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1	Introduction
During the development of several specifications in SA4 in the 5G context, a significant amount of discussion was spent on architectures. 
In a recent exchange on how to address stage-3 work for 5G Real-time communication, it was identified that there are some open issue that need to be dealt with. Clause 2 summarizes selected SA4 specs. Clause 3 provides some harmonization and clause 4 a proposed way forward.
2	Selected SA4 Specifications and Work
2.1	5G Media Streaming
In Rel-16, the 5G Media Streaming architecture was developed taking into account the 5G System principles. The 5G system architecture as defined in 3GPP TS 23.501 and shown in Figure 1 defines the core of a 5G network and describes the different network functions that build the 5G core.


[bookmark: _Ref72349150]Figure 1 5G system architecture (see 3GPP TS 23.501)
The following design principles have guided the design of this architecture:
-	Separation of user plane from control plane functionality.
-	A service-based architecture, where network functions offer services to other network functions and consumers.
-	Support for stateless network functions, optimized for speed and large load.
-	Scalability through virtualization and distribution, allowing for multiple instances of each network function to be created.
[bookmark: OLE_LINK3]The 5G System (5GS) introduces the concept of network slicing, allowing the creation of dedicated and isolated networking infrastructures that are suited for the service needs. A network slice is a logical network infrastructure identified by a Single-Network Slice Selection Assistance Information (S-NSSAI), which comprises a slice/service type (SST) and a slice differentiator (SD). 5GS defines a set of standardized SSTs, one for each service vertical. Media distribution and streaming services may use the enhanced Mobile Broadband (eMBB) slice type. The ultra-reliable low-latency communications (URLLC) slice type is also suitable for media services that rely on low-latency communications. 
For each specific network slice type, multiple network slice instances may be offered in an operator's 5G network. A network slice instance is selected for a Packet Data Unit (PDU) session by the network from the list of requested and allowed NSSAI(s) and conveyed to the User Equipment (UE) in the PDU session establishment accept message.
The 5G core network applies Quality-of-Service (QoS) rules on QoS Flows. As part of a PDU session, a QoS Flow is identified by a unique QoS Flow ID (QFI) in the 5G System. All User Plane traffic within a PDU session with the same QFI will receive the same QoS treatment, i.e. traffic forwarding, scheduling, and admission control. All QoS Flows are controlled by the Session Management Function (SMF). A QoS Flow can be pre-configured, established during the PDU session establishment procedure, or by the PDU session modification procedure. 
For handling of uplink traffic, the UE follows QoS rules to classify and mark the packets. The QoS rules may be explicitly provided to the UE as part of the PDU session establishment or modification procedures or they may be deduced through reflective QoS. 
The SMF assigns a QFI to a QoS Flow and derives its QoS profile and the QoS rules from the policies provided by the Policy Control Function (PCF). The User Plane Function (UPF) then ensures the user plane traffic on the downlink is mapped correctly and the UE performs similar functionality for the uplink traffic. To identify the traffic, the UPF uses the QoS Flow associated IP Packet Filter Set to match to the correct QoS profile. The Packet Filter Set may include the following parameters:
-	Source/destination IP address or IPv6 prefix
-	Source / destination port number
-	Protocol ID of the protocol above IP/Next header type
-	Type of Service (TOS) (IPv4)/Traffic class (IPv6) and Mask
-	Flow Label (IPv6)
-	Packet Filter direction
-	The 5G QoS model supports both Guaranteed Bit Rate (GBR) and non-GBR flows. 
For 5G Media Streaming, extensions to the 5G System architecture were developed to address a prominent traffic delivery, namely streaming. Streaming is defined as the delivery of time-continuous media as the predominant media. Streaming points to the fact that the media is predominantly sent only in a single direction and consumed as it is received. Additionally, the media content may be streamed as it is produced, referred to as live streaming. If content is streamed that is already produced, it is referred to as on-demand streaming.
The overall 5G Media Streaming Architecture is shown in Figure 2 below.


NOTE:	The functions indicated by the yellow filled boxes are in scope of stage 3 specifications for 5GMS. The functions indicated by the grey boxes are defined in 5G System specifications. The functions indicated by the blue boxes are neither in scope of 5G Media Streaming nor 5G System specifications.

