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Start of Change
4
Media Streaming General Service Architecture

4.1
Overall Media Architecture

Editor's note: Overall media streaming architecture including uplink and downlink.

4.2
5G Unicast Media Downlink Streaming Architecture

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. 
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Figure 4.2.1-1: Media Architecture for unicast media downlink streaming

NOTE 1: The yellow filled boxes are in scope of stage 3 specifications for 5GMS. The red lines are in scope of stage 3 for 5GMS specifications.. 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. 

NOTE 2: 
Red oval indicates API provider functions. 

NOTE 3:
The Media AF may also interact with NEF for NEF provided API access. However, within Release 16, only interactions with Policy and Charging (PCF) is considered in 5GMS specifications.

Editor's note: The interface between Media AF and Media AS may be in scope of SA4

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 (PCF) 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

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: image3]
Figure 4.2.2-1: UE 5G Media Streaming 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-party App: Application that uses APIs to access media services.
-
Media Access Client: Accesses Media Content e.g. DASH Formatted Media segments.
-
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-based Media AFs.

-
Metrics collection and reporting: executes metrics collection and reporting.
NOTE: Add some examples about metrics.
- 
Consumption reporting: It reports to an AF about the currently consumed media within the available presentation and about the UE capabilities and the environment of the media session for potential transport optimizations by the network.

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.
· MC3: Control interface for metrics collection and reporting.
· MC4: Control interface for consumption reporting.
· 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: Roaming, Non-3GPP Access and EPC-5GC interworking aspects are TBD

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

4.2.4
NR Single Connectivity for Unicast Distribution
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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.
]

4.3
5G Media Uplink Streaming Architecture

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.
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Figure 4.3.1-1: Media Architecture for Uplink Streaming 

NOTE 1: 
The yellow filled boxes are in scope of stage 3 specifications for 5GMS. The red lines are in scope of stage 3 specifications for 5GMS.. 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. 

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 specified in 5GMS stage 3.

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:
4.3.2
UE Media Functions
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Figure 4.3.2-1: UE 5G Media Uplink Streaming Functions
NOTE 1: 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 5G Media Uplink Streaming Functions:
- Operator App. or Third-party App.: application which is out of scope of the present specification and uses the UE 5G Media Uplink Streaming Functions and APIs.

- Media Capturing(s): Devices such as video camera or microphone that transform an analog media signal into digital media data.

- Media Encoder(s): Compress the media data.

- Media Upstream Client: encapsulates encoded media data and pushes it upstream. 


Note: this maps to the FLUS media function in the FLUS Source specified in TS 26.238 Uplink Streaming stage 3.
- Assistance Handler: requests and/or subscribes to receive assistance information from one or more Media AF in support of the streaming process.


Note: this is expected to map to the FLUS Assistance function specified in TS 26.238 Uplink Streaming stage 3.
- Media Remote Control Handler: receives control commands from a Media AF. 

Note: this is expected to map to the FLUS Remote control function specified in TS 26.238 Uplink Streaming stage 3.
- Media Configuration: configures the Media AS for uplink streaming reception.

Note: this maps to the FLUS control function in the FLUS source specified in TS 26.238 Uplink Streaming stage 3.
Here are the role of the different APIs of the UE 5G Media Uplink Streaming Functions:
MUC1: Control Plane API used to configure, activate and stop the Media Capturing(s), Media Encoding(s) and Media Upstream Client functions.

MUC2: Control Plane API used to control Media Configuration, Assistance Handler, Media Remote Control Handler functions.

MF1: User Plane API between Media Capturing(s) and Media Encoder(s) functions that carries Media data to be encoded. Can also be used between a Third-Party Uplink Streamer in an App. and the Media Encoder(s) function.

MF2: User Plane API between Media Encoder(s) and Media Upstream Client functions to carry encoded Media data. Can also be used between a Third-Party Uplink Streamer in an App. and the Media Upstream Client function.

