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[bookmark: _Toc63784936]Proposal for simplifying the Content Hosting Configuration
Based on implementation of the 5GMS AS as part of the 5G-MAG Reference Tools initiative, the following simplification to the Content Hosting Configuration is proposed.
1. An M2 base URL is declared in the ingest configuration by the 5GMS Application Provider (pull ingest) or by the 5GMS AF (push ingest).
· All resources are fetched (pull ingest) or pushed (push ingest) at M2 relative to this base URL.
2. The 5GMS AF chooses an M4 base URL for each distribution configuration.
· All resources are fetched (downlink) or pushed (uplink streaming) at M4 relative to this base URL.
· A read-only Distribution‌Configuration.‌baseURL property is added so that the chosen value can be passed back to the 5GMS Application Provider for inclusion in any M8 Service Announcement.
3. There is now a very straightforward mapping between M4 request paths and M2 resource paths simply by substituting one base URL for the other.
· Any path rewrite rules are overlaid on this basic mapping when configuring the 5GMS AS.
4. The 5GMS Application Provider may optionally nominate a media entry point path suffix (e.g. a relative path to an MPD) in the top level of the Content Hosting Configuration.
· When prefixed with the M2 base URL, this forms a fully-resolved URL to the media entry point on the 5GMS Application Provider side (pull ingest) or on the 5GMS AF (push ingest).
· When prefixed with the M4 base URL, this forms a fully-resolved URL to the media entry point on the 5GMS AS accessible to the 5GMS Client.
· Used to populate the optional ServiceAccessInformation.‌streamingAccess.‌mediaPlayerEntry at M5.
· 5GMS AS may trigger start of (or reset the timeout counter for) content preparation associated with the Content Hosting Configuration when a request with this URL is received at M4.
5. When URL signing is provisioned for a distribution configuration, the (initially valid) URL signing token needs to be passed back to the 5GMS Application Provider via the M1 response for inclusion in any M8 Service Announcement so that the 5GMS-Aware Application can present a valid token at M4 when required to do so.
· (The 5GMS Application Provider already knows which M4 URLs require a signature because it provisioned urlSignature.urlPattern.)
· Clause 7.6.4.5 specifies that "some elements of the M4d request URL" are signed, but nothing in clause 7.6 specified exactly which ones are to be included in the calculation of the signature token.
· The description of urlSignature.urlPattern is extended so that this is also used to provision which part of the URL is to be signed.
Example Content Hosting Configuration
	{
  "name": "Big Buck Bunny",
  "entryPointPath": "BigBuckBunny/4sec/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/"
  },
  "distributionConfigurations": [
    {
      "canonicalDomainName": "m4d.mno.net",
      "domainNameAlias": "content.provider.com",
      "baseURL": "http://content.provider.com/d54a1fcc-d411-4e32-807b-2c60dbaeaf5f/",
      "pathRewriteRules": [],
      "urlSignature":
        {
          "urlPattern": "BigBuckBunny/4sec",
          "tokenName": "auth",
          "passphraseName": "passphrase",
          "passphrase": "sophia-antipolis",
          "tokenExpiryName": "expiry",
          "useIPAddress": true,
          "ipAddressName": "client-ip"
        }
    }
  ]
}	Comment by Richard Bradbury: New optional property.
ServiceAccessInformation.‌streamingAccess.‌mediaPlayerEntry populated only if provided here.	Comment by Richard Bradbury: New optional property.
	Pull-based ingest: Set by the 5GMS Application Provider.
	Push-based ingest: Set by the 5GMS AF.	Comment by Richard Bradbury: Optional property.
Omitted from M1 provisioning request.
Assigned by 5GMS AF in its response.	Comment by Richard Bradbury: Currently a mandatory property.
Proposal is to make it optional.	Comment by Richard Bradbury: New optional property.
Always chosen by the 5GMS AF, so omitted by the 5GMS Application Provider from its provisioning request.



