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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc2682998]
1	Scope
The present document specifies the 5G Media Streaming (5GMS) architecture. The 5GMS supported services include MNO and 3rd party Media Downlink Streaming Services, and MNO and 3rd party Media Uplink Streaming Services. The 5GMS supports related network and UE functions and APIs, backwards compatible functions for EUTRAN deployments (with and without MBMS) and 5G specific features.
NOTE:	Support of 5G Media streaming over MBMS with 5GC is not considered in the current version of this specification.
The 5GMS architecture is functionally divided into independent components enabling different deployments with various degrees of integration between 5G MNOs and Content Providers. It is specified as a set of extensions to TS 23.501 "System Architecture for the 5G System".
[bookmark: _Toc2682999]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[bookmark: _Toc2683000]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc2683001]3.1	Terms
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Toc2683002]3.2	Symbols
Void.
[bookmark: _Toc2683003]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
API	Application Programming Interface
5GC	5G Core Network
5GMS	5G Media Streaming
5GS	5G Systems
AF	Application Function
ABR	Adaptive BitRate
API	Application Programming Interface
App	Application
AS	Application Server
CDN	Content Delivery Network
DASH	Dynamic and Adaptive Streaming over HTTP
DRM	Digital Rights Management
GPU	Graphics Processing Unit
MNO	Mobile Network Operator
MPD	Media Presentation Description
NA	Network Assistance
NR	New Radio
NEF	Network Exposure Function
PCF	Policy and Charging Function
QoE	Quality of Experience
SBA	Service based Architecture
[bookmark: _Toc2683004]4	Media Streaming General Service Architecture
[bookmark: _Toc2683005]4.1	Overall Media Architecture
Editor's note: Overall media streaming architecture including uplink and downlink.
[bookmark: _Toc2683006]4.2	5G Unicast Media Downlink Streaming Architecture
[bookmark: _Toc2683007]4.2.1	Standalone – Non-Roaming 
This architecture represents the media architecture between UE internal functions and related infrastructure functions. The next sub-clauses depict the according network architectures for EPC and 5GC. 
[image: ]
Figure 4.2.1-1: Media Architecture for unicast media downlink streaming
NOTE 1: The yellow filled boxes can are in scope of stage 3 specifications for 5GMSbe defined by SA4. The red lines are in scope of stage 3 for 5GMS can be in scope of SA4 specifications. It is ffs, which of the in-scope interfaces and functions will be defined by SA4. The stage 2 and 3 for green lines are specified elsewhere and 5GMS stage 3 may include under SA2 control and SA4 may provide some usage guidelines. The black lines are not in scope of SA45GMS stage 3. 
NOTE 2: 	Red oval indicates API provider functions. 
NOTE 3:	The Media AF may also interact with NEF for NEF provided API access. However, until within Release 16, only interactions with Policy and Charging (PCF) is considered in SA4 5GMS specifications.
Editor's note: The interface between Media AF and Media AS may be in scope of SA4 (currently not shown on the architecture picture)
Functions:
-	5G Media Player Functions on UE: Receiver of the unicast downlink media streaming service. 
Editor's note: It might be good to break down the 5G Media Functions into more subfunctions
-	External Media Functions (e.g. App): A 5G Media Function on a UE is typically controlled by an App, which is implementing the content provider desired behaviour. The App is not defined within 5G Media Streaming. 
- 	Media AS: An Application Server, which hosts 5G media functions. Note, there may be different realizations of Media ASes.
-	External Media Functions: For example, functions related to Media Creation. 
-	Media AF (e.g. Network Assistance (NA) Application Function (AF)): A Media AF provides different control functions to 5G Media Functions on the UE. It may relay / trigger request for different Policy or Charging principles (PCFT) or to other types of network functions.
-	Media Control Plane and Media User Plane API functions: API provided for exposing media services to external media functions.
NOTE: 	There may be several Media AFs among the Trusted Media Functions.
The following subfunctions are identified as more detailed breakdown of the Trusted Media Functions. 
-	ABR Encoder, Encryption and Encapsulator
-	Manifest (MPD) Generator and Segment (DASH) Packager
-	Origin Server
-	CDN Server (Edge Servers) 
-	DRM Server (DRM License) 
-	Metrics Server
-	Service Directory
-	Content Guide Server
-	Ad or Replacement content server
-	MPD Proxy 
The following additional functions may be relevant:
-	App Server
-	Session Management Server
The following subfunctions are identified as more detailed breakdown of the UE based Trusted Media Functions:
-	Application
-	DASH access client
-	Manifest and Segment Parser
-	Decryptor and DRM client
-	Media Decoders for audio, video, media
-	Renderer (GPU, etc.)
-	Metrics Collector
[bookmark: _Toc2683008]4.2.2	UE Media Functions
Figure 4.2.2-1 shows the functional components of a UE to access network-based media functions. 

