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[bookmark: _Toc63784936]FIRST CHANGE
[bookmark: _Toc131150926][bookmark: _Toc130982518]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
(SNIP)
[103]	IETF RFC 2045: "Multipurpose Internet Mail Extensions Part One: Format of Internet Message Bodies".
[104]	IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".
NEXT CHANGE
[bookmark: _Toc131151145]5.13.5.1	Solution 1: 3GPP Service and HTTP URL handler
In order to address the cases in clause 5.13.4, it is proposed to:
[bookmark: _Hlk118753160]-	Register an Internet domaina unique host name in the 3GPP-managed domain 3gppservices.org for each 3GPP services as part of 3GPP specifications such that theyservice instances can be referenced under a controlled URL, e.g. http://servicesms.3gppservices.org and https://ms.3gppservices.org for 5G Media Streaming services.
-	Verify ownership of the domain through one of the Android website association methods.
-	CreateSpecify a website/redirection mechanism in case the application is not available on the devicea suitable 3GPP Service Handler is not already installed on the UE to handle the URL.
- 	The URL itself needs to be constructed in such a way that it can be resolved to the media service, for example by embedding the media entry point URL.
-	Specify an application/service that realises the UE-based 3GPP Service Handler which declares an intent filter so that the application acts as the default handler for the 3GPPP Services domain name registered above. The intent filter includes the following declarations:
-	The DEFAULT category to allow the application to respond to implicit intents. 
-	The BROWSABLE category in order for the intent filter to be invoked when clicking a link in a browser.
-	<data> tags including the android:scheme attribute for both HTTP and HTTPS.
-	A <data> tag including the android:host attribute with the registered 3GPP Services domain.
-	Verify ownership details see here.
An example intent filter is provided below:
	<intent-filter android:autoVerify="true">
    <action android:name="android.intent.action.VIEW" />
    <category android:name="android.intent.category.DEFAULT" />
    <category android:name="android.intent.category.BROWSABLE" />

