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=====  CHANGE =====
[bookmark: _Toc68899465][bookmark: _Toc71214216][bookmark: _Toc71721890][bookmark: _Toc74858942][bookmark: _Toc210738209]2	References
…
[16]	Void
[17]	IETF RFC 7468: "Textual Encodings of PKIX, PKCS, and CMS Structures", April 2015.
[18]	ISO 3166‑1: "Codes for the representation of names of countries and their subdivisions — Part 1: Country codes".
…
[77]	ETSI TS 103 973 V1.1.3 (Stable Draft): "Coded Multisource Media Format (CMMF) for Content Distribution and Delivery".
=====  CHANGE =====
[bookmark: _Toc210738777]H.2.3	Protocols and formats for downlink media streaming using CMMF
[bookmark: _Toc210738778]H.2.3.1	HTTP-based CMMF delivery conformance profile
CMMF transport resources communicated within the 5GMS System shall conform to ETSI TS 103 973 [77].
A 5GMSd Client that supports CMMF, shall support a CMMF Receiver conforming to CMMF bitstream profile A (CMMF profile identifier org.etsi.cmmf.a) of ETSI TS 103 973 [77] for at least one of the CMMF code types as specified in clause 6.1.4.5 of ETSI TS 103 973 [77]. Additionally, the CMMF Receiver:
-	Should conform to CMMF bitstream profile A for CMMF code type 1 (Raptor) of ETSI TS 103 973 [77].
-	May conform to CMMF bitstream profile A for any of the other CMMF code types specified in clause 6.1.4.5 of ETSI TS 103 973 [77].


NOTE:	A normative reference to a HTTP-based CMMF delivery conformance profile providing a minimum set of requirements that must be supported and based on ETSI TS 103 973 [77] will be added when available.
[bookmark: _Toc210738779]H.2.3.2	Content Preparation Template for downlink media streaming using CMMF
When Content Preparation is provisioned to create CMMF transport resources within the 5GMS System, the CMMF Encoder Configuration document with MIME media type application/cmmf-encoder-configuration+json as specified in clause E.1 of ETSI TS 103 973 [77] should be used as the Content Preparation Template.This aspect is for future study.
NOTE:	A normative reference to a compliant CMMF Content Preparation Template and HTTP-based CMMF delivery conformance profile based on ETSI TS 103 973 [77] will be added when available.
[bookmark: _Toc210738780]H.2.3.3	CMMF Media Player Entry
[bookmark: _Toc210738781]H.2.3.3.1	General
A CMMF Media Player Entry shall be either a CMMF Extended File Delivery Table (EFDT) with MIME media type application/cmmf-efd+xml as specified in clause D.2.3 of ETSI TS 103 973 [77] and further elaborated in clause H.2.3.3.2 below or a CMMF Configuration Information document with MIME media type application/cmmf-configuration-information+json as specified in clause D.3.3.3 of ETSI TS 103 973 [77] and further elaborated in clause H.2.3.3.3 below.
NOTE:	A normative reference to a CMMF Media Entry Point specifically for HTTP media streaming protocols (e.g., MPEG-DASH, HLS, etc.) based on ETSI TS 103 973 [77] will be added when available.
The CMMF Media Player Entry shall comprise:
-	A media presentation or a pointer to a media presentation (e.g., URL to a MPD for DASH, URL to a video file, etc.) and
-	Any necessary CMMF configuration information required by the CMMF Media Access Client to download CMMF transport resources, decode them, and recover the associated media resource(s) (e.g., CMAF segments).
When Content Preparation is provisioned within the 5GMS System to encode media resources (e.g., CMAF segments) into CMMF transport resources, URLs of the CMMF transport resources provided in the CMMF Media Player Entry shall be formatted in such a way that they can be mapped back to the URLs of their corresponding media resources (e.g., CMAF segment) by the 5GMSd AS so that the media resource may be ingested at reference point M2d. As specified in clause H.2.2.1.3, the URL format of these CMMF transport resources is determined by the provisioned Content Hosting Configuration (see the definition of DistributionConfiguration.PathRewriteRules specified in table 8.8.3.1-1 of TS 26.510 [56]).
Example CMMF Media Player Entries referencing a single video file and a DASH MPD can be found in clause H.3.2.
[bookmark: _Toc210738782]H.2.3.3.2	CMMF Media Player Entry based on Extended FDT
In the case where the media presentation (e.g., MPD for DASH, HLS playlist, etc.) referenced by a CMMF Media Entry Point is a document containing pointers to media resources (e.g., URLs to CMAF segments), the reference (e.g., URL) to the media presentation description shall be listed within the EFDT as TOI=”"0"”.
The EFDT shall provide a mapping between each of the URLs contained within the media presentation description and the URLs of the CMMF transport resources containing encoded representations or variants of those media resources that are available from service locations exposed by the 5GMSd AS at reference point M4d. For the EFDT, these mappings are provided using TOI values greater than 0.
The EFDT may also include media resource and CMMF transport resource availability information, including availability information relating to media resources and CMMF transport resources that may be available after the EFDT is made available to the CMMF Media Access Client. The CMMF Media Access Client may use this information to download relevant CMMF transport resources at appropriate times. Details are left for implementation.
H.2.3.3.3	CMMF Media Player Entry based on CMMF Configuration Information document
URLs to media presentations (e.g., MPD for DASH, HLS playlist, etc.) or media resources (e.g., video file) intended for playback shall be referenced within the CMMF Configuration Information document using the application‌Resource‌Locators.‌locator property as specified in clause D.3.3.3.2 of ETSI TS 103 973 [77].
The CMMF Configuration Information document shall provide the necessary information within the application‌Resource‌Configurations.‌serviceLocations.‌requestPathMaps array as specified in clause D.3.3.3.2 of ETSI TS 103 973 [77] to map URLs contained within a media presentation description to the URLs of the CMMF transport resources containing encoded representations or variants of those media resources that are available from service locations exposed by the 5GMSd AS at reference point M4d.
=====  CHANGE =====
[bookmark: _Toc210738787]H.3.2.4	Single file CMMF Configuration Information document example
The following example shows a CMMF Configuration Information document used as a Media Player Entry in which a single MP4 file is delivered using CMMF from three service locations exposed by the 5GMSd AS at reference point M4d.
Listing H.3.2.4-1: Single MP4 CMMF Configuration Information document example
	{
  "version": 0,
  "applicationResourceLocators": [
    {
      "locator": "https://example.com/video.mp4",
      "contentType": "video/3gpp",
      "isManifest": false,
    },
  ],
  "applicationResourceConfigurations": [
    {
      "serviceLocations": [
        {
          "variantId": "cmmf-a",
          "baseUrl": "https://distribution-a.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "^",
              "mappedPath": "/cmmf-a",
            },
          ],
        },
        {
          "variantId": "cmmf-b",
          "baseUrl": "https://distribution-b.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "^",
              "mappedPath": "/cmmf-b",
            },
          ],
        },
        {
          "variantId": "cmmf-c",
          "baseUrl": "https://distribution-c.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "^",
              "mappedPath": "/cmmf-c",
            },
          ],
        },
      ],
      "cmmfCodingConfiguration": {
        "cmmfVersion": 0,
        "cmmfCodeType": 0,
        "cmmfProfile": "org.etsi.cmmf.a",
      },
    },
  ],
}