[bookmark: _Ref135033131][bookmark: _Ref135033100]Figure 2 5G Media Streaming within the 5G System (see 3GPP TS 26.501)
An 5GMS Application Provider uses 5GMS for streaming services. It provides a 5GMS Aware-Application on the UE to make use of 5GMS Client and network functions using interfaces and APIs defined in 5GMS.
The architecture in Figure 2 represents the specified 5GMS functions within the 5G System (5GS) as defined in TS 23.501. Three main functions are defined:
-	5GMS AF: An Application Function similar to that defined in TS 23.501, clause 6.2.10, dedicated to 5G Media Streaming.
-	5GMS AS: An Application Server dedicated to 5G Media Streaming.
-	5GMS Client: A UE internal function dedicated to 5G Media Streaming. The 5GMS Client is a logical function and its subfunctions may be distributed within the UE according to implementation choice.
5GMS AF and 5GMS AS are Data Network (DN) functions and communicate with the UE via N6 as defined in TS 23.501. Functions in trusted DNs, e.g. a 5GMS AF in the Trusted DN, are trusted by the operator's network as illustrated in Figure 4.2.3-5 of TS 23.501. Therefore, such AFs may directly communicate with the relevant 5G Core functions. Functions in external DNs, e.g. a 5GMS AF in the External DN, may only communicate with 5G Core functions via the NEF using N33.
The 5G Media Services Architecture maps the overall high-level architecture shown in Figure 4.1-1 above to the general architecture shown in Figure 3 below.


[bookmark: _Ref135034775]Figure 3 5G Media Streaming General Architecture (see 3GPP TS 26.501)
TS 26.501 specifies stage 2 aspects of the media streaming functional entities shown in the general architecture. TS 26.512 specifies the protocols for 5G Media Streaming.
This architecture specification addresses two main scenarios as concerns each individual media streaming operation:
-	Downlink streaming: The network is the origin of the media and the UE acts as the consumption device.
-	Uplink streaming: The UE is the origin of the media and the network acts as the consumption entity.
The basic procedures for 5G Media Streaming are shown in Figure 4. The framework is aligned with modern over-the-top media distribution practices. The specifications support MNOs and third-party media services to easily access 5G System and 5G Media Streaming features.
[image: ]
[bookmark: _Ref72235851]Figure 4: 5G Media Streaming: Basic call flows (see 3GPP TS 26.501)
Recently, we are about to introduce a Table that summarizes the features as follows:
	Feature
	Functional description clause
	Procedure definition clause(s)

	
	
	Downlink media streaming
	Uplink media streaming

	Service Access
	tbd
	tbd
	tbd

	Content hosting
	4.0.2
	5.4
	Not applicable

	Content publishing
	4.0.3
	Not applicable
	6.2.3

	Content preparation
	4.0.4
	For future study
	For future study

	Network assistance
	4.0.5
	5.9
	6.5, 6.7

	Dynamic policies
	4.0.6
	5.8
	For future study

	Remote control
	4.0.7
	Not applicable
	6.6

	Consumption reporting
	4.0.8
	5.6
	For future study

	QoE metrics reporting
	4.0.9
	5.5
	For future study

	Service URL Handling
	tbd
	tbd
	tbd

	Edge Computing
	tbd
	tbd
	tbd

	eMBMS delivery
	Tbd
	Tbd
	Not applicable

	Data Collection
	tbd
	tbd
	tbd

	MBS delivery
	Tbd
	Tbd
	Not applicable

	EVEX
	Tbd
	Tbd
	tbd



From the table it is observed that 5G Media Streaming Features are applicable possibly across different media service types.
2.2	Media Service Enablers
In TR 26.857, a specification frame for media services is introduced using the term “Media Service Enabler”. The basic concept of the Media Service Enabler is to support third-party delivery of media over the 5G System. Figure 5 provides the Application Provider with a set of 3GPP-specified functions, possibly both on UE and network side, in order to simplify operations. These functions are bundled as a Media Service Enabler (MSE) and offered to the Application Provider as follows:
-	The service may be provisioned on the network side using an MSE Application Function. The provisioning reference point is summarized as MSE-1.
-	User plane data may be exchanged with the Application Provider using an Ingest/Egest interface, MSE-2. Generally, this is a generic IP-based interface that directly uses N6 and the UPF. However, the MSE may offer specific Application Server functions at MSE-2.
-	On the UE side, the functions of an MSE Client are accessed through a well-defined client API, MSE-6, that is aligned with other device APIs. The MSE Client may make use of other device functions that are expected to be accessible via existing device APIs.
-	The MSE Client may be decomposed into Core Functions defined in the relevant Media Service Enabler specification, and External Device Reference Functions that are accessed through well-defined APIs MSE-7.
-	The MSE Client connects to the 5G network and may make use of Application Functions associated with this Media Service Enabler. Those functions are exposed through MSE-5.
-	User data is exchanged with the MSE Application Server (if any) through MSE-4, which may define specific requirements on the usage of protocols, codecs, formats etc.