    <data android:scheme="http" />
    <data android:scheme="https" />

    <data android:host="servicesms.3gppservices.org" />
</intent-filter>



Based on this setup, the following set of actions and calls happen:
1.	A 3GPP Service Handler background service is pre-installed on the UE by the vendor or installed once by the user. The manifest includes an intent filter that declares an interest in the 3GPP Services domain.
2. 	The Media Service Provider has a service with an entry point URL.
3.	The Media Service Provider negotiates all service parameters with the 5G System (provisioning).
4.	The Media Service Provider creates a bootstrapping URL (much like a landing page URL).
-	http://<services type identifier>.3gppservices.org/<service parameters>/<URL to application service>
Example service parameterstype identifiers could include:
-	5gms with a service parameter that identifies or resolves to a 5GMS Provisioning Session identifier to indicate the necessity to launch the 5GMS Media Session Handlerinitiate media session handling for 5G Media Streaming.
-	mbms with MBMS parameters for Receive-Only Mode operation to indicate the necessity to launch the MBMS Client in order to initiate reception of a MBMS User Service.
-	mbs with an MBS Service identifier to indicate the necessity to launch the MBS Client in order to initiate reception of a 5G Multicast–Broadcast User Service.
-	ims to indicate use of the IP Multimedia Subsystem.
-	etc.
Service parameters are formatted as path elements and/or query parameters and could include:
-	A service identifier that is preferably globally unique so that the same value can be used in different 5G Systems.
-	The service entry point URL of an application service to be launched by the UE-based 3GPP Service Handler.
5.	The Media Service Provider provides:
-	Only the 3GPP Service URL to a Portal Service Provider, search engine, etc., if the service requires 3GPP service launch. This may embed the the service entry point URL.
-	Both the service entry point URL and the 3GPP Service URL, if the 3GPP service is only an enhancement to launch the third-party service.
6.	The Portal Service Provider provides these URLs to the Portal Application running on the UE, e.g. as part of a script, for display in a web page etc..
When the service is selected by the user, the Portal Application requests theobtains or generates a 3GPP Service URL and submits a requests for it.:
7.	If thea 3GPP Service Handler for the requested service type identifier is already installed on the UE, the 3GPP Service Handler applicationit is invoked in the background by the mobile Operating System via its registered intent filter to handle the URL and:
-	Uses the service parameters to establish the 3GPP service in the background (if appropriate or available) and potentially connects to the network.
-	Extracts the media service entry point URL from the 3GPP Service URL  and uses it to the Media Service Application.
-	Establish iInter-pProcess cCommunication with other UE functions, as required.
-	The Media Session Handler (Media Player or Media Streamer) may be launched by the 3GPP sService hHandler, if separate from the Media Service Application.
8.	If thea 3GPP Service Handler applicatiomfor the requested service type identifier is not yet installed on the UE:
- 	A network service is called and runs the 3GPP Service URL resolution. In the simplest case, this resolution, included in the MNO's network, redirects to the media service or
- 	aAn HTTP 404 client error response is returned by the UE Operating System and the Portal Application either terminates the service or uses the alternate over-the-top entry point.
NEXT CHANGE
5.13.6	Specific cases: MBMS-ROM Service + CMAS-based launch of service
5.13.6.1	Specific case: MBMS-ROM Service + CMAS-based launch of service
(Snipped)
5.13.6.2	Specific case: Launch of 5G Media Streaming service by 5GMS-Aware Application
5.13.6.2.1	Introduction
With reference to candidate Solution 1 outlined in clause 5.13.5.1, clause 5.13.6.2.2 proposes a format for a 3GPP Service URL that can be used by a 5GMS-Aware Application (playing the dual role of Portal Application and Media Service Application) to launch a 5G Media Streaming Session using an external service identifier proposed in clause 5.13.6.2.3. The proposal is aligned with clause B.1 of TS 26.501 [15] which describes a DNS-based solution to MNO-specific Service Access Information acquisition.
In this proposal, the 5GMS Media Session Handler plays the role of 3GPP Service Handler. A procedure for handling the 5GMS Service URL in the Media Session Handler is proposed in clause 5.13.6.2.4.
5.13.6.2.2	5GMS Service URL format
The 3GPP Service URL format used to initiate 5G Media Streaming sessions takes the following form:
http[s]://ms.3gppservices.org/service-id/{external_service_id}?{query_parameters}
The parameters of the 5GMS Service URL are as follows:
Table 5.13.6.2.2‑1: 5GMS Service URL parameters
	Path element
	Cardinality
	Description

	external_service_id
	1
	An External Service Identifier that resolves to a Provisioning Session in the 5GMS System (see NOTE).

	Query parameter
	Cardinality
	Description

	af-host-address
	0..*
	The Fully Qualified Domain Name and optional port number of a 5GMS AF endpoint to be used by the Media Session Handler at reference point M5 with the format hostname[:port].
More than one occurrence of this parameter may be present in the Service URL to indicate alternative host endpoint addresses. Any of these may be used by the Media Session Handler at reference point M5.
Supplied by the invoking 5GMS-Aware Application when the 5GMS AF is deployed in an External DN. The endpoint address(es) may, for example, have been passed to the 5GMS-Aware Application via reference point M8.
If omitted, the Media Session Handler assumes the default 5GMS AF host endpoint address msaf.3gppservices.org:443 is to be used at reference point M5.

	media-entry-point
	0..1
	A Media Entry Point reference expressed as a fully qualified URL at reference point M4.
If supplied, used by the Media Session Handler to launch the Media Stream Handler (Media Player or Media Streamer) after successfully initiating media session handling.

	content-type
	0..*
	A MIME content type string conforming to section 5 of RFC 2045 [103] identifying a type of Media Entry Point that is acceptable to the Media Stream Handler (Media Player or Media Streamer).
More than one occurrence of this parameter may be present in the Service URL to indicate that more than one type of Media Entry Point is acceptable.
Used by the Media Session Handler to eliminate unacceptable Media Entry Points from those listed in the Service Access Information.
It is an error to supply this parameter if an explicit Media Entry Point is specified using media-entry-point.

