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1 Introduction

1.1 Objective

Because: 

· The Rel-6 PSS Work Item Definition contains the introduction of Packet Switch Streaming Quality Metrics in the Rel-6 of 3GPP. And, 

· Rel-6 3GPP TS 22.233 “Transparent end-to-end packet-switched streaming service; Stage 1”  states that “The PSS should be able to support real-time quality of service metrics data from the UE”.

3GPP TSG SA WG4 is mandated by SA to introduce this feature. 

During SA4#25 PSM SWG in Berlin the following was agreed (S4-030235 - Report on TSG-S4 PSM SWG during SA4#25bis meeting):

“The decision was to try to have a permanent document that would live between the meetings and where the editor will add the comments and inputs over time.”

The objective of this document is to keep track of this specific work in one common document in order to ease the introduction of this feature in the Rel-6 PSS specifications ( e.g. 3GPP TS 26.234).

1.2 Scope
The present permanent document describes the following aspects of the PSS quality metrics:

· Objective

· Architecture 

· Requirements, 

· Metrics definitions, 

· Protocol definition,

· Work plan

This permanent document follows a versioning process to reflect the progress and agreement within the 3GPP SA WG4 up to the point at which this document is approved in v1.00. Then, the necessary CRs based on this permanent document will be presented to update the 3GPP specifications. Once these are approved, this document should not be updated anymore.

2 Objective

The objective of the streaming service quality metrics is to offer to the service providers means to evaluate the end user experience. 

3 Architecture

The architecture is identical to the Rel-6 PSS architecture. I.e. it involves one or more streaming clients located in the UEs, a streaming server located in the CN and involves transparent RAN and CN elements.

Because the service is transparent to the type of RAN and CN, only the streaming client and the streaming server are impacted by the PSS quality metrics.

4 Requirements

4.1 Service requirements:

The PSS quality metrics service shall:

· only be enabled if required by the service provider. 

· not disturb the PSS service.

4.2 UE requirements:

The UE must include a compliant 3GPP PSS client. Additionally, the UE is responsible to 

· perform the quality measurements in accordance to the measurement definition, 

· aggregate them into client quality metrics and, 

· report the metrics to the server.

4.3 Server requirements:

The server is responsible to 

· gather the client’s quality metrics and,

· present them to the service provider.

5 Metrics definitions

The objective of the metric definition is to obtain consistent measurements across content type, UEs, types of RAN.

The constraints are to minimize:

· the size of the metrics report that will be sent to the server and,

· the complexity for the UE.

The metrics can be divided in 3 different types:

· A first set of metrics are computed from UE based media quality measurements. 

· A second set of metrics are computed by the UE based on the general PSS protocol and the player operation. E.g. abnormal termination of a session.

· A third set of quality metrics are computed based on UE measured network characteristics. E.g number of packets lost in succession.

5.1 Media quality metrics

These quality measurements are defined per media type. A UE only supports the measurements relative to the media types used in the PSS session.

Editor’s note: The following definition are based on S4-030130.

5.1.1 Speech

· Number of gaps

· Min gap duration

· Max gap duration

· Avg gap duration

· std of the gap duration

5.1.2 Audio

· Number of gaps 

· Min gap duration

· Max gap duration

· Avg gap duration

· std of the gap duration

5.1.3 Synthetic audio

Not applicable

Editor’s note: this type of media is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.1.4 Video

· Number of frames containing potential corruption

· Min corruption duration

· Max corruption duration

· Avg corruption duration

· std of the corruption duration

5.1.5 Still images

Not applicable

Editor’s note: this type of media is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.1.6 Bitmap graphics

Not applicable

Editor’s note: this type of media is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.1.7 Vector graphics

Not applicable

Editor’s note: Synthetic audio is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.1.8 Text

Not applicable

Editor’s note: this type of media is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.1.9 Timed text

Not applicable

Editor’s note: this type of media is not streamed but downloaded. Streaming metrics are not relevant in that case.

5.2 PSS protocol and player metrics

· Connection terminated normally?

