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1
Introduction
This document provides a proposal Client APIs. This predominantly addresses requirements on the device capabilities on M6d and M7d. The proposal is to align with TS26.347 clause 6 and clause 7. 
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2
Existing APIs in TS26.347
Table 6.3.3.1-1 provides an overview over the methods defined for the Streaming Delivery Application Service API. Different types are differentiated, namely state changes triggered by the MAA, status query of the MAA to the client, parameter updates as well as notifications from the client. The direction of the main communication flow between MAA (A) and MBMS Client (C) is provided.

Table 6.3.3.1-1: Methods defined for Streaming Delivery Application Service API

	Method
	Type
	Direction
	Brief Description
	Section

	registerStreamingApp
	State change
	A -> C
	MAA registers a callback listener with the MBMS client
	6.3.3.2

	deregisterStreamingApp
	State change
	A -> C
	MAA deregisters with the MBMS client
	6.3.3.10

	startStreamingService
	State change
	A -> C
	Starts streaming service 
	6.3.3.7

	stopStreamingService
	State change
	A -> C
	Stop streaming service 
	6.3.3.9

	getStreamingServices
	Status query
	C <-> A
	Get list of currently active services
	6.3.3.4

	getVersion
	Status query
	C <-> A
	Retrieves the list of files previously captured for the MAA
	6.3.3.13

	setStreamingServiceClassFilter
	Update to parameter list
	A -> C
	MAA sets a filter on file delivery services in which it is interested
	6.3.3.5

	registerStreamingResponse
	Update to parameter list
	C-> A
	The response to the MAA streaming service register API
	6.3.3.3

	serviceStarted
	Notification
	C -> A
	Notification to MAA when the streaming service started. 
	6.3.3.8

	streamingServiceListUpdate
	Notification
	C -> A
	Notification to MAA on an update of the available for DASH streaming delivery services
	6.3.3.6

	streamingServiceError
	Notification
	C -> A
	Notification to MAA when there is an error with the download of service
	6.3.3.12

	serviceStalled
	Notification
	C -> A
	Notification to MAA that download DASH segments failed
	6.3.3.11


3
API Handing Discussion
At SA4#105, some issues on the API handling for 5GMS was discussed.

First question – how is the media session handler activated:

According to SA4#105, at least the following two options are supported:
1) A simple API that triggers and wakes up the Media Session handler in order to connect with the Media AF. Then the Media AF and Media Session Handler exchange details about session aspects. This can be based on a Service Description provided by the Media AF to the Media Session handler. Note that this may also be implemented by a dedicated URL form.
2) The Service Description is provided through external means and handed to the media session handler to initiate all communication with the media AF.
The diagram from TS26.501 seems to implement the second case as seen below, but it is still unclear if it does.


[image: image2.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

M

e

d

i

a

 

A

F

M

e

d

i

a

 

A

S

E

x

t

 

A

S

G

e

t

 

M

e

d

i

a

 

C

o

n

t

e

n

t

 

I

n

f

o

L

i

s

t

 

o

f

 

M

e

d

i

a

 

C

o

n

t

e

n

t

 

D

e

s

c

r

i

p

t

i

o

n

s

(

L

i

s

t

 

o

f

 

E

n

t

r

y

 

U

R

l

s

 

w

i

t

h

 

a

d

d

i

t

i

o

n

a

l

 

m

e

t

a

d

a

t

a

)

1

:

 

S

e

r

v

i

c

e

 

a

n

d

 

C

o

n

t

e

n

t

 

D

i

s

c

o

v

e

r

y

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

(

M

e

d

i

a

 

P

l

a

y

e

r

 

E

n

t

r

y

)

4

:

 

S

t

a

r

t

 

M

e

d

i

a

 

P

l

a

y

b

a

c

k

(

M

e

d

i

a

 

P

l

a

y

e

r

 

E

n

t

r

y

)

5

:

 

E

s

t

a

b

l

i

s

h

 

t

r

a

n

s

p

o

r

t

 

s

e

s

s

i

o

n

 

f

o

r

 

t

h

e

 

m

a

n

i

f

e

s

t

6

:

 

R

e

q

u

e

s

t

 