[bookmark: _Ref135037769]Figure 5: Media Service Enablers in 5G Systems (see 3GPP TR 26.857)
The following functions are defined:
-	Application: A UE-resident function that uses the Media Service Enabler to create a service or a user experience 
-	MSE Client: A UE-internal function dedicated to a specific Media Service Enabler. The MSE Client is a logical function and its subfunctions may be distributed within the UE according to implementation choice. For example, it may define new core functions as well as referencing existing functions that are required to complete the expected functions.
-	MSE Application Function: An Application Function similar to that defined in clause 6.2.10 of TS 23.501 [2], dedicated to a specific Media Service Enabler.
-	MSE Application Server: An Application Server dedicated to a specific Media Service Enabler.
The following reference points, interfaces and APIs are defined:
-	MSE-1 (MSE Provisioning API): External API, exposed by the MSE AF, which enables the Application Provider to provision the usage of the MSE.
-	MSE-2: (MSE Ingest/Egest API): Optional external API exposed to the Application Provider by the MSE AS and used when the MSE AS in the trusted DN is selected to process content for the MSE.
NOTE:	MSE-3 may be used for communication between MSE AS and MSE AF, but is not considered relevant.
-	MSE-4: (MSE User Plane interface): Interface used by an MSE Client to exchange user data with an MSE AS.
-	MSE-5: (MSE Control API): APIs exposed by an MSE AF to the MSE Client to configure and control MSE functions.
-	MSE-6: (MSE Client APIs): APIs exposed by the MSE to the Application for client-internal communication to make use of MSE functions
-	MSE-7: (External Device API): APIs exposed by the UE device to the MSE to make use of resident client functions such as rendering, playback, etc.
-	MSE-8: (Application APIs): Interface used for information exchange between the Application and the Application Provider.
Beyond the MSE specification, the following aspects are considered:
-	Guidelines for application developers.
-	Guidelines for MSE implementers and reference implementations.
-	Device API instantiations.
-	Conformance Test Suite.
Such efforts are not necessarily suitable for 3GPP working processes. Hence, collaboration with other organizations, such 3GPP market representation partners (MRPs) or open-source projects may be considered. The annexes indicated above may initially contain only considerations that can be used by third parties in order to develop their own implementations, guidelines, test frameworks and reference implementations.
As an example, the development of a reference implementation of MSE Client and network functions can support developers and Application Providers to quickly gain access to newly defined functionalities. This is, for example, shown in Figure 6 for which reference implementations of the MSE are used as part of a reference, demonstration or production application. In this case, the reference implementation makes use of existing device functions and 5G System functions. As an example, the 5G-MAG reference tools https://www.5g-mag.com/reference-tools provide an approach to developing such reference implementations.


[bookmark: _Ref135038065]Figure 6: MSE Reference Implementation (see 3GPP TR 26.857)
As another example to support the specification development, a conformance test suite may be developed in order to test the 3GPP-defined APIs and conformance for correct implementation. A framework for this is provided in Figure 7.