· Number of times player re-buffered

· Min re-buffering duration

· Max re-buffering duration

· Avg re-buffering duration

· std of re-buffering duration

5.3 Network metrics

· Stream setup time

· Initial buffering time

· Min number of packets lost in succession

· Max number of packets lost in succession

· Avg number of packets lost in succession

· Std of number of packets lost in succession

· No. detected bit-errors

· No. corrected bit-errors

6 Protocol definition

The objective is to define a simple and robust protocol that will enable the PSS quality metrics when they are needed. 

A first constraint is to reuse the existing PSS protocol between server and the client. The other constraint is to minimize the amount of data that have to be sent over the air.

The following questions need to be answered to define the protocol:

· What is the transport mechanism ?

· What is the control mechanism ?

· When should reports be sent ? 

· periodically, 

· at the end of a session or 

· triggered by events in the UE.

· How can measurements be triggered ?

· as a whole (ON/OFF)

· only for some measurements 

· only on certain media types 

· only for a certain duration

7 Work Plan

This work plan reuses the general PSS Rel-6 work plan maintained by the editor (S4-030154). The proposed work plan delays the approval of CRs currently in the PSS work plan.

	Date
	PSS Rel-6 items
	Meeting
	Quality metrics

	February
	[Audio handled in AMR-SWG:

· Finalised AMR-WB+ permanent documents

· List of AMR-WB+ candidates]

Audio handled in PSM-SWG:
· List of proposed codecs for PSS (and MMS) closed
File format:

· First draft on server file format

Media (except audio):
Protocols:

· First draft on reliable streaming
· First draft of Quality metrics for streaming
	SA4#25bis 

(24 - 28 Feb)
	· Discussion 

· Decision to create a permanent document

	March
	
	
	

	April
	
	
	

	May
	Audio handled in PSM-SWG:

· Selection criteria for PSS (and MMS) available

· Test Plan available for PSS (and MMS) codec

· Codec testing (AMR-WB+ and PSS/MMS, maybe in combination) conducted between May and September (in both low and high bit rate)
File format:

· CR on server file format to be presented at TSG-SA#20

Media (except audio):

Protocols:

· Second draft on reliable streaming.
· Second draft on Quality metrics for streaming
	SA4#26 

(5 - 9 May)
	· Creation of the permanent document (0.01). 

· Appointment of the editor

· Decision on the list of measurements required

· Progress on the protocol, the architecture, the requirements.



	June
	
	
	

	July
	[Audio handled in AMR-SWG:

· Testing of PSS/MMS audio codec candidates continue]
Audio handled in PSM-SWG

· Selection of “high bit rate” audio codec for PSS/MMS.
File format:

· First draft of Asset information in the file format.
Media (except audio):

Protocols:

· CR on reliable streaming to be presented at TSG-SA#21
· CR on Quality metrics for streamingto be presented at TSG-SA#21
	SA4#27 

(7 - 11 Jul) 
	· Decision on the definition of the agreed measurements 
· Decision on the architecture and protocol

· Progress the requirements.

	August
	
	
	

	September
	Audio handled in PSM-SWG: 

· AMR-WB+ test results

· Draft AMR-WB+ codec specs available

· (Combined ?) PSS/MMS Audio codec Test Results available 

· Selection of “low bit rate” audio codec for PSS/MMS Rel-6 

· Draft codec specifications available (prepared beforehand by each candidate).

· Presentation of PSS/MMS Audio codec draft specs for information at TSG-SA#21.

File format:

· Final version of the Asset information in the file format.

Media (except audio):

Protocols:

Last meeting for proposals with “new” functionality/content!
	SA4#28

(1-5 Sept)
	· Decision on the UE and server requirements
· Presentation of draft CRs

	October
	
	
	

	November
	Audio:

· Presentation of CRs to PSS/MMS specs (TSs 26.234 and 26.140) for approval at TSG-SA#22

File format:

· CR on work done for approval at TSG-SA#22

Media (except audio):

· CR on work done for approval at TSG-SA#22

Protocols:

· CR on work done for approval at TSG-SA#22

Finalisation of Release 6!
	SA4#29

(24-28 Nov)
	· Approval of final CRs


	December
	
	
	


END OF DOCUMENT

� M. Frédéric Gabin, NEC Technologies (� HYPERLINK "mailto:Frederic.gabin@mdc.nec.fr" ��Frederic.gabin@mdc.nec.fr�; + 33 1 49 07 28 21)







Page 5



