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<Change1 Start>
8.4.1.53
Measurement Control and Report of Application layer measurement for Quality metrics: Average Throughput, Initial Playout Delay and Buffer Level for 3GP-DASH Streaming
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
How to trigger a streaming session in initial condition is for further study.
8.4.1.53.1
Definition

8.4.1.53.2
Conformance requirement

26.247[66] Annex L (normative) 25.331 [8] Clause 8.4.1 TP1
QoE Measurement Collection Functionalities.
As an alternative to configuration via MPD or OMA-DM, the QoE configuration can optionally be specified by the QoE Measurement Collection (QMC) functionality. In this case the QoE configuration is received via specific RRC messages (see25.331 [8]) over the control plane, and the QoE reporting is also sent back via RRC messages over the control plane.

If QMC is supported, the UE shall support the following QMC functionalities:

-
QoE Configuration: The QoE configuration will be delivered via RRC to the UE as a container according to "Application Layer Measurement Configuration" (see 25.331[8]). The container is an octet string with a maximum length of 1000 bytes, with gzip-encoded data (see IETF RFC 1952: "GZIP file format specification" version 4.3) stored in network byte order. The container shall be uncompressed, and is then expected to conform to XML-formatted QoE configuration data according to clause 10.4 in the specification 26.247 [66]. This QoE Configuration shall be forwarded to the DASH client.

-
QoE Metrics: QoE Metrics from the DASH client shall be XML-formatted according to clause 10.6 in the specification 26.247 [66]. The XML data shall be compressed with gzip (see IETF RFC 1952: "GZIP file format specification" version 4.3) and stored in network byte order into an octet string container with a maximum length of 8000 bytes. The container shall be delivered via RRC to the eNB according to "Application Layer Measurement Reporting" (see 25.331[8]). The behaviour if the compressed data is larger than 8000 bytes is unspecified in this version of the specification.

-
The UE shall also set the QMC capability "QoE Measurement Collection for streaming services" to TRUE.

25.331[8] clause 8.4.1 and clause 8.4.2 RRC MEASUREMENT procedure.
Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in TS 25.331 subclause 8.4.1 and 8.4.2 unless otherwise specified below.

The UE shall:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

…

2>
for measurement type "Application layer measurement configuration":

3>
if the UE is not in CELL_DCH or CELL_FACH state:

4>
the UE behaviour is unspecified.

3>
else:

4>
forward the content of the IE "Application layer measurement configuration" to upper layers.

…

1>
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONTROL message:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

…

4>
if measurement type is set to "Application layer measurement configuration", if the IE "Container for application layer measurement configuration" is present in the MEASUREMENT CONTROL message:

5>
replace all instances of the IEs listed above (and all their children) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the IEs received in the MEASUREMENT CONTROL message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

2>
for measurement type "Application layer measurement configuration":

3>
if the UE is not in CELL_DCH or CELL_FACH state:

4>
the UE behaviour is unspecified.

3>
else:

4>
inform upper layers to clear the stored "Application layer measurement configuration" and forward the content of the IE "Application layer measurement configuration" to upper layers.

…

25.331[8] subclause 8.4.1 TP2
1>
if any configured application layer measurement configuration is to be released, the UE shall:

2>
inform upper layers to clear the stored "Application layer measurement configuration".

…

25.331[8] subclause 8.4.2 TP1
Measurement Report

In CELL_DCH state, the UE shall:

1>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

…

The reporting criteria are fulfilled if either:

-
a periodic MEASUREMENT REPORT message shall be sent according to the IE "Periodical Reporting Criteria"; or

-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause 14.

-
a "Container for application layer measurement reporting" is received from upper layers.

For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

1>
if measurement type "Application layer measurement configuration" is configured and the UE is in CELL_DCH state:

2>

set the IE "Application layer measurement reporting" to include measurements according to the IE "Application layer measurement configuration" of that measurement stored in variable MEASUREMENT_IDENTITY.