M

a

n

i

f

e

s

t

 

(

E

n

t

r

y

 

P

o

i

n

t

)

7

:

 

o

k

(

M

a

n

i

f

e

s

t

)

8

:

 

P

r

o

c

e

s

s

M

a

n

i

f

e

s

t

9

:

 

M

a

n

i

f

e

s

t

 

R

x

 

N

o

t

i

f

i

c

a

t

i

o

n

1

0

:

 

E

s

t

a

b

l

i

s

h

 

a

 

M

e

d

i

a

 

S

e

s

s

i

o

n

1

1

:

 

D

R

M

 

L

i

c

e

n

s

e

 

a

q

u

i

s

i

t

i

o

n

1

2

:

 

C

o

n

f

i

g

u

r

e

 

r

e

n

d

e

r

i

n

g

p

i

p

e

l

i

n

e

1

3

:

 

E

s

t

a

b

l

i

s

h

 

t

r

a

n

s

p

o

r

t

 

s

e

s

s

i

o

n

 

f

o

r

 

c

o

n

t

e

n

t

1

4

:

 

N

o

t

i

f

i

c

a

t

i

o

n

(

T

r

a

n

s

p

o

r

t

 

S

e

s

s

i

o

n

 

P

a

r

a

m

e

t

e

r

s

)

1

5

:

 

s

t

a

r

t

 

n

o

t

i

f

i

c

a

t

i

o

n

1

6

:

 

R

e

q

u

e

s

t

 

I

n

i

t

i

a

l

i

z

a

t

i

o

n

 

I

n

f

o

r

m

a

t

i

o

n

(

s

)

1

7

:

 

o

k

(

I

n

i

t

i

a

l

i

z

a

t

i

o

n

 

I

n

f

o

r

m

a

t

i

o

n

(

s

)

)

1

8

:

 

R

e

q

u

e

s

t

 

M

e

d

i

a

 

S

e

g

m

e

n

t

(

s

)

1

9

:

 

M

e

d

i

a

 

C

o

n

t

e

n

t

2

0

:

 

R

e

p

e

a

t

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


In addition, it was agreed that the application can be informed on which services are available and may individually activate or deactivate those.
It was also discussed how the media player entry point URL is processed. 
For 5GMS, it was agreed at SA4#105 that at least the following two options exist

1) the media entry point is provided as part of the service description and is handed from the media session handler to the application

2) the media entry point is provided directly to the application and the service definition is only initializing the control aspects.

This allows that the application controls the media client, for example for stop/start/pause and so on. 
In a third approach, the media entry point is provided to the application which initiates the playback.

Another open question is, to what extent the playback can be started without starting the media control session by the application.

Again, two options exist for 5GMS
1) Playback can be started independent of the media control session
2) Playback can only be started once media control session is established

Likely again both options are valid and not one should be excluded for now.
4
Media Player APIs M7d

4.1
Overview

This clause addresses the issue of media player APIs, in particular focusing on M7d. Such APIs are pre-dominantly implemented by media players today. Two aspects are relevant

1) APIs for the Media Player to control the media player: this may be used by the application or by the media session handler

2) Notifications of the Media Player: This information may be processed by the media session handler or the application.
The definition of such APIs and notifications may be left entirely to implementations. However, this reduces interop, especially in the communication with the Media Session Handler. However, any APIs defined or assumed by 3GPP should be based on existing implementations.

4.2
dash.js APIs

In order to get an understanding of existing APIs, it is proposed to review the 
- methods: http://cdn.dashjs.org/latest/jsdoc/module-MediaPlayer.html#toc7
- events: http://cdn.dashjs.org/latest/jsdoc/MediaPlayerEvents.html
for the potential relevancy for M7d in 5GMS.