[bookmark: _Toc210738788]H.3.2.5	CMMF Configuration Information document referencing a DASH MPD
The following example shows a CMMF Configuration Information document used as a Media Player Entry in which the contents of the presentation described by the MPD shown in listing H.3.2.1-1 are delivered using CMMF. It is assumed that CMMF transport resources for the media resources referenced within the MPD are accessible from three service locations exposed by the 5GMSd AS at reference point M4d.
In this example, a CMMF Media Access Client uses the CMMF Configuration Information document shown in listing H.3.2.5-1 combined with the MPD shown in listing H.3.2.1-1 as the Media Player Entry. The URLs to media resources referenced within the MPD are mapped to CMMF transport resource URLs using information contained within the CMMF Configuration Information document.
Listing H.3.2.5-1: CMMF Configuration Information document example referencing MPD
	{
  "version": 0,
  "applicationResourceLocators": [
    {
      "locator": "https://example.com/manifest.mpd",
      "contentType": "application/dash+xml",
      "isManifest": true,
    },
  ],
  "applicationResourceConfigurations": [
    {
      "serviceLocations": [
        {
          "variantId": "cmmf-a",
          "baseUrl": "https://distribution-a.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "\/( ?=[^\/*$)",
              "mappedPath": "/cmmf-a/",
            },
          ],
        },
        {
          "variantId": "cmmf-b",
          "baseUrl": "https://distribution-b.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "\/( ?=[^\/*$)",
              "mappedPath": "/cmmf-b/",
            },
          ],
        },
        {
          "variantId": "cmmf-c",
          "baseUrl": "https://distribution-c.com-provider-service.ms.as.3gppservices.org",
          "requestPathMaps": [
            {
              "requestPathPattern": "\/( ?=[^\/*$)",
              "mappedPath": "/cmmf-c/",
            },
          ],
        },
      ],
      "cmmfCodingConfiguration": {
        "cmmfVersion": 0,
        "cmmfCodeType": 0,
        "cmmfProfile": "org.etsi.cmmf.a",
      },
    },
  ],
}