The UE shall:

1>
transmit the MEASUREMENT REPORT message on the uplink DCCH using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.






26.247[66] 10.6.2 Report Format
The QoE report is formatted as an XML document that complies with the XML schema listed in 26.247[66] clause 10.6.2 
26.247[66] 10.6.3
Reporting Protocols

For configuration done via the QMC functionality (see 26.247[66] Annex L), the client shall also send QoE reports via the QMC functionality.

Total QoE reporting metrics suppored by 3GP-DASH clients refer to 26.247[66] clause10.4 Quality Metrics for DASH
The following metrics shall be supported by 3GP-DASH clients supporting the QoE reporting feature: 

- 
List of of Representation Switch Events (26.247[66] Clause 10.2.3),
- 
Average Throughput (26.247[66] Clause 10.2.4),
-
Initial Playout Delay (26.247[66] Clause 10.2.5),
- 
Buffer Level (26.247[66] Clause 10.2.6),
- 
Play List (26.247[66] Clause 10.2.7),
- 
MPD Information (26.247[66] Clause 10.2.8), and
-
Device information (26.247[66] Clause 10.2.10).
Encapsulated  in the RRC message IE "Container for application layer measurement configuration", there is an attribute  @Metrics containing a list of quality metric keys listing all metrics that the DASH client shall collect and report , the semantics of the attribute elements are provided in 26.247[66] clause 10.4. Table 32: Semantics of Metrics element and Table 33: XML-Syntax of Metrics element
The definintion of metrics being tested refer to 26.247[66] clause 10.2 QoE Metric Definitions subclause 10.2.4, 10.2.5 and 10.2.6, 
Average Throughput

In 26.247[66] Clause 10.2.4 Table 27 Average Throughput indicates the average throughput that is observed by the client during the measurement interval.

Intial Playout Delay

In 26.247[66] Clause 10.2.5 Table 28 Initial Playout Delay indicates the initial playout delay at the start of the streaming of the presentation. 

Buffer Level

Table D.4 List of buffer level in Annex D.4.5 in ISO/IEC 23009-1[67] specifies the metrics for buffer level status events.

Reference 3GPP TS 25.331[8] clause 8.4.1.3 and 8.4.2 and 26.247[66] Clause 10 and Annex L
8.4.1.53.3
Test Purpose
1. To verify UE that is running a 3GP-DASH streaming session, can parse the application layer measurement control command correctly and response the measurement report according to commanded measurement configuration properly;

2. To verify that quality metrics of average throughput, initial Playout Delay and buffer level required for 3GP-DASH streaming session are collected and reported properly as required in the configuration;

8.4.1.53.4
Method of test

Initial Condition

If a 3GP-DASH streaming session is in test, a 3GP-DASH stream service server and a client are deployed. The streaming service server and client conforming to ISO/IEC 23009-1[67] are deployed as the figure 8.4.1.53.4-1 referring to ISO_IEC_23009-2 [68]. 
MP4 formatted media content files conforming to ISO/IEC 14496[70] and the MPD files conforming to ISO_IEC_23009-1[67] are stored in the streaming service server, and MPD file is downloaded in the UE also. 
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Figure 8.4.1.53.4-1: Connection diagram of streaming service QoE measurement

The overview of the protocol stack of server and client is shown in figure 8.4.1.53.4-2 referring to 26.247[66] clause 5, clause 6;
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Figure 8.4.1.53.4-2: Overview of the protocols stack of HPD or 3GP DASH server and client

Radio environment: Static Channel: Normal propagation condition described in 34.108 [9] clause 5.2.2, ideal channel quality to ensure reliable data transfer in air interface;

System Simulator: 1 cell 
UE:

-
The UE shall be operated under normal test conditions.