	profile
	0..*
	A URI (encoded per section 2.1 of RFC 3986 [104]) identifying a media streaming profile that is acceptable to the Media Stream Handler (Media Player or Media Streamer).
More than one occurrence of this parameter may be present in the Service URL to indicate that more than one media streaming profile is acceptable.
Used by the Media Session Handler to eliminate unacceptable Media Entry Points from those listed in the Service Access Information.
It is an error to supply this parameter if an explicit Media Entry Point is specified using media-entry-point.

	NOTE:	Addition to table 7.2.3.1‑1 of TS 26.512 [16]. Several different External Application Identifiers may be associated with a Provisioning Session, but a given External Application Identifier is associated with at most one Provisioning Session in each 5G System, ensuring unique resolution.



The external_service_id path element and af-host query parameter correspond to the baseline Service Announcement for 5G Media Streaming envisaged in TS 26.501 [15]. Together, they enable a full set of Service Access Information to be retrieved by the Media Session Handler from the 5GMS AF using the M5 Service Access Information API.
The media-entry-point parameter is used to support the procedure where the Media Session Handler launches media playback in the Media Stream Handler (Media Player or Media Streamer) after successfully retrieving a full set of Service Access Information via reference point M5 (if needed) and after successfully initiating media session handling.
The remaining parameters are used for client-side filtering of Media Entry Point information provided in the Service Access Information and selection of one Media Entry Point by the Media Session Handler. (They are mutually exclusive with the media-entry-point parameter.) In this case, media playback by the Media Stream Handler (Media Player or Media Streamer) is launched by the Media Session Handler with its chosen Media Entry Point.
If the 5GMS-Aware Application wants to launch media streaming itself (rather than have the Media Session Handler launch media streaming on its behalf), the media-entry-point query parameter and all client-side filtering parameters are omitted from the Service URL. In this case, the Media Session Handler only initiates media session handling for the 5GMS Provisioning Session identified by the External Application Identifier.
The list of parameters could be extended to allow a 5GMS-Aware Application to pass a complete set of Service Access Information (previously acquired by it via reference point M8) to the Media Session Handler, thereby avoiding the need for it to invoke the M5 Service Access Information API on the 5GMS AF. However, since not all parameters available in M5 Service Access Information are provided back to the 5GMS Application Provider by the M1 Provisioning APIs, a fully comprehensive solution may not be possible.
Note the use of a new External Service Identifier rather than the Provisioning Session ID in the 5GMS Service URL. The Provisioning Session ID is different for every 5GMS System, and it is subject to change in a given 5GMS System if 5GMS services are reprovisioned. Both facets of the Provisioning Session ID are therefore inconvenient for a 5GMS-Aware Application that is intended to work on different 5GMS Systems. Using a stable, cross-system identifier to retrieve Service Access Information is significantly preferable.
5.13.6.2.3	External Service Identifier format
For an External Service Identifier to be useful and convenient in the context of 5G Media Streaming:
1.	It needs to be unique on a given 5GMS System so that it can be used for retrieval of Service Access Information at reference point M5.
-	Attempting to create more than one Provisioning Session at reference point M1 with the same External Service Identifier is an error.
2.	It needs to be the same across all 5G Systems so that a single 5GMS-Aware Application is portable between 5G Systems.
-	Implies a need for External Service Identifier values to be allocated by a party other than an MNO.
-	Values could be allocated by a centralised registry function (e.g., run by 3GPP).
-	For better scalability, values could be allocated in a distributed fashion by each Application Service Provider (5GMS Application Provider).
A globally unique identifier, such as a URI (e.g., a URN or tag URI), UUID, Fully-Qualified Domain Name or reverse FQDN (e.g. uk.co.bbc.iplayer.vod) would satisfy both of the above requirements.
