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Abstract
TR 26.804 [3] studies the problem of initiating media session handling in the 5GMS Client that forms part of the 5G Media Streaming architecture defined in TS 26.501 [1] and recommends the use of a standardised 3GPP Service URL to launch the Media Session Handler via a URL intent mechanism available in mobile Operating Systems. A proposal for stage-2 specification of a 5GMS Service URL can be found in [4].
This paper proposes a design for a 3GPP Service URL suitable for use in initiating a 5G Media Streaming session and proposes how it can subsequently be used by the Media Session Handler to retrieve Service Access Information.
The technical proposals are aligned with clause B.1 of TS 26.501 [1] which describes a DNS-based solution to MNO-specific Service Access Information acquisition.
The technical proposals address a number of issues raised by 5G-MAG Reference Tools developers as part of their reference implementation of 5G Media Streaming, including:
· 5G-MAG/Standards#33: Use of aspId and externalApplicationId in M1_ProvisioningSession_‌createProvisioningSession.
· 5G-MAG/Standards#42: Specify client-facing 5GMS AF host name to be used by Media Session Handler at M5.
1. Technical proposals
1.1. 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 Service URL are as follows:
	Path element
	Cardinality
	Description

	external_service_id
	1
	An External Service Identifier that uniquely keys a 5GMS Provisioning Session (addition to table 7.2.3.1‑1 of TS 26.512 [2]).

	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, be 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.
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 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 2986) 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.


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 [1]. 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.
1.2. 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)…
· …or (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.
1.3. 3GPP Service URL Handler for 5GMS Service URL
The Media Session Handler registers 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}
(This is a change to clause 11.2.2 in TS 26.512 [2] 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 substituted into {apiRoot} in the above request URL.
· This corresponds to collaboration scenarios where the 5GMS AF is deployed in the External DN.
· 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.
· If the port number is omitted from any af-host-address, port 443 is assumed.
· 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.
· This corresponds to collaboration scenarios where the 5GMS AF is deployed in the Trusted DN.
· 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.
· 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.
· 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 invoker of the 5GMS Service URL.
2. Proposal for agreement
It is proposed that SA4 agrees:
1. The proposed 5GMS Service URL format in section 1.1 for standardisation in TS 26.512 [2] Rel‑18.
2. The proposal in section 1.2 to specify an External Service Identifier and its format in TS 26.512 [2] Rel‑18 to be a reverse FQDN.
3. The proposal in section 1.3 to revise the M5 Service Access Information API in TS 26.512 [2] to accept an External Service Identifier as its parameter in place of the Provisioning Session ID.
and:
4. To document the above agreements in TR 26.804 [3].
5. To update the stage‑3 draft WID for 5GMS [5] to include the additional scope relating to the External Service Identifier alongside the 5GMS Service URL.
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