[bookmark: _Toc210738789]=====  CHANGE =====
[bookmark: _Toc210738794]H.3.3.2.3	Content Preparation Templates provisioning
The 5GMSd Application Provider provisions one CMMF encoder Content Preparation Template within the provisioning.session.a Provisioning Session using the operation specified in clause 5.2.5.2 of TS 26.510 [56] and the API defined in clause 8.5 of [56]. The following is assumed:
-	A sub-path URL added by the 5GMSd Client in the M4d request URL is used to determine which CMMF transport resource representation of the media resource is generated. For the purposes of this example, the Content Preparation Template generates representation "CMMF-A" if a M4d request URL containing the sub-path cmmf-a is received; it generates representation "CMMF-B" if the URL contains the sub-path cmmf-b is received; and it generates representation "CMMF-C" if the URL contains the sub-path cmmf-c is received.
-	Content Preparation is triggered upon the receipt of a pull-based request to the 5GMSd AS at a service location exposed at reference point M4d.
-	The path of the requested resource is available to the Content Preparation Template associated with the service location that received the request.
-	Media resources (e.g., video segments, audio segments, etc.) are ingested by the 5GMSd AS at reference point M2d and encoded into CMMF transport resources according to the Content Preparation Template. 
-	Upon completion of the CMMF encoding operation, the resulting CMMF transport resource is made available for caching by the 5GMSd AS and/or delivery to the requesting 5GMSd Client at the service location where the request was received.
Upon successful provisioning of the Content Preparation Template, the 5GMSd AF returns the Content Preparation Template ID cmmf.‌content.‌preparation.‌template to the Media Application Provider. An example CMMF Content Preparation Template is shown in clause H.3.4.
=====  CHANGE =====
[bookmark: _Toc210738796]H.3.3.2.5	Content Hosting provisioning and configuration
The 5GMSd Application Provider provisions the Content Hosting Configuration for each Provisioning Session using the operation specified in clause 5.2.8.2 of TS 26.510 [56] and the API defined in clause 8.8 of [56].
Configuring the Content Hosting Configuration in the 5GMSd AS is performed according to:
-	The example base URL of the 5GMSd Application Provider’s origin server is https://origin.media-application-provider.com.
The 5GMSd Application Provider provides the Media Player Entry URL to the 5GMSd-Aware Application via reference point M8d. Based on this, the 5GMSd Client can download the Media Player Entry from a service location exposed by the 5GMSd AS at reference point M4d. Example Media Player Entry documents are provided in clause H.3.2.2.
Table H.3.3.2.5-1 provides example values for the Content Hosting Configuration parameters.
…
=====  CHANGE =====
[bookmark: _Toc210738797]H.3.3.2.6	End-to-end URL mapping
Table H.3.3.2.6-1 provides an example of the end-to-end mapping for requests initiated by the Media Player for a subset of the URLs provided in the example MPD shown in listing H.3.2.1-1 where the CMMF Media Access Client uses the corresponding URL mapping provided in the EFDT shown in listing H.3.2.2.3-1 or in the CMMF Configuration Information document shown in listing H.3.2.5-1.
Table H.3.3.2.6-1: End-to-End URL mapping example
	MPD URL
	M4d Request URLs
	M2d Request URL

	rep1/seg-1.3gp
	https://distribution-a.com-provider-service.‌ms.as.3gppservices.org/rep1/cmmf-a/seg-1.3gp
	https://origin.media-application-provider.com/‌rep1/seg-1.3gp

	
	https://distribution-b.com-provider-service.‌ms.as.3gppservices.org/rep1/cmmf-b/seg-1.3gp
	

	
	https://distribution-c.com-provider-service.‌ms.as.3gppservices.org/rep1/cmmf-c/seg-1.3gp
	

	http://example.com/1/1.3gp
	https://distribution-a.com-provider-service.‌ms.as.3gppservices.org/1/cmmf-a/1.3gp
	https://origin.media-application-provider.com/‌1/1.3gp

	
	https://distribution-b.com-provider-service.‌ms.as.3gppservices.org/1/cmmf-b/1.3gp
	

	
	https://distribution-c.com-provider-service.‌ms.as.3gppservices.org/1/cmmf-c/1.3gp
	



