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*************************  Start of change *************************
10.4
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 (Clause 10.2.3),
- 
Average Throughput (Clause 10.2.4),
-
Initial Playout Delay (Clause 10.2.5),
- 
Buffer Level (Clause 10.2.6),
- 
Play List (Clause 10.2.7),
- 
MPD Information (Clause 10.2.8), and
-
Device information (Clause 10.2.10).
The @metrics attribute contains a list of quality metric keys listing all metrics that the DASH shall collect and report.

The semantics of the attributes within the Metrics element are provided in Table 32. The XML-syntax of a Metrics element is provided in Table 33. 

Table 32: Semantics of Metrics element

	Element or Attribute Name
	Use
	Description

	
	Metrics
	
	DASH metric element

	
	
	@metrics
	M
	This attribute lists all quality metrics (as a list of quality metric keys as defined in section 10.2, separated by a whitespace) that the client shall report. 

Certain keys allow specifying a measurement interval or period over which a single value of the metric is derived and potentially also other parameters controlling the collection of the metrics. The parameters, if any, are included in parenthesis after the key and their semantics are specified in clause 10.2 with the metric definition itself.

	
	
	Range
	0..N
	When specified, it indicates the time period during which quality metric collection is requested. When not present, quality metric collection is requested for the whole duration of the content.

	
	
	
	@starttime
	O
	When specified, it indicates the start time of the quality metric collection operation. When not present, quality metric collection is requested from the beginning of content consumption. For services with MPD@type “Live”, the start time of quality metric collection can be obtained in wallclock time by adding the value of this attribute indicated in media time to the value of the MPD@availabilityStartTime attribute. For services with MPD@type “OnDemand” , the start time is indicated in media time and is relative to the PeriodStart time of the first period in this MPD.

	
	
	
	@duration
	O
	When specified, it indicates the duration of the quality metric collection interval. The value of this attribute is expressed in media time.

	
	
	LocationFilter
	0..1
	When present, this element indicates the geographic area(s) or location(s) where quality metric collection is requested. When not present, quality metric collection is requested regardless of the device’s location. The LocationFilter element comprises one or more instances of any combination of targeted cell-IDs, polygons and circular areas.Each cell-ID entry in LocationFilter is announced in cellList, and each polygon and circular area entry is announced in the polygonList or and circularAreaList elements, respectively.

	
	
	   cellList
	0..N
	This element specifies a list of cell identified by E-UTRAN-CGI or CGI.

	
	
	   shape
	
	Geographic area comprising one or more instances of polygonList and/or circularAreaList elements.

	
	
	      polygonList
	0..N
	This element, when present, comprises a list of ‘Polygon’ shapes as defined by OMA MLP[51].

	
	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding polygon area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	
	
	      circularAreaList
	0..N
	This element, when present, comprises a list of ‘CircularArea’ shapes as defined by OMA MLP[51].

	
	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding circular area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	
	
	StreamingSourceFilter
	1..N
	The streaming source filter controls the streaming sources for which QoE metrics are collected and reported. The filter is defined as a URL pattern. If any streaming source filters are present, and the MPD URL of a media presentation does not match any of the filter values, then reporting is disabled and the DASH client shall not report the requested QoE metrics for that media presentation. If no filter is present, then reporting is enabled for any streaming source.

The filter is only intended to be used when reporting is activated by the QMC functionality as specified in Annex L.

	
	
	   @streamingsource
	M
	Streaming source filter pattern represented by a POSIX regular expression as specified by IEEE Std 1003.1-2008 [52].

	
	
	Reporting
	1...N
	Descriptor that provides information about the requested Quality Reporting method and formats. See clause 10.6 for the 3GP-DASH quality reporting schemes.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


Table 33: XML-Syntax of Metrics element

	    <!-- QoE Collection and Reporting -->
    <xs:complexType name="MetricsType">
        <xs:sequence>
            <xs:element name="Reporting" type="DescriptorType" maxOccurs="unbounded"/>
            <xs:element name="Range" type="RangeType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="LocationFilter" type="LocationFilterType" minOccurs="0"/>
            <xs:element name="StreamingSourceFilter" type="StreamingSourceFilterType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="metrics" type="xs:string" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>

    <xs:complexType name="RangeType">
        <xs:sequence>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="startTime" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="duration" type="xs:duration" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
<xs:complexType name="LocationFilterType">
        <xs:sequence>
            <xs:element name="cellID" type="xs:unsignedLong" minOccurs="0" maxOccurs="unbounded"/>

            <xs:element name="shape" type="ShapeType" minOccurs="0"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="ShapeType">
        <xs:sequence>
            <xs:element name="PolygonList" type="PolygonListType" minOccurs="0"/>
            <xs:element name="CircularAreaList" type="CircularAreaListType" minOccurs="0"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="PolygonListType">
        <xs:annotation>
            <xs:documentation> see [OMA MLP] </xs:documentation>
        </xs:annotation>
        <xs:sequence>
            <xs:element name="Polygon" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



        </xs:sequence>
        <xs:attribute name="ConfLevel" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="CircularAreaListType">
        <xs:annotation>
            <xs:documentation> see [OMA MLP] </xs:documentation>
        </xs:annotation>
        <xs:sequence>
            <xs:element name="CircularArea" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



        </xs:sequence>
        <xs:attribute name="ConfLevel" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="StreamingSourceFilterType">
        <xs:sequence>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="streamingSource" type="xs:string" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>


*************************  End of change 1 *************************
*************************  Start of change 2 *************************
Annex F (normative):
OMA DM QoE Management Object

As an alternative to configuring the QoE reporting for each session via MPD, OMA-DM can be used to specify the QoE configuration. If such an OMA-DM QoE configuration has been specified, it shall be evaluated by the client for all subsequent sessions. 