[bookmark: _Ref135038089]Figure 7: Test/Conformance Framework for MSE Client Implementation (see 3GPP TR 26.857)
In this case, a test framework is developed in order to test the functionality of the MSE Client implementation. If all tests are passed, the MSE Client may be considered conformant to the specification. Such an approach may be even extended to create an adopter program, i.e. providing a process that allows an MSE implementation to officially claim support of the MSE specification by having verified that the all tests have been passed.
While 3GPP is not in a position to mandate such a conformance regime, it is highly recommended to consider the potential benefits of supporting third parties in developing suitable test and conformance programs.
TR 26.857 recommends that device centric media-related functions defined in 3GPP follow the specification principles defined in clause 6,  MSE Specification Framework, and clause 7 Writing MSE Specifications: Style Guides and Tools in TR 26.857.
2.3	5G Real-time Media Communication Architecture
In the currently ongoing work item on GA4RTAR, a  5G Real-time Media Communication Architecture is developed in TS 26.506.
Real-Time media Communication over 5G system (5G-RTC) in the context of TS 26.506 is defined as the delivery of delay-sensitive media from one peer to another with support of 5G network. AR conversational service described in TR 26.998 is a typical use cases for 5G-RTC, which enables end-users to directly communicate real-time media including AR/MR media contents as specified in TS 26.119.
In TS 26.506, the 5G-RTC architecture provides the core functions and entities to support WebRTC framework over 5G system. The WebRTC framework is a subset of WebRTC and is limited to a protocol stack and its implementation, excluding media codecs and other media processing functions defined in W3C and IETF. 
The overall 5G-RTC architecture is shown in Figure 8 as below.


[bookmark: _Ref135039780][bookmark: _Hlk116507747]Figure 8: 5G-RTC General Architecture (see 3GPP TS 26.506)
Note:	Some of functions may not be required depending on the collaboration scenario. Description of collaboration scenario and its architecture variant are specified in Annex A.
Annex A of TR 26.506 summarizes four collaboration scenarios based on the location of required functional entities in trusted domain as defined as follows.
-	5G support for OTT WebRTC: in this scenario the WebRTC session runs completely over the top. However, the MNO may offer support in form of QoS allocation, bitrate recommendations, and QoE report collection based on request by the UE.
-	MNO-provided trusted WebRTC functions: in this scenario the MNO offers trusted support functions such as ICE servers to the WebRTC application on the UE. 
-	MNO-facilitated WebRTC services: the MNO may host and facilitate WebRTC sessions by providing a trusted WebRTC signalling server, which may also offer 5G network assistance.
-	Inter-operable WebRTC services: collaboration scenario 3 is extended with functions to support MNO to MNO inter-operability. 
NOTE:	Collaboration scenario 4 is in the scope of this specification. Some of its details, which are not specified in the current version of the document, will be specified, after the relevant works are finished.
The list of key functional entities in trusted domain differs from collaboration scenarios as described in Table A.1-1.
Table A.1‑1: Mapping of key functions to each collaboration scenarios
	Functions
	Collaboration scenario 1
	Collaboration scenario 2
	Collaboration scenario 3
	Collaboration scenario 4

	Provisioning function
	Optional
	Optional
	Optional
	Optional

	Configuration function
	Optional
	Required
	Optional (maybe fulfilled by WebRTC signalling server)
	Optional (maybe fulfilled by WebRTC signalling server)

	MSH
	Required
	Optional
	Optional
	Optional

	Network support function
	Required
	Required
	Optional (maybe fulfilled by WebRTC signalling server)
	Optional (maybe fulfilled by WebRTC signalling server)