[bookmark: _Toc210738798]H.3.3.3	Example of media delivery from multiple service locations using CMMF and 5GMSd AS service chaining at reference point M10d
[bookmark: _Toc210738799]H.3.3.3.1	Overview
This example shows how CMMF can be used in a deployment where 5GMSd AS service chaining at reference point M10d is provisioned. This example assumes the 5GMSd Application Provider provisions the system in the following manner:
1.	A 5GMSd AS is provisioned to serve as an origin shield intended to reduce requests for content at reference point M2d. Furthermore, the creation of CMMF transport resources from ingested content at reference point M2d using Content Preparation is performed within this 5GMSd AS.
2.	Two 5GMSd AS instances are provisioned to serve 5GMSd Clients from exposed service locations at reference point M4d. Both 5GMSd AS instances are configured to ingest CMMF transport resources (unique to their exposed service locations) from the 5GMSd AS serving as the origin shield at reference M10d.
23.	Media resources ingested at reference point M2d are encoded into CMMF transport resources using an appropriate CMMF Content Preparation Template as specified in clause H.2.3.12.
34.	A CMMF Media Player Entry as specified in clause H.2.3.3.
This implementation example is illustrated in figure H.3.3.3.1-1.
…
=====  CHANGE =====
[bookmark: _Toc210738801]H.3.3.3.3	Content Preparation Templates provisioning
The 5GMSd Application Provider provisions one CMMF encoder Content Preparation Template within the provisioning.session.a Provisioning Session using the operation specified in clause 5.2.5.2 of TS 26.510 [56] and the API defined in clause 8.5 of [56]. The following is assumed:
-	Content Preparation is triggered upon the receipt of a pull-based request at reference point M10d.
-	The path of the requested resource is available to the Content Preparation Template.
-	Media resources (e.g., video segments, audio segments, etc.) are ingested by the 5GMSd AS at reference point M2d and encoded into CMMF transport resources by the Content Preparation Template.
-	A sub-path URL added by the 5GMSd Client in the M4d request URL is used to determine which CMMF transport resource representation of the media resource is generated. For the purposes of this example, the Content Preparation Template generates representation "CMMF-B" if the URL contains the sub-path cmmf-b is received, and it generates representation "CMMF-C" if the URL contains the sub-path cmmf-c is received.
-	Upon completion of the CMMF encoding operation, the CMMF transport resource is made available for caching by the 5GMSd AS and/or delivery to the requesting entity.
Upon successful provisioning of the Content Preparation Template, the 5GMSd AF returns the Content Preparation Template ID cmmf.‌content.‌preparation.‌template to the Media Application Provider. An example CMMF Content Preparation Template is shown in clause H.3.4.
=====  CHANGE =====
[bookmark: _Toc210738803]H.3.3.3.5	Content Hosting provisioning and configuration
The 5GMSd Application Provider provisions the Content Hosting Configuration for each Provisioning Session using the operation specified in clause 5.2.8.2 of TS 26.510 [56] and the API defined in clause 8.8 of [56].
Configuring the Content Hosting Configuration in each 5GMSd AS is performed according to:
-	The example base URL of the Media Application Provider’s origin server is https://origin.media-application-provider.com.
-	The creation of the Content Hosting Configuration for Provisioning Session provisioning.session.a is completed prior to the creation of the Content Hosting Configuration for Provisioning Sessions provisioning.session.b and provisioning.session.c.
The 5GMSd Application Provider provides the Media Player Entry URL to the 5GMSd-Aware Application via reference point M8d. Based on this, the 5GMSd Client can download the Media Player Entry from a service location exposed by the 5GMSd AS at reference point M4d. Example Media Player Entry documents are provided in clause H.3.2.2.
Table H.3.3.3.5-1 provides example values for the Content Hosting Configuration API parameters for all three Provisioning Sessions.
…
=====  CHANGE =====
[bookmark: _Toc210738804]H.3.3.3.6	End-to-end URL mapping
Table H.3.3.3.6-1 provides an example of the end-to-end mapping for requests initiated by the Media Player for a subset of the URLs provided in the example MPD shown in listing H.3.2.1-1 where the CMMF Media Access Client uses the corresponding URL mapping provided in the EFDT shown in listing H.3.2.2.3-1 or in the CMMF Configuration Information document shown in listing H.3.2.5-1.
Table H.3.3.3.6-1: End-to-End URL mapping example
	MPD URL
	M4d Request URL
	M10d Request URL
	M2d Request URL