[

Editor's Note: The text is square brackets is not agreed,
4.3.2
LTE NR Dual Connectivity for Uplink Streaming 
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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.

4.3.3
NR Single Connectivity for Uplink Streaming

 [image: image10.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)





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.
]

4.4
Network Slicing

Editor's Note: This clause is TBD

4.5
Edge Computing

Editor's Note: This clause is TBD
End of Change
Start of Change
5
Procedures for Downlink Streaming
5.1
General

<Some general intro>
5.2
Establish a Unicast Media Downlink Streaming Session

This procedure indicates the establishment of a Unicast Downlink Streaming Session. A streaming session may use DASH format, 3GP File Format (Progressive Streaming), 3GP Time Text or other (potentially non-3GPP defined) formats.

Assumption: The procedures include the service and content discovery (although these procedures are often customized).

High Level Procedure for progressive Streaming for on-demand media.
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Steps
1: The App triggers the Service and Content Discovery sequence. 
The Content Discovery procedure only involves the App and the external Application Server.
2:
A media content item is selected.

3: The App triggers the Media Session handler to start the playback. The media player entry is provided. 

4: The Media Session Handler triggers the 5GMS Player to start the session.

5: The 5GMSP establishes the transport session

6: The 5GMSP sends the request for the progressive streaming content

7: The 5GMSP received the initialization information of the progressive streaming content. The initialization information contains configuration recommendations to receive the media and optionally also DRM information. 
8:
The 5GMSP configures the rendering pipeline for media playback.

9: The 5GMSP notifies the media session handler, providing the transport session information and some media content related information.

10: Optional: the media session handler establishes a media session with the Media AF. Additional parameters such as the transport session parameters are provided. 

11: The Optionally, 5GMSP establishes the DRM License acquisition session.

12: The 5GMSP receivers media content and puts it into the rendering pipeline. 

13: The 5GMSP continuously receives media content.
….

High Level Procedure for DASH content.
It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the manifest (or referenced by the manifest). The intention is to provide the client with informaiton to setup the media decoding and rendering pipeline in such a way that no pipeline reset is needed during the session. Implementations need to consider that parts of the information are provided with the initialization segments. 
It is assumed that the client is enabled to use the same media decoding and rendering pipeline during the session.
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Steps
1: The App triggers the Service and Content Discovery sequence. The Content Discovery procedure only involves the App and the external Application Server.

2:
A media content item is selected.

3: The App triggers the Media Session handler to start the playback. The Media Player Entry is provided.
4: The Media Session Handler triggers the 5GMS Player to start the session.

5: The 5GMSP establishes the transport session for the manifest

6: The 5GMSP requests the manifest

7: The media access client receives the manifest 

8: The 5GMSP processes the manifest. It determines for example the number of needed transport sessions for media acquisition. The 5GMSP should be able to use the manifest information to initialize the media pipelines for each elementary stream. The manifest should also contain information to start the DRM-client initialization, when DRM is used.
9: The 5GMSP notifies the media session handler about the manifest. The notification may contain parameters from the manifest

10: Optional. The Media Session handler establishes session with the Media AF. 

11: Optional: the 5GMSP acquires needed DRM information.

12: The 5GMSP configures the media rendering pipeline.

13: The 5GMSP establishes the needed transport sessions for the content. For example, the media access client may establish one transport session for each media component (audio, video, etc) and for some bitrate representations.

14: The media session handler is notified about the established transport sessions for the content

15: Optional: The media session handler may notify the media af about the starting session and about the established transport sessions.

16: The 5GMSP requests the initialization information. The 5GMSP repeats this step for each required initialization segment.

17: The 5GMSP receives the initialization information.

18: The 5GMSP requests media segments according to the manifest.

19: the 5GMSP receives media segments and puts the information into the according media rendering pipeline.

20: Previous steps are repeated according to the manifest information.