-
PS_DCCH+DTCH E_DCH/HS_DSCH (state 6-18) under condition A13 or A12, as specified in clause 7.4 of TS 34.108. 
Test Procedure

MEASUREMENT CONTROL message is sent to UE immediately after radio bearer setup complete to trigger application layer measurement and reporting;

UE starts a 3GP-DASH streaming service in the application to enable a media content download layer;

SS continuously schedules RAB data to provide radio bearer service to the higher layer, the scheduling rate refers to the uplink CQI feedback by UE according to the 25.214[5] clause 6A;

Within 30 seconds after measurement control message (step1) is sent out, UE shall send the first measurement report (step3) to SS, SS checks the quality metric items in the report according to the application measurement configuration container.

UE shall repeat the measurement report according to the reporting interval specified in measurement control message, SS checks the quality metric items in the report according to the application measurement configuration container.

180 seconds after Measurement control message (setup Application layer measurement), SS sends Measurement control message (release Application layer measurement), and SS verifies no further MEASUREMENT REPORT messages on uplink DCCH.

Expected Sequence

	Step
	Direction
	Message(Control Plane)
	Comments

	
	UE
	SS
	
	

	1
	
	MEASUREMENT CONTROL(setup Application layer measurement)
	RRC

	2
	
	
	It’s requested to start a streaming service in media player

	3
	
	
	SS shall wait for a MEASUREMENT REPORT message, this MEASUREMENT REPORT shall be received after streaming session setup in step2

	4.1
	
	MEASUREMENT REPORT(Application layer measurement)
	RRC

After receiving this message SS shall expect to receive the next MEASUREMENT REPORT message after 20 seconds

	…
	
	…
	RRC
SS shall expect to receive the next MEASUREMENT REPORT message every 20 seconds

	4.n
	
	MEASUREMENT REPORT (Application layer measurement)
	RRC

	5
	
	MEASUREMENT CONTROL (release Application layer measurement)
	RRC

After 180 seconds from step 3, SS sends Measurement Control to UE

	6
	
	
	Wait 20 seconds and verify that no further MEASUREMENT REPORT messages are detected on the uplink DCCH.


Specific Message Contents

MEASUREMENT CONTROL (Step 1) (FDD)

	Information Element
	Value/remark

	Measurement identity
	16

	Measurement command
	Setup

	 - CHOICE measurement type
	Application layer measurement configuration

	 -Container for application layer measurement configuration
	The list of string in the form of Xml file is gzip-encoded data (see IETF RFC 1952: "GZIP file format specification" version 4.3) stored in network byte order, the string length is less than 1000bytes, enclosed in the compressed file is a measurement configuration conforming to XML-formatted QoE configuration according to 26.247[66] Table 32 Semantics of Metrics.

	Additional measurement list
	Not Present


Container for application layer measurement configuration

	    <!-- QoE Collection Configuration -->

<?xml version="1.0" encoding="UTF-8"?>
<QoEMetrics xmlns="urn:3gpp:metadata:2011:HSD:QoEMetrics" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:QoEMetrics.xsd" metrics= "InitialPlayoutDelay AvgThroughput BufferLevel(4000)">
  <Reporting reportingInterval="20000"/>
  <Range duration="PT3M"/> 

</QoEMetrics>

	Note: Semantic of the xml document

Quality metrics as  listed InitialPlayoutDelay, AvgThroughput, BufferLevel shall be reported by the client

The QoE metric reporting interval is 20 seconds

The BufferLevel is recorded every 1 second

The collection period is 3  minutes immediately from when the measurement request is received.