	rep1/seg-1.3gp
	https://distribution-a.com-provider-service-b.‌ms.as.3gppservices.org/
rep1/cmmf-b/seg-1.3gp
	https://distribution-a.com-provider-service-b.‌ms.as.3gppservices.org/
rep1/cmmf-b/seg-1.3gp
	https://‌origin.media-application-provider.com/‌rep1/seg-1.3gp

	
	https://distribution-a.‌com-provider-service-c.‌ms.as.3gppservices.org/‌rep1/cmmf-c/seg-1.3gp
	https://distribution-a.‌com-provider-service-c.‌ms.as.3gppservices.org/‌rep1/cmmf-c/seg-1.3gp
	

	http://example.com/1/1.3gp
	https://distribution-a.‌com-provider-service-b.‌ms.as.3gppservices.org/‌1/cmmf-b/1.3gp
	https://distribution-a.‌com-provider-service-b.‌ms.as.3gppservices.org/‌1/cmmf-b/1.3gp
	https://‌origin.media-application-provider.com/‌1/1.3gp

	
	https://distribution-a.‌com-provider-service-c.ms.as.3gppservices.org/‌1/cmmf-c/1.3gp
	https://distribution-a.‌com-provider-service-c.‌ms.as.3gppservices.org/‌1/cmmf-c/1.3gp
	


[bookmark: _CRAnnexGinformative]
=====  CHANGE ===== 
H.3.4	Example CMMF Content Preparation Template
This clause provides an example showing a CMMF Content Preparation Template as specified in clause H.2.3.2. The Content Preparation Template, which is a CMMF Encoder Configuration document, is shown in listing H.3.4-1. This CMMF Encoder Configuration provides information necessary for a CMMF Encoder provisioned within the 5GMS System to encode different CMMF transport resources (identified as variants cmmf-a, cmmf-b, and cmmf-c) that may be requested by a 5GMSd Client. It is assumed in the example that the CMMF Media Player Entry shown in listing H.3.2.5-1 is available at https://distribution-a.com-provider-service.‌ms.‌as.‌3gppservices.org/‌cmmf-configuration-information.json.
Listing H.3.4-1: CMMF Content Preparation Template example
	{
  "cmmfConfigurationInformationLocator": "https://distribution-a.com-provider-service.ms.as.‌3gppservices.org/cmmf-configuration-information.json",
  "bitstreamVersion": 0,
  "contentSourceType": "001b",
  "codeType": "0",
  "profile": "org.etsi.cmmf.a",
  "blockSizeToBlockNumSymbolsMaps" : [
    {
      "blockSizeMin": 0,
      "blockSizeMax": 128,
      "blockNumSymbols": 1
    },
    {
      "blockSizeMin": 129,
      "blockSizeMax": 1048576,
      "blockNumSymbols": 4
    },
    {
      "blockSizeMin": 1048577,
      "blockSizeMax": 2097152,
      "blockNumSymbols": 8
    },

    {
      "blockSizeMin": 2097153,
      "blockSizeMax": 4194304,
      "blockNumSymbols": 16
    }
  ],
  "xcdInformation": {
    "coefficientType": "vector",
    "signalSystematicSymbols": true,
    "coefficientInformation": {
      "coefficientVectorMaps": [
        {
          "variantId": "cmmf-a",
          "numSymbols": 4,
          "fieldSizeExp": 1,
          "coefficientVectors": ["1000b", "0001b", "0110b", "1111b"],
        },
        {
          "variantId": "cmmf-b",
          "numSymbols": 4,
          "fieldSizeExp": 1,
          "coefficientVectors": ["0100b", "1010b", "0011b", "1111b"],
        },

        {
          "variantId": "cmmf-c",
          "numSymbols": 4,
          "fieldSizeExp": 1,
          "coefficientVectors": ["0010b", "1100b", "1001b", "1111b"],
        },
        {
          "variantId": "cmmf-a",
          "numSymbols": 8,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        },
        {
          "variantId": "cmmf-b",
          "numSymbols": 8,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        },

        {
          "variantId": "cmmf-c",
          "numSymbols": 8,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        },
        {
          "variantId": "cmmf-a",
          "numSymbols": 16,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        },
        {
          "variantId": "cmmf-b",
          "numSymbols": 16,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        },

        {
          "variantId": "cmmf-c",
          "numSymbols": 16,
          "fieldSizeExp": 1,
          "coefficientVectors": […],
        }
      ]
    }
  }
}        