[bookmark: _Toc68899753][bookmark: _Toc71214504][bookmark: _Toc71722178][bookmark: _Toc74859230][bookmark: _Toc109316831]FIRST CHANGE
[bookmark: _Toc68899483][bookmark: _Toc71214234][bookmark: _Toc71721908][bookmark: _Toc74858960][bookmark: _Toc114847943][bookmark: _Toc68899614][bookmark: _Toc71214365][bookmark: _Toc71722039][bookmark: _Toc74859091][bookmark: _Toc114848074][bookmark: _Toc68899748][bookmark: _Toc71214499][bookmark: _Toc71722173][bookmark: _Toc74859225][bookmark: _Toc114848208]4.3.3.2	Create Content Hosting Configuration
This procedure is used by the 5GMSd Application Provider to create a new Content Hosting Configuration. The 5GMSd Application Provider shall use the HTTP POST method for this purpose and the request message body shall include a ContentHostingConfiguration resource, as specified in clause 7.6.3.1.
-	If the Content Hosting Configuration uses the Push-based content ingest method, i.e. the pull attribute is set to True, then the IngestConfiguration.baseURL property shall be nominated by the 5GMSd Application Provider in the request message body.
-	If the Content Hosting Configuration uses the Push-based content ingest method, i.e. the pull attribute is set to False, then the path and entryPoint properties are read-only andIngestConfiguration.baseURL property shall be nominated by the 5GMSd AF and returned in the response message body. It shall not be set by the 5GMSd Application Provider in the request message body.
 In thisall cases, the canonicalDomainNameDistributionConfiguration.baseURL property is also read-only: it shall be omitted from the creation request and shall be assigned by the 5GMSd AF, allowing the value to be inspected by the 5GMSd Application Provider in the returned ContentHostingConfiguration resource representation, or by using the procedure specified in clause 4.3.3.3 below.	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/17
Improved explanation for clarity.
If the procedure is successful, the 5GMSd AF shall generate a resource identifier representing the new Content Hosting Configuration. In this case, the 5GMSd AF shall respond with a 201 (Created) HTTP response message and shall provide the URL to the newly created resource in the Location header field. The response message body may include a ContentHostingConfiguration resource (see clause 7.6.3.1) that represents the current state of the Content Hosting Configuration, including any fields set by the 5GMSd AF.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
NEXT CHANGE
7.6.3.1	ContentHostingConfiguration resource
The data model for the ContentHostingConfiguration resource is specified in table 7.6.3.1-1 below:
Table 7.6.3.1-1: Definition of ContentHostingConfiguration resource
	Property name
	Data Type
	Cardinality
	Description

	name
	String
	1..1
	A name for this Content Hosting Configuration.

	entryPointPath
	Url
	0..1
	An entry point for a single content item expressed as a relative path (i.e. without a scheme or any leading forward slash characters). The semantics of the entry point are dependent on the value of ingestConfiguration.protocol, as specified in clause 8.
If provided, the path shall be valid at reference point M2d when appended to the ingest base URL and at reference point M4d when appended to all distribution base URLs.

	ingestConfiguration
	Object
	1..1
	Describes the 5GMSd Application Provider's origin server from which media resources will be ingested via interface M2d.

		path	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/18
Aligning the cardinality with the OpenAPI YAML which does not require this property.
Also propose giving it a more self-describing name.	Comment by Richard Bradbury: Change not needed: new proposal is to remove this property altogether.
	String
	1..1
	The relative path which will be used to address the media resources at interface M2d.
This path is provided by the 5GMSd AF in the case of Push-based ingest.

		pull
	Boolean
	1..1
	Indicates whether to the 5GMSd AS shall use Pull or Push for ingesting the content.

		protocol
	Uri
	1..1
	A fully-qualified term identifier allocated in the name space urn:3gpp:5gms:content-protocol that identifies the content ingest protocol.
The set of supported protocols is defined in clause 8.

		entryPoint
	Url
	1..1
	An entry point to ingest the content. The semantics of the entry point are dependent on the selected ingest protocol.
In the case of Push ingest (pull flag is set to False), this parameter is returned by the 5GMSd AF to the 5GMSd Application Provider and indicates the entry point for pushing the content.
In case of Pull (pull flag is set to True), the entryPoint shall be provided to the 5GMSd AF to indicate the location from which content is to be pulled. In this case, the entryPoint shall be used as the base URL. A request received by the 5GMSd AS is mapped to a URL using the provided base URL to fetch the content from the origin server.

		baseURL
	Url
	0..1
	A base URL (i.e. one that includes a scheme, authority and, optionally, path segments) from which content is ingested at reference point M2d for this ingest configuration.
In the case of Pull-based content ingest (pull flag is set to True), the base URL shall be provided to the 5GMSd AF to indicate the location from which content is to be pulled for this Content Hosting Configuration. A request received at reference point M4d is mapped by the 5GMSd AS to a URL at reference point M2d whose base is the value of this property.
In the case of Push-based content ingest (pull flag is set to False), this property is populated by the 5GMSd AF and returned to the 5GMSd Application Provider to indicate the base URL to which content for this Content Hosting Configuration is to be published.