MEASUREMENT REPORT (Step 3 and 4) (FDD)

	Information Element
	Value/remark

	Measurement identity
	16

	Measured Results
	

	 - CHOICE measurement
	Application layer measurement report

	Container for application layer measurement reporting
	The list of string is gzip-encoded data (see IETF RFC 1952: "GZIP file format specification" version 4.3) stored in network byte order, the string length is less than 8000bytes, enclosed in the compressed file is a measurement report complying with the receptionreport xml schema in 26.247[66] section 10.6.2, the measurement report is checked according to clause 8.4.1.53.5


Container for Application layer measurement reporting

	<?xml version="1.0" encoding="UTF-8"?>
<ReceptionReport xmlns="urn:3gpp:metadata:2011:HSD:receptionreport" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:receptionreport.xsd" contentURI=”…”>
   <QoeReport periodID=”…” reportTime=”…” reportPeriod="20000">
       <QoeMetric>
           <InitialPlayoutDelay>...</InitialPlayoutDelay> 

       </QoeMetric>       

   </QoeReport>
   <QoeReport periodID=”…” reportTime=”…” reportPeriod=”20000”>
       <QoeMetric>
           <BufferLevel>
               <BufferLevelEntry t=”…” level=”…” />
               <BufferLevelEntry t=”…”  level=”…” />
               <BufferLevelEntry t=”…”  level=”…” />
               <BufferLevelEntry t=”…”  level=”…” />
               <BufferLevelEntry t=”…”  level=”…” />
           </BufferLevel> 

       </QoeMetric>
       <QoeMetric>
               <AvgThroughput numBytes=”…”  activityTime=”…”   t=”…” duration=”20000”/> 

       </QoeMetric>
   </QoeReport>
</ReceptionReport>

	Note:

The exact values of the attributes in the xml file are decided in real time.


MEASUREMENT CONTROL (Step 5) (FDD)

	Information Element
	Value/remark

	Measurement identity
	16

	Measurement command
	Release

	 - CHOICE measurement type
	Application layer measurement configuration

	 -Container for application layer measurement configuration
	.

	Additional measurement list
	Not Present


8.4.1.53.5
Test Requirement

In step 3 and 4, the UE shall send MEASUREMENT REPORT message to report application layer data measurement report  including an xml document as the Container for Application layer measurement report carrying QoE metrics of InitialPlayoutDelay, BufferLevel and Avgthroughput. The xml document complies with the receptionreport xml schema in 26.247[66] section 10.6.2 such that SS can parse it successfully, and the record for each QoE metric is complying with the description in the table 8.4.1.53.5-1, 8.4.1.53.5-2 or 8.4.1.53.5-3 respectively.

Table 8.4.1.53.5-1: Initial Playout Delay(step3)
	Key
	Type
	Description and remark

	InitialPlayoutDelay
	Integer
	

Check if it’s present


Table 8.4.1.53.5-2: List of buffer level (step3,4)
	Key
	Type
	Description and remark

	BufferLevel
	List
	

	
	Entry
	Object
	

	
	
	t
	Real-Time
	
To check if it’s set to wall-clock time time stamp, and the gap of “t” in the two consecutive entries should equal to 1 second.

	
	
	level
	Integer
	
To check if it’s present.


Table 8.4.1.53.5-3: Average Throughput(step3,4)
	Key
	Type
	Description and remark

	AvgThroughput
	Object
	

	
	numbytes
	Integer
	
To check if it’s present.

	
	activitytime
	Integer
	
To check if it’s present.

	
	t
	Real Time
	
To check if it’s present.

	
	duration
	Integer
	
To check if it’s set to 20000

	
	accessbearer
	String
	
No need check

	
	inactivitytype
	Enum
	



No need check


In step 6, the UE shall stop sending MEASUREMENT REPORT messages.

<Change1 End>
<Unchanged contents omitted>
<Change2 Start>

8.4.1.55
Measurement Control and Report: Application layer measurement for Quality metrics: PlayList, Representation Switch Events and MPD information for 3GP-DASH Streaming
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
How to trigger a streaming session in initial condition is for further study.