….

5.3
Releasing a Unicast Media Downlink Streaming Session

TBA

5.4
Ingesting Content for Unicast Downlink Streaming

TBA
5.5
Metrics collection and reporting

Metrics collection and reporting can be done in different ways, depending on the relation between the Service Provider and the Network Operator. The following figures shows simplified signalling examples for two different use-cases.

In the first use-case, shown in figure 5.x.1 below, the MNO is controlling the metric reporting, using the out-of-band configuration and reporting option. Note that in this scenario the App is not actively involved in collection or reporting of the metrics, so metrics can be collected for any App which uses the trusted media functions in the UE, even when the media server is not under control of the MNO.
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Figure 5.5-1: Metrics collection using the out-of-band 5G control plane option

The different steps are explained below:

1: Overall metrics configuration is done on the network level, for instance defining which geographical areas that shall have metrics collection active. 

2: The metric configuration(s) is sent to the RAN, but not forwarded to the UE at this stage.

3: Time passes, the UE moves around.

4: The UE enters an area (cell, location area, etc.,) which is inside the geographical constraint. This is discovered by the RAN, and it now need to activate metric reporting for the UE.

5: The actual metric configuration is sent from the RAN to the metrics collection reporting function in the UE, via the 5G control plane.

6: Time passes, the UE has a metrics configuration, but no streaming session has started.

7: A streaming session is started.

8: The session setup is done, including a lot of signalling (not shown here). No metrics configuration is done during this setup.

9: Media is delivered and rendered, and...

10: ...more media is delivered...

11: Metrics are collected during the session according to the configuration, and reported via the 5G control plane with the frequency defined in the configuration.

12: The session continues...

13: ...with more media...

14: ...and more metrics reports, until the session ends.

15: Time passes, no streaming session is active.

16 to 23: Another session is started, and as the UE is still inside the collection area, this session will also be collecting metrics in the same way as steps 7-14.
24: Time passes, the UE moves around.

25: The UE leaves the wanted geographical area.

26: RAN sends metrics (de)configuration to the UE, to stop future metrics collection.


The second use-case, shown in figure 5.x.2 below, illustrates a scenario where the metrics collection is configured in-band. Thus together with the media there are metadata which describe how metrics shall be collected, and how they shall be reported. The AF/AS functions can both be either trusted or untrusted (but not mixed).
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Figure 5.5-2: Metrics collection using the in-band metadata option

The different steps are explained below:

1: The content servers are setup, including any metrics configuration.

2: If the AF and AS are in the trusted domain, metadata regarding the metrics collection and reporting are sent to the AS. If they are in the untrusted domain, the procedure how to configure the AS is unspecified.

3: Time passes, no streaming session is active...

4: A streaming session starts.

5: The App and the session handler initializes a new session.

6: The media access client requests any metadata which is needed to be able to download the content

7: Metadata is returned to the access client and also forwarded to the App.

8: The metrics parts of the metadata is sent by the App to the metrics collection and reporting function.

9: The streaming session is running.

10: Media is delivered and rendered, and...

11: ...more media is delivered...

12: Metrics are collected during the session according to the configuration, and reported with the frequency defined in the configuration. The reporting method is defined in the configuration, for instance HTTP upload.

13: The session continues...

14: ...with more media...

15: ...and more metrics reports, until the session ends.

