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[bookmark: _Toc61872321]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".
[2]	3GPP TS 26.501: " 5G Media Streaming (5GMS); General description and architecture".
[3]	3GPP TS 26.511: "5G Media Streaming (5GMS); Profiles, codecs and formats".
[4]	3GPP TS 26.512: "5G Media Streaming (5GMS); Protocols".
[5]	3GPP TR 26.939: "Guidelines on the Framework for Live Uplink Streaming (FLUS)". 
[6]	3GPP TS 26.238: "Uplink Streaming".
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4	Introduction to 5G Media Streaming
4.1	Introduction
4.2	Collaboration Scenarios
4.3	Architectures
4.4	Summary of Stage-3 enablers
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[bookmark: _Toc61872326]5	Key Topics
[bookmark: _Toc61872327]5.1	Introduction
[bookmark: _Toc61872330]5.5	Uplink media streaming
[bookmark: _Toc61872331]5.5.1	Description
Uplink media streaming functionality is currently under-specified in TS 26.512 [3]. This part of the study investigates the gaps and potential solutions for completing the uplink streaming procedures, and associated protocols and APIs.
The original focus of Rel-16 stage 2 and stage 3 specifications of 5G Media Streaming in 3GPP TS 26.501 [2] and TS 26.512 [3], respectively, is on the functional entities, control plane interface procedures and corresponding APIs pertaining to downlink media streaming services.
In TS 26.501, there is significant imbalance in the scope and details of the described procedures for downlink vs. uplink media streaming. Key issues include the following:
-	The procedures for downlink media streaming include session establishment, provisioning of various types of configuration information, metrics reporting, consumption reporting, dynamic policy and network assistance. In comparison, the described procedures for uplink media streaming are limited to session management, remote control, and network assistance. It is unclear for uplink streaming whether and how the configurations for content preparation, content protocols discovery, dynamic policy, metrics reporting, etc., should be defined and how the associated functions will operate.
-	For downlink streaming, it is described that access to Service Access Information to the 5GMSd Client may be either provided over M8d by the Application Provider, or fetched by the Client via M5u.  For uplink streaming, the solely described method for the 5GMSu Client to obtain Service Access Information is via application metadata delivery over M8u. The only exception to this rule is the alternative method for provisioning Service Access Information to the 5GMSu Client by the 5GMSu AF, associated with remote control sessions in reference to remote control use cases and operational mechanisms in the context of FLUS (Framework for Live Uplink Streaming) as described in TR 26.939 [5] and  TS 26.238 [6]. However, it should be noted that due to the limited description of the relationship between uplink streaming framework and use cases and the defined procedures and APIs in TS 26.512, it is unclear whether or how remote control sessions associated with uplink streaming delivery can make use of those interface procedures and APIs. 
Similarly, in TS 26.512, the originally-defined features, protocols and APIs for 5GMS services mainly pertain to downlink media streaming services. More recently, as part of the specification maintenance process, additional descriptive, clarification and corrective text towards supporting uplink streaming services has been incorporated. However, that activity is centred on identifying relevance of existing and downlink streaming centric interface functionality for uplink streaming. For instance, provisioning and subsequent execution of content protocol discovery, dynamic policy invocation, and metrics reporting are regarded as applicable to support for uplink media streaming services. Also, content preparation via M1-based configuration of Content Preparation Templates may be considered as a means for defining manipulations by a 5GMSu AS of media content uploaded from the 5GMSu Client. Such content manipulation may be associated with network-based media processing (NBMP) of uplink-delivered streaming media content (e.g., user-generated content of social media services, professionally-produced uplink streaming of sports events or concerts) as defined in FLUS [5] and further evaluated in the FS_FLUS_NBMP study item. However, further assessment of the potential linkage between content preparation and NBMP should be conducted. 
Up to now, in the development of the 5GMS architecture and associated protocols and APIs, very little attention has been given to defining control plane functionality that can offer unique/beneficial features to the end-user, network operator or Application Provider in the context of uplink media streaming service operation. Such value-added functionality could be enabled by leveraging the information available in the 5GMS network (e.g., subscription class, service characteristics, user/device mobility, network conditions) and which may be static or dynamic in nature.  This is also an area that should be further studied.
Editor’s Note: Document the above key topics in more detail, in particular how they relate to the 5GMS Architecture and protocols.
5.5.2	Collaboration Scenarios
A candidate collaboration scenario is the potential and direct linkage between uplink and downlink media streaming services. For example, a 3rd-party 5GMSu Application Provider whose subscribers use 5GMSu Clients to stream media content on the uplink to a mobile operator 5GMSu AF for egest to an 5GMSu AS belonging to the same or a different mobile operator. Subsequently, the 5GMSu AS acts as a 5GMSd AS to deliver its previously-received media content via downlink streaming to 5GMSd Clients for rendering. Such end-to-end service configuration/architecture logically represents the integration of the contribution and distribution components of OTT social media services such as Facebook Live or YouTube Live, via collaboration with or more MNOs which provide network infrastructure to support caching of uplink streamed media content and content hosting and distribution for subsequent downlink streaming delivery.
Editor’s Note: Study collaboration scenarios between the 5G System and Application Provider for each of the key topics.
5.5.3	Deployment Architectures
Editor’s Note: Based on the 5GMS Architecture, develop one or more deployment architectures that address the key topics and the collaboration models.
5.5.4	Mapping to 5G Media Streaming and High-Level Call Flows
Editor’s Note: Map the key topics to basic functions and develop high-level call flows.
5.5.5	Potential open issues
Editor’s Note: Identify the issues that need to be solved.
5.5.6	Candidate Solutions
Editor’s Note: Provide candidate solutions (including call flows) for each of the identified issues.