	Trusted ICE function
	N/A
	Required
	Optional
	Optional

	Trusted WebRTC signalling server
	N/A
	N/A
	Required
	Required

	Trusted media server
	N/A
	Optional
	Optional
	Optional



2.4	Media Capabilities for Augmented Reality
In the permanent document for MeCAR an XR baseline client is provided. The XR Baseline Client represents the functionalities, the peripherals, and the interfaces that are present on a generic XR UE. The actual device may be realized by a single device, or a combination of devices linked together. The details on how to instantiate an XR Baseline Client in the context of a service or deployment scenario is left for the respective Work Items and Study Items to define.
[image: Diagram
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Figure 9 - XR Baseline Client architecture
In terms of functionalities, an XR Baseline Client is composed of:
· An XR application: a software application that integrates audio-visual content into the user’s real-world environment
· An XR Runtime: a set of functions that interface with a platform to perform commonly required operations, such as accessing the controller/peripheral state, getting current and/or predicted tracking positions, performing spatial computing, as well as submitting rendered frames to the display processing unit and rendered audio to the speakers with a late stage re-projection to the latest pose.
· An XR Source Management: management of data sources provided through the XR runtime such as microphones, cameras, trackers, etc, for instance, making the information available to the XR application or providing it to the MAF for sending in the uplink.
· A Media Access Function: A set of functions that enables access to media and other XR-related data that is needed in the Scene manager or XR Runtime to provide an XR experience as well to create delivery formats for information provided by the XR Source Management.
· A Scene Manager: a set of functions that supports the application in arranging the logical and spatial representation of a multisensorial scene based on support from the XR Runtime. 
· A Presentation Engine: a set of composite renderers, rendering the component of the scenes, based on the input from the Scene Manager.
· A Media Session Handler: a set of functions responsible for handling all 5G control plane operations, such as requesting network assistance, discovering and allocating edge resources, etc. This may be realized as a 5G-RTC MSH, 5GMS Media Session Handler, or any other function
In addition, those functional blocks are integrated together via interfaces. Interfaces may be made of APIs and/or data formats and collectively act as a contract between the two sides of the interface.
The XR Baseline Client contains the following interfaces:
Editor’s Note: The renumbering was done to align IF-4, IF-5, IF-6, IF-7 and IF-8 with 5GMS interfaces
· IF-1 lies between the XR Runtime on one side and the XR Source Management and the Presentation Engine. IF-1 is implemented as an API-1 that exposes functions provided by the XR Runtime. An example of this API is the Khronos OpenXR API.
· IF-2 describes the functions exposed by the XR Source Management that can be accessed and controlled by the XR application, or possibly other functions in the device. IF-2 is typically implemented as an API. 
· IF-3 lies between the XR Source Management and the Media Access Function and provides serialized information accessible on XR Runtime to the MAF.
· IF-4 lies between the Media Access Function and the 5G System for user plane data.
· IF-5 lies between the UE and the 5G System, implementing control sessions (such as 5G Media Streaming, IMS). This interface provides for instance the functionality of the RTC-5 interface as defined by TS26.506.
· IF-6 lies between the Media Session Handler and the Application/MAF. It offers the tools for them to activate 5G media functionality such as network assistance and edge resource discovery. The IF-8 is realized through an API.
· IF-7 lies between the XR Application and the Media Access function to configure Media Access. This is typically implemented as an API that exposes functions of the MAF.
· IF-8 is an interface that allows the XR application to make use of 5G System connectivity.
· IF-9 lies between the Scene Manager and the Media Access Function.
· IF-10 lies between the Scene Manager and the XR Application.
2.5	Potentially Relevant Specifications 
Table 1 provides an overview of potentially relevant specifications in the context of 5G Media Delivery.
[bookmark: _Ref135050568]Table 1 Potentially Relevant Specifications
	Specification
	Title

	TS 26.113
	Enabler for Immersive Real-time Communication

	TS 26.114
	IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction

	TS 26.116
	Television (TV) over 3GPP services; Video profiles

	TS 26.117
	5G Media Streaming (5GMS); Speech and audio profiles

	TS 26.118
	Virtual Reality (VR) profiles for streaming applications

	TS 26.119
	Media Capabilities for Augmented Reality

	TS 26.247
	Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)

	TS 26.501
	5G Media Streaming (5GMS); General description and architecture

	TS 26.502
	5G multicast-broadcast services; User service architecture

	TS 26.506
	5G Real-time Media Communication Architecture (Stage 2)