For the OMA-DM QoE configuration the parameters are specified according to the following Managed Object (MO), and represents the same information as specified in section 10.4 and 10.5. Version numbering is included for possible extension of the MO.

The Management Object Identifier shall be: urn:oma:mo:ext-3gpp-pss-dash-qoe:1.0.

Protocol compatibility: The MO is compatible with OMA Device Management protocol specifications, version 1.2 and upwards, and is defined using the OMA DM Device Description Framework as described in the Enabler Release Definition OMA-ERELD _DM-V1_2 [22].

The nodes and leaf objects as provided in Figure F.1 shall be contained under the 3GPP_PSS_DASH_QOE node if a client supports the feature described in this clause.
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Figure F.1: Nodes and leaf objects

Node: /<X>

This interior node specifies the unique object id of a QoE metrics management object. The purpose of this interior node is to group together the parameters of a single object. 

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

The following interior nodes shall be contained if the client supports the QoE Management Object. 

/<X>/Enabled

This leaf indicates if QoE reporting is requested by the provider.

-
Occurrence: One

-
Format: bool

-
Minimum Access Types: Get

/<X>/Servers

This leaf contains a space-separated list of servers to which the QoE reports are transmitted. It is URI addresses, e.g. http://qoeserver.operator.com. In case of multiple servers, the client randomly selects one of the servers from the list, with uniform distribution.

-
Occurrence: One

-
Format: chr

-
Minimum Access Types: Get

-
Values: URI of the servers to receive the QoE report.

/<X>/APN

This leaf contains the Access Point Name that should be used for establishing the PDP context on which the QoE metric reports will be transmitted. This may be used to ensure that no costs are charged for QoE metrics reporting. If this leaf is not defined then any QoE reporting is done over the default access point.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: The Access Point Name

/<X>/Format

This leaf specifies the format of the report.If this leaf is not defined the QoE reports shall be sent uncompressed.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: “uncompressed”, “gzip”

/<X>/Interval

This leaf specifies how often QoE reports shall be sent. If this leaf is not defined only one QoE report shall be sent after the complete session.

-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get 

-
Values: seconds

/<X>/SamplePercentage

This leaf specifies the percentage of sessions for which QoE metrics shall be reported. The client evaluates a random number at start of each session to determine if reporting shall be done for the specific session. If this leaf is not defined QoE reports are sent for every session.

-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get 

-
Values: 0.0-100.0.

/<X>/StartTime

This leaf specifies when collection of QoE metrics shall start. It is specified in seconds and is relative to the start of the session. If this leaf is not defined, the QoE collection shall be done from the start of the session.

-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get 

-
Values: seconds

/<X>/Duration

This leaf specifies for how long QoE collection shall be done. It is specified in seconds and is relative to the start time of QoE collection. If this leaf is not defined QoE collection shall be done until the end of the session.

-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get 

-
Values: seconds.

/<X>/Metrics

This leaf specifies a list of white-space separated metrics which shall be reported, and follows the same syntax as specified for the "@metrics" attribute in Table 32. If this leaf is not defined no QoE reporting shall be done.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: Metrics as specified in section 10.4.
/<X>/StreamingSourceFilter
This leaf controls the Media Presentations for which QoE metrics are collected and reported. The filter is defined as a URL pattern. Each URL pattern is represented by a POSIX regular expression as specified by IEEE Std 1003.1-2008 [52]. 

If the MPD URL of a Media Presentation does not match any of the regular expressions as provided by the URL patterns in the StreamingSourceFilter values, then reporting is disabled and the DASH client shall not report the requested QoE metrics for that Media Presentation. If no StreamingSourceFilter leaf is present, then reporting is enabled for any Media Presentation.

-
Occurrence: ZeroOrMore
-
Format: chr

-
Minimum Access Types: Get 

-
Values: a POSIX regular expression providing the URL pattern.
/<X> /<LocationFilter>

This interior node specifies any location filters. 

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/<LocationFilter>/CellList
This leaf specifies a list of cellIDs.
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of ECGI or CGI.

/<X>/<LocationFilter>/PolygonList
This leaf specifies a list of shapes defined as ‘Polygon’ by OMA MLP[51].
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of ‘Polygon’ defined by OMA MLP[51].
/<X>/<LocationFilter>/Polygon_Conf_Level 
This leaf indicates the probability in percent that the DASH client is located in the corresponding polygon area specified by leaf ‘PolygonList’. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.
-
Occurrence: ZeroOrOne

-
Format: int
-
Minimum Access Types: Get 

-
Values: ‘lev_conf’ defined by OMA MLP[51].

/<X>/<LocationFilter>/CircularAreaList
This leaf specifies a list of shapes defined as ‘CircularArea’ by OMA MLP[51].
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: a list of ‘CircularArea’ defined by OMA MLP[51].
/<X>/<LocationFilter>/Circular_Conf_Level
This leaf indicates the probability in percent that the DASH client is located in the corresponding circular area specified by leaf ‘CircularAreaList’. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.
-
Occurrence: ZeroOrOne

-
Format: int
-
Minimum Access Types: Get 

-
Values: ‘lev_conf’ defined by OMA MLP[51].

/<X>/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor includes application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
*************************  End of change 2 *************************
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