	distributionConfigurations
	Array(Object)
	1..1
	Specifies the distribution method and configuration for the ingested content.
More than one distribution may be configured for the ingested content, e.g. to offer different distribution configurations such as DASH and HLS.

		contentPreparationTemplateId
	ResourceId
	0..1
	Indicates that content preparation prior to distribution is requested by the 5GMSd Application Provider. It identifies the Content Preparation Template that shall be used as defined in clause 7.4

		canonicalDomainName
	String
	10..1	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/17
The canonical host name of the 5GMS AS is signalled back to the 5GMS Application Provider by the 5GMS AF, so it is not present in the M1 provisioning request and must therefore be optional.
	All resources of the current distribution shall be accessible through this default Fully-Qualified Domain Name assigned by the 5GMSd AF.

		supplementary‌Distribution‌Networks	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/28
Redefinition to achieve the desired effect.
	[bookmark: _MCCTEMPBM_CRPT71130290___7]Array(Map(<Distribution‌NetworkType, -> DistributionMode>)
	0..1
	Specifies that the content for this distribution configuration is to be distributed via one of more supplementary networks. Each member of the array is a duple mapsping a type of distribution network to a mode of distribution.
The same DistributionNetworkType value shall appear at most once in the array.

		domainNameAlias
	String
	10..1	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/16
5G-MAG believes that this should be changed to agree with the description alongside and the OpenAPI cardinality.
	The 5GMSd Application Provider may assign another FQDNFully-Qualified Domain Name through which media resources are additionally accessible at M4d.
This domain name is used by the 5GMSd AS to select an appropriate Server Certificate to present at M4d, and to set appropriate CORS HTTP response headers at M4d.
If this property is present, the 5GMSd Application Provider is responsible for providing in the DNS a CNAME record that resolves domainNameAlias to canonicalDomainName.

		baseURL
	Url
	0..1
	A base URL (i.e. one that includes a scheme, authority and, optionally, path segments) from which content is made available to 5GMS Clients at reference point M4d for this distribution configuration.
The value is chosen by the 5GMSd AF when the Content Hosting Configuration is provisioned. It is an error for the 5GMSd Application Provider to set this.

		pathRewriteRules
	Array(Object)
	0..1
	An ordered list of rules for rewriting the request URL paths of media resource requests handled by the 5GMSd AS.
If multiple rules match a particular resource's path, only the first matching rule, in order of appearance in this array, shall be applied.

			requestPathPattern
	String
	1..1
	A regular expression [5] against which the path part of each 5GMSd AS request URL, including the leading "/", and up to and including the final "/", shall be compared. (Any leaf path element following the final "/" shall be excluded from this comparison.)
In the case of Pull-based ingest, the M4d download request path is used in the comparison.
In the case of Push-based ingest, the M2d upload request path is used in the comparison.
In either case, if the request path matches this pattern, the path mapping specified in the corresponding mappedPath shall be applied.

			mappedPath
	String
	1..1
	A replacement for the portion of the 5GMSd AS request path that matches requestPathPattern.
In the case of Pull-based ingest, ingestConfiguration.entryPoint is concatenated with the mapped path and any leaf path element from the original M4d download request to form the M2d origin request URL.
In the case of Push-based ingest, canonicalDomainName (and, optionally, domainNameAlias) are concatenated with the mapped path and any leaf path element from the original M2d upload request to form the distribution URL(s) exposed over M4d.

		cachingConfigurations
	Array(Object)
	0..1
	Defines a configuration of the 5GMSd AS cache for a matching subset of media resources ingested in relation to this Content Hosting Configuration.

			urlPatternFilter
	String
	1..1
	A pattern that will be used to match media resource URLs to determine whether a given media resource is eligible for caching by the 5GMSd AS. The format of the pattern shall be a regular expression as specified in [5].

			cachingDirectives
	Object
	1..1
	If a urlPatternFilter applies to a resource, then the provided cachingDirectives shall be applied by the 5GMSd AS at M4d, potentially overwriting any origin caching directives ingested at M2d.