Also relevant are issues around protection:

http://cdn.dashjs.org/latest/jsdoc/module-ProtectionController.html
http://cdn.dashjs.org/latest/jsdoc/ProtectionEvents.html
4.3
Consider Relevant APIs

A first set of relevant APIs/methods are provided below:

attachSource(urlOrManifest)
Use this method to set a source URL to a valid MPD manifest file OR a previously downloaded and parsed manifest object. Optionally, can also provide protection information

duration()
Duration of the media's playback, in seconds.

getAverageThroughput(type)
Returns the average throughput computed in the ABR logic

getBufferLength(type)
The length of the buffer for a given media type, in seconds. Valid media types are "video", "audio" and "fragmentedText". If no type is passed in, then the minimum of video, audio and fragmentedText buffer length is returned. NaN is returned if an invalid type is requested, the presentation does not contain that type, or if no arguments are passed and the presentation does not include any adaption sets of valid media type.

getCurrentLiveLatency()
Current live stream latency in seconds. It is the difference between current time and time position at the playback head.

getDashMetrics()
Returns the DashMetrics.js Module. You use this Module to get access to all the public metrics stored in dash.js

getPlaybackRate()
Returns the current playback rate.

on(type, listener, scope)
Use the on method to listen for public events found in MediaPlayer.events. MediaPlayerEvents
pause()
This method will call pause on the native Video Element.

play()
The play method initiates playback of the media defined by the attachSource() method. This method will call play on the native Video Element.

preload()
Causes the player to begin streaming the media as set by the attachSource() method in preparation for playing. It specifically does not require a view to be attached with attachView() to begin preloading. When a view is attached after preloading, the buffered data is transferred to the attached mediaSource buffers.

setQualityFor(type, value)
Sets the current quality for media type instead of letting the ABR Heuristics automatically selecting it. This value will be overwritten by the ABR rules unless setAutoSwitchQualityFor(type, false) is called.

time(streamId)
Current time of the playhead, in seconds.

If called with no arguments then the returned time value is time elapsed since the start point of the first stream, or if it is a live stream, then the time will be based on the return value of the duration() method. However if a stream ID is supplied then time is relative to the start of that stream, or is null if there is no such stream id in the manifest.

Also relevant are potentially protection relevant APIs

A first set of relevant Events are provided below:

BUFFER_EMPTY
Triggered when the video element's buffer state changes to stalled. Check mediaType in payload to determine type (Video, Audio, FragmentedText).

BUFFER_LEVEL_STATE_CHANGED
Triggered when the video element's buffer state changes, either stalled or loaded. Check payload for state.

MANIFEST_LOADED
Triggered when the manifest load is complete

METRIC_ADDED
Triggered every time a new metric is added.

METRIC_CHANGED
Triggered when an individual metric is added, updated or cleared.

METRIC_UPDATED
Triggered every time a metric is updated.

METRICS_CHANGED
Triggered anytime there is a change to the overall metrics.

PLAYBACK_ENDED
Sent when playback completes.

PLAYBACK_PAUSED
Sent when playback is paused.

PLAYBACK_PLAYING
Sent when the media begins to play (either for the first time, after having been paused, or after ending and then restarting).

PLAYBACK_RATE_CHANGED
Sent when the playback speed changes.

PLAYBACK_STALLED
Sent when the video element reports stalled

QUALITY_CHANGE_RENDERED
Triggered when the new ABR quality is being rendered on-screen.

QUALITY_CHANGE_REQUESTED
Triggered when an ABR up /down switch is initiated; either by user in manual mode or auto mode via ABR rules.

4.4
Proposed way forward

In a 5GSM3 specification, the specification should provide a set of APIs that are well defined. The APIs itself determine if the player can be called 5GMS player. The specification would define:

· A set of mandatory APIs

· A set of recommended APIs

· A set of optional APIs

Preferably, such APIs should be defined by reference to well-established and implemented APIs. DASH-IF may be the best suited to define APIs based on the experience of the dash.js implementation. 3GPP would reference the APIs and define their status. 

However, dash.js APIs are not defined in a specification, but only as part of the code of dash.js.

Hence, it is proposed to send an LS to DASH-IF to ask:

1) If DASH-IF would be willing to define a set of well-established player APIs and notifications based on the existing dash.js in a specification.

2) Offer that 5GMS would reference a subset of APIs

If the feedback is positive, it is proposed that 5GMS defines a set of mandatory, recommended and optional APIs by reference to DASH-IF in the 5GMS specification.
5
Proposal

The following is proposed:

· Clarify all issues on how media session handling and player interaction will be done

· Follow the proposal in clause 4.4
�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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