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1 Introduction
During SA4#62, three documents were presented that introduce QoE Metrics in the context of the HTTP-based Streaming and Download Services (HSD). The documents are S4-110046, S4-110069 and S4-110101. This document is the summary of offline discussions that attempted to identify the relevance of each of the metrics, the type, and how they can be measured. Section 2 of this document summarizes the outcome of this offline discussion.
2 Summary of Discussions

2.1 Client Reference Model for QoE Metric Computation

A reference architecture for a DASH client is shown in Figure 1 together with 4 proposed Observation Points. 

[image: image1.png]DASH segments =

DASH access
client

Media decoder

Decoded
Sample
Buffer

oP1

0P4

S





Figure 1 Reference Architecture for DASH Client with 4 Observation Points for Quality Metrics Determination.
At any Observation Point what is observed is essentially a bi-directional continuous-time flow of information. This information flow can be described at a number of levels of abstraction. For example, at the lowest level an information flow can be described as a timed flow of raw data bits. But it is often more convenient to talk in terms of higher level objects, for example a video frame or an HTTP request, i.e. a sampled version of the process or a sequence of events together with the time instance each event happens. This information flow may not necessarily represent what is finally reported, but is only an intermediate description to define the metrics that are to be reported.
The scope of work is therefore to define metrics which can be derived based on the information flows at the four identified Observation Points at an appropriate level of abstraction for reporting.
The reference architecture serves for structured discussion in the context of QoE metric definition. 

2.2 Metrics under consideration
Table 1 provides an overview on he considered metrics. Specifically, the table includes

· Metric: the name of the metric and the document where it is introduced

· Type: The type of the event. We differentiate events, averages and observations at the end of the measurement interval. Events are typically reported as lists of events
3 Proposal

It is proposed to add section 2 into the permanent document for DASH under the use case QoE Metrics.

Table 1 Quality Metrics under Consideration for HSD

	Metric
	Type
	Observation Point
	Reported Information
	Definition
	Reasonable
	Status

	MPD Fetch Time

S4-110069

S4-110101
	Event

Possibly a list 
	OP1


	Time and duration of fetch
	Ok 
	Yes
	A

	Initialisation Segment Fetch

S4-110069
	Event

Possibly a list 
	OP1


	Time and duration of fetch
	Ok 
	Yes
	A

	Representation Switch Event
S4-110069

S4-110101
	Event
	OP2 (+OP1)


	Time

RepresentionIDTo

RepresentionIDFrom

Segment_IndexTo or MediaTimeTime

(duration: time between issueing request for this data and the time of this event)

(buffer at switch decision and switch event)
	Probably
	Yes
	A

	Representation Switch Duration
S4-110069

S4-110101
	Average over all switch events
	See above
	
	yes
	No, as included above
	

	Average Throughput
S4-110069
	Average
	OP1
	On idea for definition:

· Each HTTP Request is an event that has a assigned a throughput (body size/duration)

· Average is an average over all requests.

· Needs to be based on the activity.

Note: It was identified that this does not work for for parallel and pipelined request. Additional work is necessary to complete the definition.
	Needs discussion


	Yes
	A

	Inactivity Time
S4-110069
	List of events
	OP1

 
	Event Time

Times for which no unfulfilled request is outstanding.

(User Initiated or add event reporting for pause or other non-regular playout modes)
	May need some further discussion
	Yes
	A

	Resource Not Accessible
S4-110069
	List of events
	OP1


	Event time

URL

Error code
	OK
	Yes
	A

	Buffer Level
S4-110069

S4-110101
	Observation
	OP2


	Buffersize


	OK
	Almost

Does random sampling of buffer state make sense? Why would you do this?
	A

	Rebuffering

S4-110069

S4-110101
	List of events
	OP2 or OP3 or OP4
	Option 1:

OP2

Event time

Event duration

Media type

Gives the duration of an empty buffer, i.e. duration from when the buffer runs dry until it has delivered minbuffertime*bandwidth bytes again into the buffer.

Option 2:

OP3

Event time

Event duration

Look at activity at OP3

Option 3:

OP4

Event time

Event duration

Freeze/Mute period
	At OP2 quite confident

At OP3/OP4 would need further discussion
	Yes

But the exact Observation Point needs further discussion.
	A

	Download Amount
S4-110069
	PD
	
	
	
	To be investigated independent in the context of Progressive download and therefore independent of DASH.
	n/a

	Leftover Data

S4-110069
	PD
	
	
	
	To be investigated independent in the context of Progressive download and therefore independent of DASH.
	n/a

	All Content Buffered
S4-110101
	PD
	
	
	
	To be investigated independent in the context of Progressive download and therefore independent of DASH.
	n/a

	Segment Fetch

 S4-110101
	List of events
	OP1


	Time 

duration of fetch
	Ok for simple GET requests

Unclear when using partial GETs
	Needs further justification or at least understand relation to average throughput metric.
	Open

	Initial Playout
S4-110101
	Event
	OP1 and OP2/3/4


	Time MPD of fetch

Duration until first media is presented
	Ok 

Requires consideration whether measured on OP2, OP3 or OP4?
	Yes
	A

	Audio

S4-110101
	List of events
	OP2 (+OP1)


	Similar to RepresentationSwitchEvent, but adds information of the codec in the MPD
	Needs some further definition on what is reported
	Needs further clarification if this is necessary when RepresentationSwitchEvent is reported

These may be necessary for the OMA-DM case, where the OMA server (or the QoE report collecting server) might not have any possibility to otherwise know what codecs, media bitrate, media framerate were used.
	

	Video

S4-110101
	List of events
	OP2 (+OP1)
	Similar to RepresentationSwitchEvent, but adds information of the codec in the MPD
	Needs some further definition on what is reported
	Needs further clarification if this is necessary when RepresentationSwitchEvent is reported.

These are necessary for the OMA-DM case, where the OMA server (or the QoE report collecting server) might not have any possibility to otherwise know what codecs, media bitrate, media framerate were used.
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