				statusCodeFilters
	Array(Integer)
	0..1
	The set of HTTP origin response status codes to which these cachingDirectives apply. The filter shall be provided as a regular expression as specified in [5].
If the list is empty, the cachingDirectives shall apply to all HTTP origin response status codes at M2d.

				noCache
	Boolean
	1..1
	If set to True, this indicates that the media resources matching the filters shall not be cached by the 5GMSd AS and shall be marked as not to be cached when served by the 5GMSd AS at M4d.

				maxAge
	Integer
	0..1
	The caching time-to-live period that shall be set on ingested media resources matching the filters. This determines the minimum period for which the 5GMSd AS shall cache matching media resources as well as the time-to-live period signalled by the 5GMSd AS at interface M4d when it serves such media resources.
The time-to-live for a given media resource shall be calculated relative to the time it was ingested.

		geoFencing
	Object
	0..N
	Limit access to the content to the indicated geographic areas.

			locatorType
	Uri
	1..1
	The type of the locators shall be indicated using a fully-qualified term identifier URI from the controlled vocabulary urn:3gpp:5gms:‌locator‑type, as specified in clause 7.6.4.6, or else from a vendor-specific vocabulary.

			locators
	Array(String)
	1..1
	Array of locators from which access to the resources is to be allowed. The format of the locator strings shall be determined by the value of locatorType, as specified in clause 7.6.4.6.

		urlSignature
	Object
	0..1
	Defines the URL signing scheme. Only correctly signed and valid URLs will be allowed to access the content resource at M4d.

			urlPattern
	String
	1..1
	A pattern that shall be used by the 5GMSd AS to match M4d media resource URLs. The 5GMSd AS shall not serve a matching media resource at M4d unless it includes a valid authentication token calculated over the portion of the M4d request URL that matches this pattern. The format of the pattern shall be a regular expression as specified in [5].	Comment by Richard Bradbury: CHECK!
Is this what was intended?

			tokenName
	String
	1..1
	The name of the M4d request query parameter that the Media Player should use to present the authentication token when required to do so.

			passphraseName
	String
	1..1
	The name of the query parameter that is used to refer to the passphrase when constructing the authentication token.
Note that the token is not included in the cleartext part of the M4d URL query component.

			passphrase
	String
	1..1
	The shared secret between the 5GMSd Application Provider and the 5GMSd AS for this distributionConfiguration.
The passphrase is used in the computation and verification of the M4d authentication token but is never sent in-the-clear over that interface.

			tokenExpiryName
	String
	1..1
	The name of the M4d request query parameter that the Media Player should use to present the token expiry field.

			useIPAddress
	Boolean
	1..1
	If set to True, the IP address of the UE is included in the computation of the authentication token for resources that match urlPattern and access to matching media resources shall be allowed by the 5GMSd AF only when the M4d request is made from a UE with this IP address.

			ipAddressName
	String
	0..1
	The name of the M4d request query parameter that is encoded as part of the authentication token if the useIPAddress flag is set to True.
Note that the IP address is not passed in the cleartext part of the M4d URL query component.

		certificateId
	ResourceId
	0..1
	When content is distributed using TLS [16], the X.509 [8] certificate for the origin domain is shared with the 5GMSd AF so that it can be presented by the 5GMSd AS in the TLS handshake at M4d. This attribute indicates the identifier of the certificate to use.



NEXT CHANGE
[bookmark: _Toc71722062][bookmark: _Toc74859114][bookmark: _Toc114848097][bookmark: _Toc68899639][bookmark: _Toc71214390][bookmark: _Toc71722064][bookmark: _Toc74859116][bookmark: _Toc114848099]8	Media Ingest and Publish (M2) protocols
[bookmark: _Toc68899638][bookmark: _Toc71214389][bookmark: _Toc71722063][bookmark: _Toc74859115][bookmark: _Toc114848098]8.1	General
The set of content protocols supported by the 5GMS AS is listed in table 8.1-1 below:
Table 8.1-1: Supported content protocols
	Description
	Term identifier
	Clause

	Content ingest protocols at interface M2d

	HTTP pull-based content ingest protocol
	urn:3gpp:5gms:content-protocol:http-pull-ingest
	8.2

	DASH-IF push-based content ingest protocol
	urn:3gpp:5gms:content-protocol:dash-if-ingest
	8.3

	Content egest protocols at interface M2u

	
	
	



