ContentHostingConfiguration.distributionConfiguration[].entryPoint property is added. Each distribution configuration can have one such entry point.
3. The entry point object initially has two properties:
a. contentType is a MIME content type string indicating the type of the entry point. This is used by the Media Session Handler to choose between available distribution configurations when provided in M5 Service Access Information. It does not need to be unique: multiple distribution configurations with the same content type can be declared in the same Content Hosting Configuration.
b. relativePath is a relative URL (e.g. a non-absolute path to an MPEG‑DASH MPD). This resource is acquired by the Media Stream Handler at reference point M4d and is used by it to access the media stream made available by the distribution configuration.
4. Additional properties can potentially be added to the entryPoint duple, making it an N‑tuple. For example:
a. Access restrictions on which UEs are permitted to use the distribution. This could be based on allow/deny lists. Such a property would be used for server-side filtering by the 5GMSd AF when deciding whether to announce a particular distribution to a requesting client and would therefore not be exposed to the Media Session Handler in M5d Service Access Information.
b. Time-based restrictions on availability of the distribution. This property could be used for server-side filtering at the time of the request for M5d Service Access Information, or it could be exposed in M5d Service Access Information, enabling the Media Session Handler to know when the media streaming service is available.
Each property needs to specify whether it is intended to be used for server-side or client-side filtering.
As now, each distribution configuration may point to at most one server certificate resource and at most one content preparation template. An example content preparation template might be one that transmultiplexes ingested MPEG‑DASH content into HLS content and which generates an HLS master playlist as the media entry point in place of an MPEG‑DASH MPD.
As now, the canonical domain name and base URL of the distribution session is assigned by the 5GMSd AF when the Content Hosting Configuration is provisioned. A fully populated Content Hosting Configuration resources (including these assigned values) is returned to the 5GMSd Application Provider in the response to the createContentHostingConfiguration RESTful operation.
Example 2.1: M1 Content Hosting Configuration
	{
  "name": "Big Buck Bunny",
  "entryPointPath": "BigBuckBunny_4s_onDemand_2014_05_09.mpd",
  "ingestConfiguration": {
    "pull": true,
    "protocol": "urn:3gpp:5gms:content-protocol:http-pull-ingest",
    "baseURL": "https://ftp.itec.aau.at/datasets/DASHDataset2014/BigBuckBunny/4sec/"
  },
  "distributionConfigurations": [
    {
      "canonicalDomainName": "localhost",
      "baseURL": "http://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/1/",
      "entryPoint": {"contentType": "application/dash+xml", "relativePath": "BigBuckBunny_4s_onDemand_2014_05_09.mpd"}
    },
    {
      "canonicalDomainName": "localhost",
      "certificateId": "testcert1",
      "baseURL": "https://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/2/",
      "entryPoint": {"contentType": "application/dash+xml", "relativePath": "BigBuckBunny_4s_onDemand_2014_05_09.mpd"}
    },
    {
      "canonicalDomainName": "localhost",
      "certificateId": "testcert1",
      "contentPreparationTemplateId": "dash-to-hls",
      "baseURL": "https://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/3/",
      "entryPoint": {"contentType": "application/vnd.apple.mpegurl", "relativePath": "BigBuckBunny_4s_onDemand_2014_05_09_master.m3u8"}
    }
  ]
}


2.2. Proposed changes to the M5d Service Access Information API
The Service Access Information resource returned to the Media Session Handler at reference point M5d (or passed privately to the 5GMSd-Aware Application via reference point M8d) is extended to list multiple media player entries instead of just one.
After the 5GMSd AF has performed server-side filtering (e.g. applied access controls based on allow/deny lists of permitted UEs), the Service Access Information lists a media player entry for each remaining distribution configuration. The Media Session Handler receiving the Service Access Information is then responsible for selecting one of the available entry points by examining its properties. For example, a distribution with application/vnd.apple.mpegurl as its content type would be of interest to an HLS-based Media Player.
In concrete terms, it is proposed that:
1. The property ServiceAccessInformation.streamingAccess.mediaPlayerEntry is converted into an array called mediaPlayerEntries.
2. Each item in the mediaPlayerEntries array is an object, initially with two properties:
a. contentType is a MIME content type string indicating the type of the entry point. This is used by the Media Session Handler to choose between available distribution configurations. It does not need to be unique: there may be more than one media player entry in the array with the same content type.
b. location is a fully-qualified URL formed by concatenating the base URL of the distribution configuration with the relative path of the entry point declared at M1. The 5GMSd AF performs this resolution when generating the Service Access Information.
Example 2.2: M5d Service Access Information
	{
    "provisioningSessionId": "d54a1fcc-d411-4e32-807b-2c60dbaeaf5f",
    "provisioningSessionType": "DOWNLINK",
    "streamingAccess": {
        "mediaPlayerEntries": [
            {"contentType": "application/dash+xml", "location": "http://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/1/BigBuckBunny_4s_onDemand_‌2014_05_09.mpd"},
            {"contentType": "application/dash+xml", "location": "https://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/2/BigBuckBunny_4s_onDemand_‌2014_05_09.mpd"},
            {"contentType": "application/vnd.apple.mpegurl", "location": "https://localhost/m4d/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/3/BigBuckBunny_4s_onDemand_‌2014_05_09_master.m3u8"}
        ]
    }
}


3. Conclusion
The present document proposes modifications to the design of the Content Hosting Configuration and Service Access Information an instantiation of the generic UE data collection and reporting architecture within the 5G Media Streaming architecture. Aspects of how best to achieve this instantiation with respect to three existing reference points (M1, M5 and M3) are discussed in detail.
4. Proposal for agreement
It is proposed that SA4 agrees:
1. The basic design proposals outlined in section 3 of the present document.
2. That provisioning multiple media entry points for a given Provisioning Session is a feature to be added only to 5G Media Streaming in 3GPP Release 17 (and later) under Work Item codes TEI17 and 5GMS_Ph2.
a. This implies an acceptance that multiple distributions of the same ingest content must have the same media entry point in Rel-16.
3. That stage‑2 Change Requests be drafted against TS 26.501 [1] describing multiple media entry points associated with both provisioning information (reference point M1) and Service Access Information (at reference points M5 and M8) along the lines described in section 3 of the present document.
4. That stage‑3 Change Requests be drafted against TS 26.512 [1] describing multiple media entry points associated with both the Content Hosting Configuration resource and the Service Access Information resource along the lines described in section 3 of the present document.
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