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===== 1st CHANGE  =====
[bookmark: _Toc67898816]2	References
The following documents The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
<------------- snipped ------------>
[26]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
===== 2nd CHANGE  =====
[bookmark: _Toc67898844]5.5	Uplink media streaming
[bookmark: _Toc67898845]5.5.1	Description
Editor’s Note: Document the above key topics in more detail, in particular how they relate to the 5GMS Architecture and protocols.
[bookmark: _Toc67898846]5.5.1.1	Overview
Uplink media streaming functionality is currently under-specified in TS 26.501 [15] and TS 26.512 [416]. This part of the study investigates the gaps and potential solutions for completing the uplink streaming procedures, and associated protocols and APIs.
[bookmark: _Toc67898847]5.5.1.2	Gap analysis between of TS 26.501 and TS 26.512 (5G Media Streaming)
Editor’s Note: Consider reformulating the description in this clause more succinctly in the form of bullet points.
The original focus of Rel-16 stage 2 and stage 3 specifications of 5G Media Streaming in 3GPP TS 26.501 [15] and TS 26.512 [16], respectively, is on the functional entities, control plane interfaceoverall system architecture, description of high-level procedures and call flowscorresponding 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:
-1.	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.
-	Absent in clause 6 are procedural description and call flow for uplink media streaming as provided in clause 5.5 for downlink media streaming.
-2.	For downlink streaming, it is described that access to Service Access Information by the 5GMSd Client may be provided either over M8d by the Application Provider, or else 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 [13] and TS 26.238 [14]. However, it should be noted that due to the limited description of the relationship between the uplink streaming framework and use cases, 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.
-	Clause 4.3 is missing the description of Service Access Information parameters for a metrics configuration set pertaining to uplink media streaming, as compared to the presence of such information for downlink media streaming in clause 4.2.3. In particular, the “Metrics” parameter of the downlink streaming metrics configuration set is explicitly bound to the 3GPP “metrics” scheme and corresponds to one or more of the QoE metrics for either a progressive download or 3GP-DASH streaming service as defined in TS 26.247 [26]. On the other hand, given the lack of definition by SA4 of uplink streaming QoE metrics collection and reporting related functionality for existing application service specifications, there is no associated list of metrics on collection and reporting by the 5GMSu Client that can be referenced.
5.5.1.3	Gap analysis of TS 26.512
SimilarlySimilar to TS 26.501, 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, remaining shortcoming include:
1.	However, that activityThe latter information is centered 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 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 [13] 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.
2.	Although the Metrics Reporting Configuration resource as part of M1 provisioning procedures and described in clause 4.3.9 is intended to apply to either downlink or uplink media streaming, the corresponding data model of that resource (see clause 7.8.3) contains no explicitly-referenceable metrics for collection and reporting associated with uplink streaming services. This is due to the absence of a 3GPP-defined metrics scheme for uplink media streaming as it exists for downlink media streaming (e.g., the 3GPP scheme urn:‌3GPP:‌ns:‌PSS:‌DASH:‌QM10). 
-	It would be desirable in this study to identify a candidate set of QoE metrics associated with uplink media streaming services, and as specified by a 3GPP-defined metrics scheme, to be collected by the 5GMSu Client and reported to the 5GMSu AF.
-	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.
===== 3rd CHANGE  =====
5.5.4	Mapping to 5G Media Streaming and High-Level Call Flows
5.5.4.x	Uplink Media Streaming with Metrics Reporting Call Flow


Figure 5.5.4.X-1: Metrics collection and reporting in uplink media streaming
The message sequence steps are described below:
1:	The 5GMSu AF is provisioned with uplink metrics reporting configuration information in accordance with the metrics scheme defined by the 5GMSu Application Provider. This configuration information describes the desired metrics collection by the Media Streamer, the retrieval of those collected metrics from the Media Streamer by the Media Session Handler, the generation of metrics reports by the Media Session Handler, and the delivery of metrics reports from the Media Session Handler to the 5GMSu AF via M5u.
2:	The 5GMSu-Aware Application triggers the acquisition by the 5GMSu Client of Service Access information containing uplink metrics reporting configuration information associated with the metrics scheme. Metrics collection configuration is acquired by the Media Streamer and metrics reporting configuration is acquired by the Media Session Handler.
3:	Time passes until the 5GMSu Client initiates session establishment for media uploading.
4	The 5GMSu-Aware Application informs the Media Streamer of impending media uploading.
5:	The Media Streamer requests the establishment of an uplink streaming session with the Media Session Handler.
6:	The Media Session Handler request a specific QoS policy and charging treatment for the application data flow of an impending uplink media streaming session by invoking, via M5u, the Dynamic Policies API exposed by the 5GMSu AF.
7:	The 5GMSu AF triggers a dynamic PCC rule update via its interaction with the PCF (over N5) or NEF (over N33).
8:	As outcome of the previous step, dynamic policy treatment will be allocated to the appropriate application data flow of the ensuing uplink streaming session, resulting in the establishment of the uplink media streaming pipeline between the Media Streamer and the 5GMSu AS, with corresponding notification provided to the 5GMSu AF.
9:	The 5GMSu AF notifies the Media Session Handler that the requested dynamic policy treatment will be applied to the impending uplink media streaming session.
10:	The Media Session Handler informs the Media Streamer of the successful set-up of the uplink streaming session.
11:	The Media Session Handler queries the Media Streamer about its capability to perform metrics collection (measurement and logging function) in accordance with the metrics scheme indicated in the uplink metrics reporting configuration.
12:	The Media Streamer acknowledges its support for the collection of the required metrics for the associated metrics scheme.
13: (Optional) If the request in step 11 cannot be supported by the Media Player, an error message is sent by the Media Session Handler to a logical Fault Manager sub-function of the 5GMSu AF, indicating that metrics reporting for the indicated metrics scheme cannot be supported for this uplink media streaming service
During the course of media uploading, steps 14-20 below may be repeated, depending on the duration of the uplink streaming and the frequency of metrics reporting as set by the metrics configuration of the scheme.
14:	The Media Streamer delivers media content to the 5GMSu AS at M4u.
15:	The uploaded media content is egested to the 5GMSu Application Provider via M2u.
16:	The Media Streamer notifies the Media Session Handler that media uploading has begun, causing the Media Session Handler to initialize and begin countdown of the metrics reporting interval timer.
17:	Upon expiration of the timer, the Media Session Handler retrieves the logged metrics measurements from the Media Streamer.
18:	In accordance with its metrics reporting configuration as provisioned in step 2, a metrics report is sent from the Media Session Handler to the 5GMSu AF via M5u.
19:	In accordance with its metrics reporting configuration as provisioned in step 1, the 5GMSu AF performs post-processing in accordance with the metrics scheme (e.g., filtering, aggregation, reformatting) of the received metrics report.
20:	The 5GMSu AF sends a processed metrics report in accordance with the metrics scheme to the 5GMSdu Application Provider via M2u.
Upon the termination of media upload (as notified by the 5GMSu-Aware Application to the Media Streamer) a final round of metrics collection and reporting is performed:
21:	The 5GMSu-Aware Application informs the Media Streamer of the end of media uploading.
22:	The Media Session Handler obtains the final metrics measurement from the Media Streamer. (This procedure might occur prior to the nominal expiration of the metrics reporting interval timer.)
23:	A final metrics report is sent by the Media Session Handler to the 5GMSu AF via M5u. (This procedure might occur prior to the expiration of the nominal metrics reporting interval.)
24:	Same as step 19.
24:	Same as step 20.
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