8.2	HTTP pull-based content ingest protocol
If IngestConfiguration.protocol is set to urn:3gpp:5gms:content-protocol:http-pull-ingest in the Content Hosting Configuration, media resources shall be ingested by the 5GMSd AS using HTTP [9]. The IngestConfiguration.pull property shall be set to True, indicating that a Pull-based protocol is used. The IngestConfiguration.entryPointbaseURL property shall point at the 5GMSd Application Provider's origin server, as specified in table 7.6.3.1‑1, and may indicate the use of HTTPS [16]. The IngestConfiguration.entryPoint shall not contain a path part.	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/19
5G-MAG proposes to remove this restriction, subject to review by the original contributor.
When the 5GMSd AS receives a request for a media resource at interface M4d that cannot be satisfied from its content cache, the request shall be transformed into a corresponding HTTP GET request directed to the 5GMSd Application Provider's origin server via interface M2d as follows:, using the abovementioned entryPoint property concatenated with the mappedPath from the applicable path rewrite rule (if any) selected from DistributionConfiguration.PathRewriteRules and the leaf path element from the original M4d request URL to construct the M2d request URL.
[bookmark: _Toc68899640][bookmark: _Toc71214391][bookmark: _Toc71722065][bookmark: _Toc74859117][bookmark: _Toc114848100]1.	The prefix of the request URL indicated in the Distribution‌Configuration.‌baseURL of the applicable Content Hosting Configuration is replaced with that of the corresponding Ingest‌Configuration‌.baseURL.
NOTE:	It is the responsibility of the 5GMSd AF to assign unique M4d base URLs to each provisioned Content Hosting Configuration so as to ensure that this substitution is unambiguous.
2.	The path rewrite rules (if provisioned in DistributionConfiguration.PathRewriteRules) are applied in strict order to the remainder of the request URL (i.e., the path segments following Distribution‌Configuration.‌baseURL). The requestPathPattern of the first matching path rewrite rule is replaced with the corresponding mappedPath.
8.3	DASH-IF push-based content ingest protocol
If IngestConfiguration.protocol is set to urn:3gpp:5gms:content-protocol:dash-if-ingest in the Content Hosting Configuration, media resources shall be ingested by the 5GMSd AS as specified by the DASH‑IF Live Media Ingest specification [3]. The IngestConfiguration.pull property shall be set to False, indicating that a Push-based protocol is used. The IngestConfiguration.entryPointbaseURL property shall be set by the 5GMSd AF to the base URL that willis to be used by the 5GMSd Application Provider to upload the DASH segments and MPD(s) to the 5GMSd AS at interfacereference point M2d. This entry point URL shall not contain a path: the path for the URL shall instead be specified by the IngestConfiguration.path property.
NEXT CHANGE


	Comment by Richard Bradbury: Replace “Application Server” with “5GMSd Application Provider” at top right corner.
https://github.com/5G-MAG/Standards/issues/29
Figure 13.2.1-1: DASH Client Architecture

[bookmark: _Toc68899731][bookmark: _Toc71214482][bookmark: _Toc71722156][bookmark: _Toc74859208][bookmark: _Toc114848191]NEXT CHANGE
Annex B (informative):
Content Hosting Configuration examples
[bookmark: _Toc68899732][bookmark: _Toc71214483][bookmark: _Toc71722157][bookmark: _Toc74859209][bookmark: _Toc114848192]B.1	Pull-based content ingest example
[bookmark: _Toc68899733][bookmark: _Toc71214484][bookmark: _Toc71722158][bookmark: _Toc74859210][bookmark: _Toc114848193]B.1.1	Overview
1.	The 5GMSd Client on the UE requests a media resource via M4d.
2.	The 5GMSd AS determines that it does not have a cached copy of the requested media resource.
3.	The 5GMSd AS transforms the M4d request URL into a request to the 5GMSd Application Provider's origin server via M2d.
[bookmark: _Toc68899734][bookmark: _Toc71214485][bookmark: _Toc71722159][bookmark: _Toc74859211][bookmark: _Toc114848194]B.1.2	Desired URL mapping
In the example shown in table B.1.2‑1 below, media resources are exposed at M4d from a default canonical domain 5gmsd-as.mno.net determined by the 5GMSd System operator, and also from a custom domain name alias mno‑cdn.5gmsd-ap.com that has been configured by the 5GMSd Application Provider.
Table B.1.2‑1: Example URL mapping for pull-based ingest
	M4d request from 5GMSd Client
	Mapped M2d request to origin server
on 5GMSd AS cache miss