It is proposed that TS 26.512 [2] specifies that the External Service Identifier is formatted as a reverse FQDN for the following reasons:
i)	A reverse FQDN is likely to be considerably shorter than a UUID.
ii)	Unlike a URI, a reverse FQDN does not typically require percent encoding to embed its value in the 3GPP Service URL.
iii)	Reverse FQDNs are typically used by application developers as part of class package names.
5.13.6.2.4	Procedures for 5GMS Service URL handling
The Media Session Handler plays the role of 3GPP Service Handler for 5GMS Service URLs by registering itself as the URL handler for the domain name ms.3gppservices.org (e.g., by declaring an intent filter in an Android application manifest). Hence, the Media Session Handler is launched when a 5GMS-Aware Application requests a 5GMS Service URL (e.g., by means of an Android intent filter).
Based on the information supplied in the 5GMS Service URL, the Media Session Handler forms the M5 request URL as follows:
http[s]://{apiRoot}/3gpp-m5/service-access-information/{external_service_id}
NOTE:	This implies a change to clause 11.2.2 in TS 26.512 [16] which currently specifies the use of the Provisioning Session ID to retrieve Service Access Information as the final path element of the request URL.
1.	If the Media Session Handler was invoked with one or more af-host-address query parameters, the Media Session Handler chooses one to substitute into {apiRoot} in the above request URL.
a.	This corresponds to collaboration scenarios where the 5GMS AF is deployed in the External DN.
b.	The party operating the 5GMS AF is responsible for ensuring that the hostname(s) resolve to the correct IP address(es) in the External DN.
c.	If the port number is omitted from any af-host-address, port 443 is assumed.
d.	If more than one af-host-address query parameter is supplied in the Service URL, the Media Session Handler may use an alternative host endpoint address at reference point M5 if the one it is using fails to respond after some implementation-specific number of retries.
2.	If the af-host-address query parameter is omitted, the default host name msaf.3gppservices.org and port number 443 is used instead.
a.	This corresponds to collaboration scenarios where the 5GMS AF is deployed in the Trusted DN.
b.	The 5G System operator is responsible for supporting resolution of this well-known host name to the correct IP address(es) in the Trusted DN, e.g., by managing appropriate DNS records.
c.	The 5G System operator is responsible for ensuring that a resilient service is available at this host endpoint address. If the hostname resolves to multiple IP addresses, the Media Session Handler may use a different one at reference point M5 if the one it is using fails to respond after some implementation-specific number of retires.
d.	It is recognised that correct resolution of the hostname may be hampered if the end user configures an alternative DNS resolution service. Unless the Media Session Handler can override this and use the 5G System DNS resolution service, this is considered a failure case for 5G Media Streaming session initiation that is reportable to the end user.
3.	If the Media Session Handler was invoked with the optional media-entry-point query parameter, the Media Session Handler issues a request for this URL (thereby chaining the Media Stream Handler), but only after it has successfully retrieved the Service Access Information from the 5GMS AF.
Depending on the success (or otherwise) of retrieving the Service Access Information (and optionally chaining the Media Stream Handler with the media entry point), the Media Session Handler returns an appropriate HTTP status code to the invoking 5GMS-Aware Application.
[bookmark: _Toc131146869]NEXT CHANGE
[bookmark: _Toc131151151]5.13.7	Conclusion
Until now, 3GPP specifications for 5G Media Streaming have avoided addressing the detailed question of how to bootstrap 3GPP-defined UE and network functions such as the Media Session Handler or the MBMS/MBS Client. This is deferred to implementation, device pre-configuration, and so on. However, the lack of specification covering this Key Issue is hindering adoption of 5GS-supported media services because today UE applications may have to be modified in order to support such services.