8.4.1.55.1
Definition

8.4.1.55.2
Conformance requirement

Refer to subclause 8.4.1.53.2 with the exception of the objective QoE mestrics are specified in 26.247[66] clauses 10.2.3, 10.2.7 and 10.2.8
Representation Switch Events
This metric is specified in Annex D.4.4 in ISO/IEC 23009-1 [43] Table D.3 — List of Representation switch events.
Play List
This metric is specified in 26.247[66] clause 10.2.7 Play List Table 30 Play List
MPD Information for Quality Reporting
This metric is specified in 26.247[66] clause 10.2.8 MPD Information Table 31: MPD Information for Quality Reporting
8.4.1.55.3
Test Purpose

1. To verify UE that is running a 3GP-DASH streaming session, can parse the application layer measurement control command correctly and response the measurement report according to commanded measurement configuration properly;

2. To verify that the quality metrics of PlayList, Representation Switch Events and MPD information for 3GP-DASH Streaming session are collected and reported properly as required in the configuration, e.g. rate reduction event is reported when it happens in application layer caused by network congestion.

8.4.1.55.4
Method of test

Initial Condition

Refer to subclause 8.4.1.53.4 for 3P-DASH streaming session with following exception:
[TBD]

Test Procedure

MEASUREMENT CONTROL message is sent to UE immediately after radio bearer setup complete to trigger application layer measurement and reporting;

UE starts a 3GP-DASH streaming service in the application layer to enable media contents download;

In radio access layer, SS schedules the downlink packets arriving, the instantaneous scheduling rate is based on the uplink CQI feedback by UE and restricted to the DL maximum bit rate specified in the table 8.4.1.55.4-1 DL MBR set. There exists transmission rate variation, which will cause codec rate switching in the media player.

Table 8.4.1.55.4-1: DL MBR set

	Parameter
	Unit
	T0
	T1

	Downlink Maximum Bit Rate(MBR) 
	bps
	MBR1
	MBR2

	Note1:





MBR1 = min(7200000, 1000*Maximum DL transport block size(bits)/TTI(ms)), MBR2= MBR1/2

Note3: T0: It’s the time immediately after streaming session setup successfully;

Note4: T1 is 1  minute later than T0.


UE shall send the measurement report as per measurement control configuration carrying play list, representation switch events and Mpd information which reflect the codec switching in media player, SS checks the quality metrics in the report according to the application measurement configuration container.

Expected Sequence

	Step
	Direction
	Message(Control Plane)
	Comments

	
	UE
	SS
	
	

	1
	
	MEASUREMENT CONTROL(setup Application layer measurement)
	RRC

	2
	
	
	It’s request to start a streaming service in media layer

	3
	
	
	SS schedules the downlink packets restricted to the DL MBR set at T0  column in   Table 8.4.1.55.4-1 DL MBR set 

	4
	
	
	SS schedules the downlink packets restricted to the DL MBR set at T1  column in   Table 8.4.1.55.4-1 DL MBR set 

	5
	
	
	Wait until the end of media content, meantime a representation switching event is expected in the media player

	6
	
	MEASUREMENT REPORT (Application layer measurement)
	RRC

SS waits for a MEASUREMNT REPORT message at the end of the media content.

Qoe Metrics of playlist, representation switching event ,and the MPDinfo of the representations involved shall be reported according to clause 8.4.1.55.5


Specific Message Contents

Refer to Specific Message Contents in the subclause 8.4.1.53.4 with the following exception
Container for application layer measurement configuration

	    <!-- QoE Collection Configuration -->

<?xml version="1.0" encoding="UTF-8"?>
<QoEMetrics xmlns="urn:3gpp:metadata:2011:HSD:QoEMetrics" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:QoEMetrics.xsd" metrics= "RepSwitchList PlayList MPDInformation ">
  </QoEMetrics>

	Note: Semantic of the xml document:Qualtiy metrics of Representation switch events, playlist and the MPDinformation shall be reported by the client at the end of media content.