	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/video1/segment1000.mp4
	https://origin.5gmsd-ap.com/‌media/‌asset123456/video1/segment1000.mp4

	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/video1/segment1000.mp4
	

	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/video2/segment1000.mp4
	https://origin.5gmsd-ap.com/‌media/‌asset123456/video2/segment1000.mp4

	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/video2/segment1000.mp4
	

	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/audio1/segment1000.mp4
	https://origin.5gmsd-ap.com/‌media/‌asset123456/audio1/segment1000.mp4

	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/audio1/segment1000.mp4
	



[bookmark: _Toc68899735][bookmark: _Toc71214486][bookmark: _Toc71722160][bookmark: _Toc74859212][bookmark: _Toc114848195]B.1.3	Content Hosting Configuration
Table B.1.3‑1 below shows the relevant Content Hosting Configuration parameters needed to achieve the example mapping described in table B.1.2‑1 above.
Table B.1.3‑1: Content Hosting Configuration properties relevant to pull-based ingest
	Property
	Example value
	Set by

	IngestConfiguration

		protocol
	urn:3gpp:5gms:content-protocol:http-pull-ingest
	5GMSd Application Provider

		pull
	true
	

		entryPointbaseURL
	https://origin.5gmsd-ap.com/media
	

		path
	(Not used)
	(Not applicable)

	DistributionConfiguration

		canonicalDomainName
	5gmsd-as.mno.net
	5GMSd AF
(M1d response)

		domainNameAlias
	mno-cdn.5gmsd-ap.com
	5GMSd Application Provider

		baseURL
	https://mno-cdn.5gmsd-ap.com/m4d/‌provisioning-session9876/
	5GMSd AF
(M1d response)

		PathRewriteRules[0].‌requestPathPattern
	^/m4d/provisioning-session[^/]+/
	

		PathRewriteRules[0].‌mappedPath
	/media/
	

	NOTE:	The 5GMSd Application Provider needs prior knowledge of the path structure exposed at M4d in order to supply the requestPathPattern regular expression. In this example, the Provisioning Session identifier is included in the M4d distribution path as a discriminator (c.f. "Content Provider code" concept in a commercial CDN).



[bookmark: _Toc68899736][bookmark: _Toc71214487][bookmark: _Toc71722161][bookmark: _Toc74859213][bookmark: _Toc114848196]B.2	Push-based content ingest example
[bookmark: _Toc68899737][bookmark: _Toc71214488][bookmark: _Toc71722162][bookmark: _Toc74859214][bookmark: _Toc114848197]B.2.0	Overview
1.	The 5GMSd Application Provider uploads content to the 5GMSd AS via M2d.
2.	The 5GMSd AS rewrites the M2d upload URL to an M4d downlink URL that is exposed to the 5GMSd Client on the UE.
[bookmark: _Toc68899738][bookmark: _Toc71214489][bookmark: _Toc71722163][bookmark: _Toc74859215][bookmark: _Toc114848198]B.2.1	Desired URL mapping
In the example shown in table B.2.1‑1, media resources are pushed into the 5GMSd AS at M2d by the 5GMSd Application Provider and exposed to the 5GMSd Client at M4d using the canonical name of the 5GMSd AF 5gmsd-as.mno.net and an additional domain name alias mno-cdn.5gmsd-ap.com configured by the 5GMSd Application Provider.
Table B.2.1‑1: Example URL mapping for pull-based ingest
	M2d ingest URL pushed to 5GMSd AS
	M4d URL exposed to 5GMSd Client

	https://5gmsd-as.mno.net/m2d/provisioning-session9876/‌asset123456/video1/segment1000.mp4
	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/video1/segment1000.mp4

	
	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/video1/segment1000.mp4

	https://5gmsd-as.mno.net/m2d/provisioning-session9876/‌asset123456/video2/segment1000.mp4 
	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/video2/segment1000.mp4

	
	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/video2/segment1000.mp4

	https://5gmsd-as.mno.net/m2d/provisioning-session9876/‌asset123456/audio1/segment1000.mp4 
	https://5gmsd-as.mno.net/m4d/provisioning-session9876/‌asset123456/audio1/segment1000.mp4

	
	https://mno-cdn.5gmsd-ap.com/m4d/provisioning-session9876/‌asset123456/audio1/segment1000.mp4