3GPP defines the ability to use DNS Resolution and non-HTTP URL handling. However, handling non-3GPP URLs in common devices is not broadly supported by commonly available high-level UE Operating Systems and HTTP-based URL handling is preferred. Of the candidate solutions studied in clause 5.13.5, Solution 1 (clause 5.13.5.1), namely creating an HTTP(S) URL that is 3GPP-owned, is preferred.
Based on this conclusion, it is proposed to:
· Extend the baseline 5G Media Streaming architecture to add a 3GPP Service and URL Handler in the UE and the network according to figure 5.13.3-1.
· Address provisioning, message exchange and call flows in order to support different use cases, namely the case for which the URL is resolved in the network, the URL is resolved in the UE, and the case for which the URL is resolved in a combination of network and UE as discussed in clause 5.13.3.
· Specify a concrete URL format for 3GPP services and reserve a URL prefix (e.g.with individual host names registered in the 3GPP-managed domain services.3gppservices.org) for 3GPP Services as part of 3GPP specifications, and ensure that this can be used in the context of 3GPP-based services, namely:
-	Verify ownership of the domain through one of the Android website association methods.
-	CreateSpecify a suitable website redirection mechanism in case the applicationa suitable 3GPP Service Handler is not availablealready installed on the device to handle the URL.
	The URL itself needs to be sufficiently unambiguous to resolve to the service entry point URL and may embed the service entry point URL as well.
· Specify 3GPP Service URL instantiations with parameters suitable for launching at least the Media Session Handler for 5G Media Streaming, MBMS Client (including Receive-Only Mode services) and MBS Client.
· Provide the ability for a 5GMS-Aware aApplication to create a Service URL in order to bootstrap 5G Media Streaming.
· Investigate and study the application of 3GPP services and URL handling beyond 5G Media Streaming.
[bookmark: _Toc131151180]NEXT CHANGE
6.13	3GPP Service Handler and URLs
Until now, 3GPP specifications for 5G Media Streaming have avoided addressing the detailed question of how to bootstrap 3GPP-defined UE and network functions such as the Media Session Handler or the MBMS/MBS Client. This is deferred to implementation, device pre-configuration, and so on. However, the lack of specification covering this Key Issue is hindering adoption of 5GS-supported media services because today UE applications may have to be modified in order to support such services.
3GPP defines the ability to use DNS Resolution and non-HTTP URL handling. However, handling non-3GPP URLs in common devices is not broadly supported by commonly available high-level UE Operating Systems and HTTP-based URL handling is preferred. Of the candidate solutions studied in clause 5.13.5, Solution 1 (clause 5.13.5.1), namely creating an HTTP(S) URL that is 3GPP-owned, is preferred.
Based on this conclusion, it is proposed to:
1.	Extend the baseline 5G Media Streaming architecture to add a 3GPP Service and URL Handler in the UE and the network according to figure 5.13.5-1.
2.	Address provisioning, message exchange and call flows in order to support different use cases, namely the case for which the URL is resolved in the network, the URL is resolved in the UE, and the case for which the URL is resolved in a combination of network and UE as discussed in clause 5.13.5.
3.	Specify a concrete URL format for 3GPP services and reserve a URL prefix (e.g.with individual host names assigned in the 3GPP-managed domain services.3gppservices.org) for 3GPP Services as part of 3GPP specifications, and ensure that this can be used in the context of 3GPP-based services, namely:
a)	Verify ownership of the domain through one of the Android website association methodsVoid.
b)	CreateSpecify a suitable website redirection mechanism in case the application is not availablea suitable 3GPP Service Handler is not already installed on the UEdevice.
4.	The URL itself needs to be sufficiently unambiguous to resolve to the service entry point URL and may embed the service entry point URL as well.
5.	Specify 3GPP Service URL instantiations with parameters suitable for launching at least the Media Session Handler for 5G Media Streaming, MBMS Client (including Receive-Only Mode services) and MBS Client.
6.	Provide the ability for a 5GMS-Aware application to create a Service URL in order to bootstrap 5G Media Streaming.
7.	Investigate and study the application of 3GPP services and URL handling beyond 5G Media Streaming.
END OF CHANGES