Container for Application layer measurement report

	<?xml version="1.0" encoding="UTF-8"?>
<ReceptionReport xmlns="urn:3gpp:metadata:2011:HSD:receptionreport" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:receptionreport.xsd" contentURI="">
<QoeReport periodID="" reportPeriod="" reportTime="">

<QoeMetric>


<PlayList>


<Trace startType="NewPlayoutRequest " mstart="" start="">



<TraceEntry representationId="rep1" start=""   mstart="" duration="" stopReason="EndOfPeriod"> </TraceEntry>



<TraceEntry representationId="rep1" start=""   mstart="" duration="" stopReason="Rebuffering"> </TraceEntry?>



<TraceEntry representationId="rep2" start=""   mstart="" duration="" stopReason="RepresentationSwitch"> </TraceEntry>



<TraceEntry representationId="rep2" start=""   mstart="" duration="" stopReason="EndOfPeriod"> </TraceEntry>


</Trace>


</PlayList>

</QoeMetric>

<QoeMetric>

 <RepSwitchList>


<RepSwitchEvent to="rep2" mt="" t="" ></RepSwitchEvent>

 </RepSwitchList>

</QoeMetric>

<QoeMetric>

 <MPDInformation representationId="rep1">


<Mpdinfo bandwidth="" codecs="" mimeType="" qualityRanking="" frameRate="" height="" width=""></Mpdinfo>

 </MPDInformation>

 <MPDInformation representationId="rep2">


<Mpdinfo bandwidth="" codecs="" mimeType="" qualityRanking="" frameRate="" height="" width=""></Mpdinfo>

 </MPDInformation>

</QoeMetric>
</QoeReport>
</ReceptionReport>


	Note: The exact values of the attributes in the xml file are decided in real time.


8.4.1.55.5
Test Requirement

The UE shall send MEASUREMENT REPORT message to report application layer data measurement report including an xml document as the Container for Application layer measurement report carrying QoE metrics of Playlist, Representation Switch Events and MPD information. The xml document complies with the receptionreport xml schema in 26.247[66] section 10.6.2 such that SS can parse it successfully, and the records for each QoE metric are complying with the description in the table 8.4.1.55.5-1, 8.4.1.55.5-2 and 8.4.1.55.5-3.

There are at least two TraceEntries in the QoeMetric report of Playlist, stopReason in one of which shall be “RepresentationSwitch”, and stopReason in the one shall be “end of content” or “rebuffering”; there is at least one entry in QoeMetric report of RepSwitchList, and there are at least two entries in QoeMetric report of MPDInformation, both are for the representations listed in the report of playlist.
Table 8.4.1.55.5-1: List of Representation switch events (step6) [Description  TBD]
	Key
	Type
	Description

	RepSwitchList
	List
	

	
	Entry
	Object
	

	
	
	t
	Real-Time
	

	
	
	mt
	Media-Time
	

	
	
	to
	String
	

	
	
	lto
	Integer
	



Table 8.4.1.55.5-2: PlayList(step6) [Description  TBD]
	Key
	Type
	Description

	PlayList
	List
	

	
	Entry
	Object
	

	
	
	start
	Real Time
	

	
	
	mstart
	Media Time
	

	
	
	starttype
	Enum
	






	
	
	Trace
	List
	

	
	
	
	Traceentry
	Objects
	

	
	
	
	
	representationid
	String
	



	
	
	
	
	subreplevel
	Integer
	



	
	
	
	
	start
	Real Time
	


	
	
	
	
	sstart
	Media Time
	


	
	
	
	
	duration
	Integer
	


	
	
	
	
	playbackspeed
	Real
	

	
	
	
	
	stopreason
	Enum
	










	
	
	
	
	stopreasonother
	String
	






Table 8.4.1.55.5-3: MPD Information for Quality Reporting(step6) [Description  TBD]
	Key
	Type
	Description

	MPDInformation
	Object
	

	
	representationid
	String
	


	
	subreplevel
	Integer
	

	
	Mpdinfo
	RepresentationType
	


	Note: The RepresentationType refers to the receptionreport xml schema in 26.247[66] section 10.6.2


<Change2 End>
3GP-DASH Streaming Server
3GP-DASH Streaming Client
SS
UE



