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Introduction
At the recent MSTI ad-hoc call, there was a discussion to separate the discovery from the provisioning step in 5GMSu and make it an explicit step.
This contribution proposes an extension to the 5GMS architecture to allow discovery as a separate step.
General Concept
Similar to the FLUS architecture of TS26.238, we can add a Discovery Server which includes the list of 5GMS Application Functions and optionally their corresponding Application Server’s capabilities. 
5G Discovery Server
The application provider or the external application server may use the 5G discovery server (DS) to obtain the list of 5G application servers. Each entry in the 5G DS contains the following information:
1. URL of the corresponding 5G Application Function (AF)
2. Optionally, the capabilities of the corresponding 5G Application Server
The extended 5G media architecture is shown in Figures 1.
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Figure 5: Extended media architecture for unicast media uplink streaming
Call flow for the discovery of available 5G application servers
In this approach, we extend the TS26.501 APIs to enable the discovery of 5G application servers. Figure 6 demonstrates the call flow.
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[bookmark: clause4][bookmark: tsgNames]Figure 1: The discovery of 5G Application Servers and their capabilities
As shown in Figure 1, the following calls occur:
1. Application Provider requests the list of available AFs from 5G DS.
2. 5G DS provides the list of available AFs and optionally the capabilities of the corresponding 5G AS’s.
3. If the Application Provider requires more information, it may request the capabilities from a particular 5G AF.
4. The AF may optionally require the available resources from AS.
5. If requested, AS provides its current capabilities to AF.
6. AF provides its corresponding AS capabilities to Application Provider.
As shown in Figure 8, the capabilities discovery is performed through Media Session Handler (MSH) and 5G DS using M6 and M10 interfaces. The capability discovery of a specific application server is performed through MHS and AF using M6 and M5 interfaces.
Discovery Server information
Table 1 shows the information for each entry in the 5G Discovery Server (DS):
Table 1: Discovery server information
	Information element
	Status
	Description

	URL
	M
	AF’s URL 

	capabilities
	O
	Maximum capabilities of the Application Server (as is defined in TS 26.238)

	M: Mandatory, O: Optional


Discussions
Capabilities Discovery
The current FLUS design in terms of capability discover in our opinion is quite limited. Each capability is signaled by two attributes:
1. URN defining the capability
2. Optional URL of the capability description
We believe to discover the capabilities of an Application Server, available hardware and software features, as well as the current network characteristics, and availability and characteristics of the built-in functions need to be signaled. However, we proposed to include such discovery in two phases:
1. Release 16: Capability discovery in par with FLUS (URN and optional URL)
2. Release 17: more extensive capability discovery. This work could be the subject of FS_EMSA and follow-on WI. A separate contribution was submitted to this meeting to address the requirements for such discovery.

Discovery by Aware Application
In TS 26.538, the FLUS Source can discover the FLUS Sink by making a call to the FLUS discovery server. 
In 5GMS architecture, the overall process seems to be that the 5G Application Provider provides the template information to 5G Aware Application including the URL of a specific AF.
During the ad-hoc call, it was discussed whether the 5G Aware Application may need to discover the available AF. We see three possible options:
1. The current design: Application Provider provides the specific AF URL to Aware Application. Therefore, Aware Application has no capability of discovering more than on AF.
2. Discovery through Application Provider: Aware Application discovers the list of available AFs through Application Provider using M8. In this case, since M8 is not in the scope, no further API definition is needed. Only discovery by Application Provider needs to be added.
3. [bookmark: _GoBack]Direct discovery: Aware Application discovers the list of available AFs directly through Media Session Handler. In this case, the Media Session Handler needs to have a new interface to the 5G Discovery Server.
While we think it is worth to investigate option 3, we believe for R16, it would be adequate to only enable options 1 and 2.
Discovery for downlink streaming
The same extension proposed in section 3 can be applied for downlink streaming. The discovery process and calls are identical in the case of the simple extension. Therefore, if agreeable, this proposed extension can be also applied for downlink streaming
Conclusion
We proposed the discovery server procedure calls to be added to TS 26.512. The capability resource format and REST methods defined in TS 26.238 can be used for the discovery:
[bookmark: _Toc36231549][bookmark: _Toc36114003][bookmark: _Toc26357866]	- 5.3.2.1b	FLUS sink discovery
- 5.1.1.1	Capabilities Resource
- 7.2 		Discovery
[bookmark: _Toc36231550][bookmark: _Toc36114004][bookmark: _Toc26357867]- 7.3 		Capability retrieval
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