[image: ]
Figure 4.2.2-1: UE Media Functions
NOTE 1: 	SBA refers to principles of 5G Service based Architecture (SBA) realizations of control transactions.
NOTE 2: 	The white color indicate here that the 3GPP has created specifications for the function.
NOTE 3: 	A UE is a logical device, allowing for tethering or other type of realizations.
The following subfunctions are identified as more detailed breakdown of the UE based Trusted Media Functions:
-	Operator App or Third partyThird-party App: Uses APIs to access media services
-	Media Access Client: Accesses e.g. DASH Formatted Media
-	DRM Client (Optional): When present, the DRM client realizes the policies.
-	Media Decoders: Decodes the media like audio or video
-	Media Rendering / Presentation: Renders the media using an appropriate output device.
-	Media Session Handler: Realizes a session concept, spanning optionally over multiple stateless sessions. May optionally interact with network basednetwork-based Media AFs.
-	Metrics collection and reporting: executes metrics collection and reporting.
Interfaces:
NOTE 4: 	The following device internal APIs may exist inside the UE.
· MC1: Media Control Interface(s) to configure and interact with the different UE media functions.
· MC2: Media Control Interface for media session management.
· MU1: Decoded media samples are handed over to the media renderer.
· MU2: Decrypted, compressed media samples are handed over to a trusted media decoder.
· MU3: In case of encryption, the encrypted, compressed media samples are handed over to the DRM Client.
Editor's Note: An interface to the Metrics Collection and Reporting function is TBD.

Editor's Note: Roaming, Non-3GPP Access and EPC-5GC interworking aspects are TBD

[
 Editor's Note: The text in square brackets is not agreed.

[bookmark: _Toc2683009]4.2.3	Non-Standalone LTE NR Dual Connectivity for Unicast Distribution
Editor's Note: The new RAN architecture separates between single Connectivity and dual connectivity according to http://www.3gpp.org/news-events/3gpp-news/1929-nsa_nr_5g. Options 3 and 3a is based on EPC and the other options on NGC (aka 5GC)
Editor's Note: The SA2 architectures should be referenced. 
Editor's Note: The O&M path for QoE is defined in TS 28.404, 28.405 and 28.406 

[image: ]
Figure 4.2.3-1: Network Architecture for Unicast Media Downlink Streaming with LTE NR Dual Connectivity
NOTE 1: 	Rx is the reference point towards PCRF. T8 is the reference point towards SCEF. 
NOTE 2: 	The figure depicts an untrusted Application Function (AF), which is located outside of EPC. 
NOTE 3: 	The QoE reports in EPC may be forwarded via RRC to an eNB, which forwards the reports via O&M to the QoE Reporting server.
[bookmark: _Toc2683010]4.2.4	NR Single Connectivity for Unicast Distribution
[image: ]
Figure 4.2.4-1: Network Architecture for Unicast Media Downlink Streaming with NR Single Connectivity
NOTE 1: 	Interface between AF/Network Assistance and PCF/NEF is realized by Interfaces Nnef, Npcf, Naf, N5 or N33.
NOTE 2: 	The figure depicts an untrusted Application Function (AF), which is located outside of 5GC.
NOTE 3: 	Nnef, Npcf and Naf are 5GC service-based exposure interfaces. N5 and N33 are the same interfaces in reference point representation.
NOTE 4: 	MNO trusted functions can use Npcf or N6 interfaces. External functions should use Nnef or N33 interfaces.
]
[bookmark: _Toc2683011]4.3	5G Media Uplink Streaming Architecture
[bookmark: _Toc2683012]4.3.1	Media Architecture
This architecture represents the media architecture between UE internal functions and related infrastructure functions. The next sub-clauses depict the according network architectures for EPC and 5GC.
[image: ]
Figure 4.3.1-1: Media Architecture for Uplink Streaming 
NOTE 1: 	The yellow filled boxes are in scope of stage 3 specifications for 5GMScan be defined by SA4. The red lines are in scope of stage 3 specifications for 5GMScan be in scope of SA4 specifications. It is ffs, which of the in-scope interfaces and functions will be defined by SA4. The stage 2 and 3 for green lines are specified elsewhere and 5GMS stage 3 may include usage guidelines. The black lines are not in scope of 5GMS stage 3.The green lines are under SA2 control and SA4 may provide some usage guidelines. The black lines are not in scope of SA4. 
NOTE 2: 	It is currently assumed that interfaces between Trusted UL Media Functions (i.e. in the box labelled Trusted UL Media Functions) are not defined specified in 5GMS stage 3by SA4.
NOTE 3: 	Red ovals indicate that the function exposes an API Provider. API invokers may access services, provided by this function. 
Functions:
-	5G UL Media Functions (Trusted): Sender of the uplink streaming data.
Editor's note: The 5G UL Media Functions (Trusted) will be broken into smaller subfunctions.
-	External Media Functions (e.g. App): A 5G UL Media Function (Trusted) is controlled by an App, which is implementing the content producer desired behaviour. The App is not defined within 5G Media Streaming. 
-	UL Media AS: Receiver of the media stream, originating from the 5G Media Source. The UL Media AS may forward the data to other UL Media ASes and even to External UL Media Functions. 
- 	External UL Media Function: External Receiver of the uplink media data. 
-	UL Media AF, e.g. Network Assistance (NA AF): A Media Application Function, which provides different kinds of Services.
NOTE 4: 	There may be several UL Media AFs among the Trusted UL Media Functions.
Reference Points:

[
Editor's Note: The text is square brackets is not agreed,
[bookmark: _Toc2683013]4.3.2	LTE NR Dual Connectivity for Uplink Streaming 
[image: ]
Figure 4.3.2-1: Media Uplink Streaming Architecture with LTE NR Dual Connectivity
NOTE 1: 	Interface between AF/Network Assistance and PCF/NEF is realized by Interfaces Rx and / or T8. Rx is the reference point towards PCRF. T8 is the reference point towards SCEF. 
NOTE 2: 	The figure 4.3.2-1 depicts an untrusted Application Function (AF), which is located outside of EPC.
[bookmark: _Toc2683014]4.3.3	NR Single Connectivity for Uplink Streaming
 [image: ]
Figure 4.3.3-1: Media Uplink Streaming Architecture with NR Single Connectivity
NOTE 1: 	Interface E is realized by Interfaces Nnef, Npcf, Naf, N5 or N33.
NOTE 2: 	Nnef, Npcf and Naf are 5GC service-based exposure interfaces. N5 and N33 are the same interfaces in reference point representation
NOTE 3: 	MNO trusted functions can use Npcf or N6 interfaced. External functions should use Nnef or N33 interfaces
NOTE 4: 	The Application Function (AF) may be located inside or outside of the Operator's trust domain.
[bookmark: historyclause]]
[bookmark: _Toc2683015]4.4	Network Slicing
Editor's Note: This clause is TBD

[bookmark: _Toc2683016]4.5	Edge Computing
Editor's Note: This clause is TBD


[bookmark: _Toc2683017]
Annex A (informative): Usage Guidelines for collaboration scenarios

Editor's Note: The intention of this annex is to describe the media architecture instances based on various collaboration scenarios between e.g. MNOs and Third-Party Service providers.
[bookmark: _Toc2683018]
Annex B (informative):
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	03-2019
	SA-83
	SP-190037
	
	
	
	Presented to TSG SA#83 (for information)
	1.0.0

	04-2019
	SA4#103
	S4-190357
	
	
	
	pCR on Editorial updates
	1.0.1


 


3GPP
image1.jpeg
s




image2.png
=

A GLOBAL INITIATIVE




image3.png
External
Media Functions
(e.g.an App)

T
R S—

In SA4 Scope
In SA4 Scope

4@

API Provider

UE

In SA4 Scope

maybe usage

guidelines by SA4

Defined by SA2,

NEF

Defined by SA2, maybe usage guidelines by SA4

In SA4 Scope

External Media
Functions





image4.png
Operator App.

Media Rendering /
Presentation

§MuL

Media Session
Handler

Media Decoders

i MU2

Metrics collection
and reporting

DRM client

MU

Media Access Client

SBA / Control

UE

Media





image5.png
App

5G Media
Player

UE

NFs

PDN-

Network Assistance

Service Provider

PCRF/ || _____ Rx/T8_
SCEF
SGi
RS
oo '
H '
SGi 1 Proxy !
1 (Scaling) !
N '
SGi

Media Hosting

Media Creation

0o&m

QoE / Metric
Collection





image6.png
App

5G Media
Player

UE

aNB

NFs

PCF/ NEF

Nnef /Npcf /Naf /N5 /N33

NG Proxy

Network Assistance

Service Provider

Media Hosting

Media Creation

0o&m

QoE / Metric
Collection





image7.emf
UE

ExternalUL

MediaFunctions

(e.g.anApp)

5GULMedia 

Functions

(Trusted)

TrustedULMedia

Functions

PCF

ExternalULMedia

Functions

NEF

DefinedbySA2,maybeusageguidelinesbySA4

DefinedbySA2,

maybeusage

guidelinesbySA4

Media

Control

ULMediaAF

(e.g.NAAF)

ULMedia

AS 

InSA4Scope

InSA4Scope

InSA4Scope

ULMedia

ControlPlane

API

InSA4Scope?

MediaDirection

Media

Direction

APIProvider


image8.png
App

5G Media
Source

UE

eNB

aNB

NFs

PDN-

SGi

Network Assistance

[ — |

Service Provider

Media Sink

Content Consumer
(Media Creation)





image9.png
App

5G Media
Source

UE

aNB

NFs

'

Nnef /Npcf /Naf /N5 /N33 |

PCF/NEF MEALAM | !
N6 L AF ] Service Provider

Network Assistance
T
[ AF ]

N6 e Content Consumer
UPF Media Sink (Media Creation)