[bookmark: _Toc68899739][bookmark: _Toc71214490][bookmark: _Toc71722164][bookmark: _Toc74859216][bookmark: _Toc114848199]B.2.2	Content Hosting Configuration
Table B.2.2‑1 below shows the relevant Content Hosting Configuration parameters needed to achieve the example mapping described in table B.2.1‑1 above.
Table B.2.2‑1: Content Hosting Configuration properties relevant to push-based ingest
	Property
	Example value
	Set by

	IngestConfiguration

		protocol
	urn:3gpp:5gms:content-protocol:dash-if-ingest
	5GMSd Application Provider
(first M1d request)
5GMSd AF
(first M1d response)

		pull
	false
	

		entryPointbaseURL
	https://5gmsd-as.mno.net/‌m2d/‌provisioning-session9876/
	

		path
	/m2d/provisioning-session9876/
	

	DistributionConfiguration

		canonicalDomainName
	5gmsd-as.mno.net
	5GMSd Application Provider
(M1d response)

		domainNameAlias
	mno-cdn.5gmsd-ap.com
	5GMSd Application Provider
(second M1d requestresponse)

		baseURL
	https://5gmsd-as.mno.net/‌m4d/‌provisioning-session9876/
	5GMSd Application Provider
(M1d response)

		PathRewriteRules[0].‌requestPathPattern
	^/m2d/provisioning-session9876/
	

		PathRewriteRules[0].‌mappedPath
	/m4d/provisioning-session9876/
	

	NOTE 1:	The 5GMSd Application Provider needs knowledge of the M2d ingest path in order to set requestPathPattern. This requires a two-phase transaction when provisioning the Content Hosting Configuration at M1d. In the first request to create a Content Hosting Configuration at M1d, the 5GMSd Application Provider specifies the protocol and pull properties. In response, the 5GMSd AF sets the entryPoint and path. Then, in a second request at M1d, the 5GMSd Application Provider modifies the Content Hosting Configuration to add the necessary path rewrite rule.
NOTE 2:	The 5GMSd Application Provider needs knowledge of the path structure exposed at M4d in order to supply the mappedPath. In this example, the Provisioning Session identifier is included in the M4d path as a discriminator (c.f. "Content Provider code" concept in a commercial CDN).



NEXT CHANGE
[bookmark: _Toc110602138]C.3.5	M1_ContentHostingProvisioning API
	[bookmark: _MCCTEMPBM_CRPT71130707___5]openapi: 3.0.0
info:
  title: M1_ContentHostingProvisioning
  version: 2.01.0	Comment by Richard Bradbury: Non-backwards-compatible syntax change.
  description: |
    5GMS AF M1 Content Hosting Provisioning API
    © 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ContentHostingProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Content Hosting Provisioning'
externalDocs:
  description: 'TS 26.512 V17.23.0; 5G Media Streaming (5GMS); Protocols'	Comment by Richard Bradbury: Target TS version.
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v2'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/content-hosting-configuration:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: createContentHostingConfiguration
      summary: 'Create (and optionally upload) the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '201':
          description: 'Content Hosting Configuration Created'
          headers:
            Location:
              description: 'URL of the newly created Content Hosting Configuration (same as request URL).'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    get:
      operationId: retrieveContentHostingConfiguration
      summary: 'Retrieve the Content Hosting Configuration of the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ContentHostingConfiguration'
        '404':
          description: 'Not Found'
    put:
      operationId: updateContentHostingConfiguration
      summary: 'Update the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '204':
          description: 'Updated Content Hosting Configuration'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchContentHostingConfiguration
      summary: 'Patch the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '200':
          description: 'Patched Content Hosting Configuration'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ContentHostingConfiguration'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyContentHostingConfiguration
      summary: 'Destroy the current Content Hosting Configuration of the specified Provisioning Session'
      responses:
        '204':
          description: 'Destroyed Content Hosting Configuration'
        '404':
          description: 'Not Found'
          