5.6
Consumption reporting


[image: image15.wmf]A

p

p

5

G

M

S

 

P

l

a

y

e

r

M

e

d

i

a

 

S

e

s

s

i

o

n

H

a

n

d

l

e

r

c

o

n

s

u

m

p

t

i

o

n

r

e

p

o

r

t

i

n

g

m

e

d

i

a

 

A

F

m

e

d

i

a

 

A

S

1

:

 

S

t

a

r

t

2

:

 

S

e

l

e

c

t

 

M

e

d

i

a

C

o

n

t

e

n

t

3

:

 

S

t

a

r

t

 

M

e

d

i

a

 

P

l

a

y

b

a

c

k

s

t

r

e

a

m

i

n

g

 

s

e

s

s

i

o

n

4

:

 

I

n

i

t

i

a

l

i

z

e

 

c

o

m

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

i

n

g

5

:

 

S

t

a

r

t

c

o

n

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

i

n

g

6

:

 

S

t

a

r

t

 

M

e

d

i

a

 

P

l

a

y

b

a

c

k

(

E

n

t

r

y

 

U

R

L

)

S

t

a

r

t

7

:

 

S

e

l

e

c

t

 

u

s

e

r

 

p

r

e

f

e

r

e

n

c

e

s

(

L

a

n

g

u

a

g

e

,

 

.

.

.

)

8

:

 

T

r

a

n

s

m

i

t

u

s

e

r

 

p

r

e

f

e

r

e

n

c

e

s

U

s

e

r

 

p

r

e

f

e

r

e

n

c

e

s

 

s

e

l

e

c

t

i

o

n

9

:

 

U

p

d

a

t

e

c

o

n

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

 

p

a

r

a

m

e

t

e

r

s

1

0

:

 

U

p

d

a

t

e

c

o

n

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

 

p

a

r

a

m

e

t

e

r

s

U

p

d

a

t

e

 

c

o

n

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

 

p

a

r

a

m

e

t

e

r

s

(

f

r

e

q

u

e

n

c

i

e

s

,

 

.

.

.

)

1

1

:

 

G

e

t

 

t

h

e

 

M

e

d

i

a

 

C

o

n

t

e

n

t

1

2

:

 

T

r

a

n

s

m

i

t

 

r

e

p

r

e

s

e

n

t

a

t

i

o

n

(

i

f

 

c

h

a

n

g

e

d

)

1

3

:

 

S

e

n

d

 

r

e

p

o

r

t

(

s

)

M

e

d

i

a

 

p

l

a

y

i

n

g

1

4

:

 

S

t

o

p

s

t

r

e

a

m

i

n

g

 

s

e

s

s

i

o

n

1

5

:

 

S

t

o

p

t

h

e

 

c

o

n

s

u

m

p

t

i

o

n

 

r

e

p

o

r

t

1

6

:

 

S

e

n

d

 

l

a

s

t

 

r

e

p

o

r

t

1

7

:

 

S

t

o

p

M

e

d

i

a

 

P

l

a

y

b

a

c

k

S

t

o

p

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

3

.

7


Step:
The first phase is the initialisation phase

1. The App is started.
2. A media content item is selected. 

3.  The App triggers the Media Session Handler to start playback. The media player entry is provided.
4. The Media AS initializes the parameters for the consumption reporting (e.g. frequency).
5. The Media Session Handler triggers the consumption reporting.
6. The Media Session Handler starts the 5GMS Player with the Entry URL.
The second phase is media playback

The user preferences may be changed:

7. The App selects/changes the user preferences. 

8. The 5GMS Player transmits user preferences to the consumption reporting.
When Media is playing, the consumption reporting parameters may be updated

9. The Media AS updates the parameters for the consumption reporting.
10. The Media Session Handler triggers an update to the Consumption reporting. 

When Media is playing

11. The 5GMS player regularly accesses to the media content.
12. The 5GMS Player transmits the media representation to consumption reporting if there are changes.
13. The consumption reporting regularly sends report(s) to the Media AF.
The last phase is to stop the media

14. The App triggers the Media Session Handler to stop the video.
15.  The Media Session Handler stops the Consumption reporting.
16. The consumption reporting may send the last report(s) to the Media AF.
17.  The Media Session Handler stops the 5GMS player.
End of Change
�Add GSM player: interface vers metrics. I order to cover evts 8





�I did the drawing but haven’t copied the figure here, I’m wondering whether it make the figure more complicated.
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