	TS 26.511
	5G Media Streaming (5GMS); Profiles, codecs and formats

	TS 26.512
	5G Media Streaming (5GMS); Protocols

	TS 26.517
	5G Multicast-Broadcast User Services; Protocols and Formats

	TS 26.522
	5G Real-time Media Transport Protocol Configurations

	TS 26.531
	Data Collection and Reporting; General Description and Architecture

	TS 26.532
	Data Collection and Reporting; Protocols and Formats

	TS 26.565
	Split Rendering Media Service Enabler



A summary of what is considered relevant in some of the specifications is provided in the following:
-	TS 26.501 provides an overview of the architecture and introduces the functions for media session handling and delivery for media streaming
-	TS 26.506 provides an overview of the architecture and introduces the functions for media session handling and delivcry for real-time communication
-	TS 26.511 provides stage 3 details for encapsulation and codec requirements for certain profiles (Default, TV, VR, uplink) in the context of media streaming, and reference TS 26.116 for video (only for TV profiles) and TS 26.117 for audio. The encapsulation is based on CMAF. It is expected that also an AR profile will be defined with reference to TS 26.119.  This is primarily addressing options on M4 interface.
-	TS 26.512 provides stage 3 details on the protocols for 5G Media Streaming. The main focus is on reference points and APIs M1 (Provisioning) and M5 (Session Handling). User plane on M2 and M4 are primarily referenced into TS 26.247.
-	TS 26.522 is unclear – is it closer to 26.247, 26.511 or 26.512?
-	TS 26.565, not introduced above, is making use of functionalities in different specifications.
It is a bit complicated how everything fits together. However, from observation above, we seem to have 3 types of specifications:
-	Stage-2 specifications, such TS 26.501, TS 26.506, etc.
-	Stage-3 specifications, that are addressing one or two specific interfaces.
-	Media Service Enablers, that create a collection of stage-2 and stage-3 specifications to form a meaningful packet for an application service provider. This is almost a stage-4 specification.
3	Commonalities and Discussion
3.1	Commonalities and Differences
Based on the selected work in SA4, it is observed that there are significant commonalities across the different work items and specifications, but at the same time, certain aspects are similar but not necessarily common. Also, different specifications use the same or similar terminology, but are not fully aligned, both in terms of definition as well as in terms of associated functionalities.
Commonalities across the four work items are summarized in the following. For Media Delivery, extensions to the 5G System architecture were developed to address media delivery. This includes different delivery systems including download, streaming, real-time communication, etc. Key in the media delivery is that the media is time-continuous. Streaming points to the fact that the media is predominantly sent only in a single direction and consumed as it is received. Real-time communication should more refer to bi-directional traffic for which media is delivered in both directions.
Generalized Media Support within the 5G System is shown in Figure 10 and Figure 11 below.


[bookmark: _Ref135044022]Figure 10 – Generalized Media Support within the 5G System 


[bookmark: _Ref135044115]Figure 11 Generalized 5G Media Delivery Architecture 
Functional definitions may be generalized as follows:
-	Media AF: An Application Function similar to that defined in TS 23.501, clause 6.2.10, dedicated to 5G Media Delivery.
-	Media AS: An Application Server dedicated to 5G Media Delivery.
-	Media Client: A UE internal function dedicated to 5G Media Delivery. 
-	Media Session Handler: A function on the UE that communicates with the Media AF in order to establish, control and support the delivery of a media session. 
-	Media Access Function: A UE internal function A function on the UE that communicates with the Media AS in order to access and deliver media content. The media access function for example may be further sub-divided into content delivery protocols, codecs, media types and metadata representation. 
The following interfaces and APIs may be defined for 5G Media Delivery:
-	M1 (Provisioning API): External API, exposed by the Media AF which enables the Media Application Provider to provision the usage of the 5G Media Delivery and to obtain feedback.
-	M2 (User Plane interface): External interface provided by the Media AS and used when the Media AS in the trusted DN to exchange data media data with the application service provider.
-	M3: (Server Configuration API): API used to exchange information between Media AF and Media AS for configuration purposes.
-	M4 (Media Delivery Interface): Interface and reference point between media access function and Media AS in order to exchange media content.
-	M5 (Session Handling API): APIs exposed by a Media AF to the Media Session Handler for media session handling, control, reporting and assistance that also include appropriate security mechanisms, e.g. authorization and authentication.
-	M6 (Client Configuration APIs): APIs exposed by a Media Session Handler to the Application and media access function for client-internal communication.
-	M7 (Media Access APIs): APIs exposed by a Media Access function to configure and communicate with the Media access function.
-	M8 (Application reference point): application interface used for information exchange between the Media Application and the Media Application Provider. 
While on architecture and interface level, commonalities are pretty obvious, questions may arise what is common on the next level. For this, the core functions are further divided into 
 -	Media Functions including codecs, content delivery protocol, encapsulation
-	Media Session Handling functions
A summary what may be useful for either of the frameworks is provided in Table 2.
[bookmark: _Ref135049892]Table 2 Overview of media and media handling functions in different service scenarios
	Feature
	Downlink media streaming
	Uplink media streaming
	Real-time communication

	Media Functions

	CMAF
	Yes
	yes
	No

	DASH/HLS
	Yes
	No
	No

	MP4
	Yes
	No
	No

	RTP/AVP
	Not until now
	Not until now
	No

	webRTC
	Not until now
	Not until now
	yes

	Media Handling Functions

	Service Access
	Yes
	Yes
	Yes
In form of configuration information

	Content hosting
	Yes
	No
	???