  /provisioning-sessions/{provisioningSessionId}/content-hosting-configuration/purge:
    parameters:
        - name: provisioningSessionId
          in: path
          required: true
          schema:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          description: A unique identifier of the Provisioning
    post:
      operationId: purgeContentHostingCache
      summary: 'Purge the content of the cache for the Content Hosting Configuration of the specified Provisioning Session'
      requestBody:
        description: 'The regular expression pattern for resources to purge from the cache'
        required: true
        content:
          application/x-www-form-urlencoded:
            schema:
              properties:
                pattern: 
                  description: 'Keyword'
                  type: string
                value:
                  description: 'The regular expression'
                  type: string
      responses:
        '200':
          description: 'Content Purged'
components:
  schemas:
    IngestConfiguration:
      type: object
      description: 'A configuration for content ingest.'
      properties:
        path:
          type: string
        pull:
          type: boolean
        protocol:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        entryPoint:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        baseURL:	Comment by Richard Bradbury: New property replaces entryPoint and path.
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    PathRewriteRule:
      type: object
      description: 'A rule to manipulate URL paths.'
      required:
        - requestPathPattern	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/27
Rectify naming inconsistency with table 7.6.3.1-1.
        - mappedPath
      properties:
        requestPathPattern:	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/27
Rectify naming inconsistency with table 7.6.3.1-1.
          type: string
        mappedPath:
          type: string
    CachingConfiguration:
      type: object
      description: 'A content caching configuration.'
      required:
        - urlPatternFilter
      properties:
        urlPatternFilter:
          type: string
        cachingDirectives:
          type: object
          required:
            - noCache
          properties:
            statusCodeFilters:
              type: array
              items:
                type: integer
            noCache:
              type: boolean
            maxAge:
              type: integer
              format: int32
    DistributionConfiguration:
      type: object
      description: 'A content distribution configuration.'
      required:
        - canonicalDomainName	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/17
The canonical host name of the 5GMS AS is signalled back to the 5GMS Application Provider by the 5GMS AF, so it is not present in the M1 provisioning request and must therefore be optional.
        - domainNameAlias	Comment by Richard Bradbury: https://github.com/5G-MAG/Standards/issues/16
Property set by the 5GMS AF, so can’t be mandatory.
      properties:
        contentPreparationTemplateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        canonicalDomainName:
          type: string
        domainNameAlias:
          type: string
        baseURL:	Comment by Richard Bradbury: Proposed new property set by the 5GMS AF.
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        pathRewriteRules:
          type: array
          items:
            $ref: '#/components/schemas/PathRewriteRule'
        cachingConfigurations:
          type: array
          items:
            $ref: '#/components/schemas/CachingConfiguration'
        geoFencing:
          type: object
          required:
            - locatorType
            - locators
          properties:
            locatorType:
              $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
            locators:
              type: array
              items: 
                type: string
                description: 'Format of individual locators depends on the locatorType.'
              minItems: 1
        urlSignature:
          type: object
          required:
            - urlPattern
            - tokenName
            - passphraseName
            - passphrase
            - tokenExpiryName
            - useIPAddress
          properties:
            urlPattern:
              type: string
            tokenName:
              type: string
            passphraseName:
              type: string
            passphrase:
              type: string
            tokenExpiryName:
              type: string
            useIPAddress:
              type: boolean
            ipAddressName:
              type: string
        certificateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        supplementaryDistributionNetworks:
          type: object
          properties:
            default:
              $ref: '#/components/schemas/DistributionNetworkType'
          required:
            - default
          additionalProperties:
            $ref: '#/components/schemas/DistributionMode'
          type: array	Comment by Richard Bradbury: Replacement definition to make this work as intended.
(New feature in Rel-17 not present in Rel-16.)
          items:
            type: object
            description: "A duple tying a type of supplementary distribution network to its distribution mode."
            required:
              - distributionNetworkType
              - distributionMode
            properties:
              distributionNetworkType:
                $ref: '#/components/schemas/DistributionNetworkType'
              distributionMode:
                $ref: '#/components/schemas/DistributionMode'
    # Schema for the resource itself
    ContentHostingConfiguration:
      type: object
      description: "A representation of a Content Hosting Configuration resource."
      required:
        - name
        - ingestConfiguration
        - distributionConfigurations
      properties:
        name:
          type: string
        entryPointPath:	Comment by Richard Bradbury: New optional property.
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        ingestConfiguration:
          $ref: '#/components/schemas/IngestConfiguration'
        distributionConfigurations:
          type: array
          items:
            $ref: '#/components/schemas/DistributionConfiguration'

    DistributionNetworkType:
      description: "Type of distribution network."
      anyOf:
        - type: string
          enum: [NETWORK_EMBMS]
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.

    DistributionMode:
      description: "Mode of content distribution."
      anyOf:
        - type: string
          enum: [MODE_EXCLUSIVE, MODE_HYBRID, MODE_DYNAMIC]
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.
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