	Content publishing
	No
	Yes
	???

	Content preparation
	Yes
	No
	???

	Network assistance
	Yes
	Yes
	Yes

	Dynamic policies
	Yes
	Yes
	Yes

	Remote control
	No
	Yes
	???

	Consumption reporting
	Yes
	No
	Yes

	QoE metrics reporting
	Yes
	???
	???

	Service URL Handling
	Yes
	Yes
	Yes

	Edge Computing
	Yes
	Yes
	Yes

	eMBMS delivery
	Yes
	No
	???

	Data Collection
	Yes
	???
	???

	MBS delivery
	Yes
	No
	???



At the end, many of the features collected above may be considered a toolbox which are applicable to different service scenarios. Differences for the different service scenarios in the content delivery protocols as well as in the applicable tools. 
3.2	Discussion
We may have confused ourselves a bit in creating stage-2, stage-3 and “stage-4”/MSE specs and also working with legacy specs. Maybe we can fix everything 6G, but for now, we should also make sure that many of specs that we develop are independent of the access network.
The core additions in 5G Media Streaming are the media handling functions. Making those functions available to different media services needs to be a key aspect. 
In addition, SA4 is relevant for 
-	content delivery protocols (by reference, profiling and extensions)
-	media codecs and media types (by reference, profiling and extensions)
So focus is also on those specifications. Finally, also bundling to media service enablers is relevant, but needs to be either fully aligned, or decoupled from stage-2. It may be necessary to simplify stage-2 work and address core semantics of media session handling in stage-3.
4	Proposed Way Forward
In order to progress the work for “stage-3” related to 5G Real-time Communication as well as also structure the remaining work, the following is proposed
· Add to TS 26.501 and TS 26.506 a diagram and architecture that harmonizes according to clause 3.1 to ensure that we have a single architecture and a common terminology. It may also be done only in TS 26.506 and we create a reference from TS 26.501 to TS 26.506 mentioning that this is aligned with the common architecture.
· In TS 26.506, it may be useful, but not may also be hard to achievepossible, to select the media session handling functions that are also available for TS 26.501. Some prose in the generalization may have to be done. 
· In stage-3, create a single specification containing the common functions for a Media AF and a Media Session Handler that can deal with different Media Applications/Service scenarios, including those defined in TS 26.501 and TS 26.506 (downlink and uplink streaming, real-time communication, anything else?) focussing on reference points M1, M5 and M6. While there may be a stage-2 aspect, but we should down-prioritize.
· This specification is written with a clear introduction explaining that it addresses stage-3 work from TS 26.501 and TS 26.506 (downlink and uplink streaming, real-time communication, anything else?) focussing on reference points M1, M5 and M6.
· Progress TS 26.512 regularly for 5G Media streaming for now, but attempt to remove any duplicate information from TS26.512 at the end of Rel-18 to avoid carrying forward duplicate information. This needs to be a one-time and consolidated effort and needs to be added to the time plan for the stage-3 work items in MBS and RTC.
· Provide an explainer for ourselves on how to deal with M4 primarily, but also M2 and M3 in different specifications, i.e. those that configure and impact the media path. Do some cleaning on how to use and extend TS 26.116, TS 26.117, TS 26.118, TS 26.119, TS 26.247, TS 26.511 and TS 26.522. Basically, they should be interoperability profiles used in 3GPP specifications:
· TS 26.116: TV Video Profiles (includes CMAF and DASH)
· TS 26.117: Audio Profiles for streaming (including CMAF and RTP encapsulation)
· TS 26.118: VR Media Profiles
· TS 26.119: AR Media Capabilities 
· TS 26.247: 3GP-DASH Profile 
· TS 26.511: 3GPP CMAF Profiles and Codecs/Formats with reference to TS 26.116 (TV), TS 26.117 (audio), TS 26.118 (3DOF-VR) and TS 26.119 (6DOF & AR),
· TS 26.522: 3GPP RTP Profiles and extensions (also codecs? with reference to TS 26.511 (video), TS 26.117 (audio), TS 26.118, and TS 26.119)
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