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2
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

NOTE:
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AC
Alternating Current

AL-SDU
Application Layer - Service Data Unit

AMR
Adaptive Multi-Rate

AMR-NB
Adaptive Multi-Rate - NarrowBand

AMR-WB
Adaptive Multi-Rate - WideBand

AMR-WB IO
Adaptive Multi-Rate - WideBand Inter-operable Mode, included in the EVS codec
ANBR
Access Network Bitrate Recommendation

ANBRQ
Access Network Bitrate Recommendation Query
APP
APPlication-defined RTCP packet

ARQ
Automatic repeat ReQuest

AS
Application Server

ATCF
Access Transfer Control Function

ATGW
Access Transfer GateWay

AVC
Advanced Video Coding

BFCP
Binary Floor Control Protocol

CCM
Codec Control Messages

CDF
Cumulative Distribution Function

CMR
Codec Mode Request

cps
characters per second

CS
Circuit Switched

CSCF
Call Session Control Function

CTM
Cellular Text telephone Modem

CVO
Coordination of Video Orientation

DTMF
Dual Tone Multi-Frequency

DTX
Discontinuous Transmission

ECN
Explicit Congestion Notification

ECN-CE
ECN Congestion Experienced

ECT
ECN Capable Transport

eNodeB
E-UTRAN Node B

E-UTRAN
Evolved UTRAN

EVS
Enhanced Voice Services

FECC
Far End Camera Control
FIR
Full Intra Request

FLR
Frame Loss Rate

FoIP
Facsimile over IP
GIP
Generic IP access

GOB
Group Of Blocks

H-ARQ
Hybrid - ARQ

HEVC
High Efficiency Video Coding

HSPA
High Speed Packet Access

ICM
Initial Codec Mode

IDR
Instantaneous Decoding Refresh

IFP
Internet Facsimile Protocol

IFT
Internet Facsimile Transfer

IMS
IP Multimedia Subsystem

IP
Internet Protocol

IPv4
Internet Protocol version 4

IRAP
Intra Random Access Point

ITU-T
International Telecommunications Union - Telecommunications

JBM
Jitter Buffer Management

MGCF
Media Gateway Control Function

MGW
Media GateWay

MIME
Multipurpose Internet Mail Extensions

MO
Management Object

MPEG
Moving Picture Experts Group

MRFC
Media Resource Function Controller

MRFP
Media Resource Function Processor

MSMTSI
Multi-Stream Multimedia Telephony Service for IMS

MSRP
Message Session Relay Protocol

MTSI
Multimedia Telephony Service for IMS

MTU
Maximum Transfer Unit

NACK
Negative ACKnowledgment

NNI
Network-to-Network Interface

NTP
Network Time Protocol

PCM
Pulse Code Modulation

PDP
Packet Data Protocol

PLI
Picture Loss Indication

POI
Point Of Interconnect

PSTN
Public Switched Telephone Network

PTZF
Pan, Tilt, Zoom and Focus

QCI
QoS Class Identifier
QMC
QoE Measurement Collection
QoE
Quality of Experience

QoS
Quality of Service

QP
Quantization Parameter
RoHC
Robust HeaderCompression

ROI
Region of Interest

RR
Receiver Report

RTCP
RTP Control Protocol

RTP
Real-time Transport Protocol

SB-ADPCM
Sub-Band Adaptive Differential PCM
SC-VBR
Source Controlled VBR
SDP
Session Description Protocol

SDPCapNeg
SDP Capability Negotiation

SID
SIlence Descriptor

SIP
Session Initiation Protocol

SR
Sender Report

SRVCC
Single Radio Voice Call Continuity
TFO
Tandem-Free Operation

TISPAN
Telecoms and Internet converged Services and Protocols for Advanced Network

TMMBN
Temporary Maximum Media Bit-rate Notification

TMMBR
Temporary Maximum Media Bit-rate Request

TrFO
Transcoder-Free Operation

UDP
User Datagram Protocol

UDPTL
Facsimile UDP Transport Layer (protocol)

UE 
User Equipment

VoIP
Voice over IP

VOP
Video Object Plane

**********************  START OF CHANGE 3   **********************
16.1
General

The MTSI Quality of Experience (QoE) metrics feature is optional for an MTSI client in a terminal and shall not disturb the MTSI service. Non-terminal MTSI clients (such as gateways) should not implement MTSI QoE reporting. An MTSI client that supports the QoE metrics feature shall support OMA-DM. The OMA-DM configuration server can configure the activation/deactivation and gathering of QoE metrics in the MTSI client (see clause 16.3). Configuration can also be done using the QMC functionality (see clause 16.5). An MTSI client supporting the QoE  metrics feature shall perform the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics. The MTSI client may send QoE metrics reports during the session and at the end of the session. The way how the QoE metrics are processed and made available is out of the scope of this specification.

**********************  START OF CHANGE 4   **********************
16.3
Metric Configuration

An MTSI client supporting the QoE metrics feature shall support the OMA-DM solution specified in this clause for configuration of QoE  metrics and their activation. The MTSI client shall also support the QMC functionality specified in clause 16.5 for configuration of QoE metrics.

The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.

If an MTSI client uses the OMA-DM configuration feature, it is mandatory for the MTSI client to implement the Management Object (MO) as described in this clause.

The 3GPP MTSIQOE (MTSI QoE metrics) MO defined in this clause may be used to configure the QoE metrics and reporting settings. 

The metrics specified in the MO may be derived by the MTSI client. Version numbering is included for possible extension of the MO.

The Management Object Identifier shall be: urn:oma:mo:ext-3gpp-mtsiqoe: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 [67].
**********************  START OF CHANGE 5   **********************
16.3.1
QoE metrics reporting management object

The following nodes and leaf objects in figure 16.1 shall be contained under the 3GPP_MTSIQOE node if an MTSI client supports the feature described in this clause (information of DDF for this MO is given in Annex I):










[image: image2]
Figure 16.1: MTSI QoE metrics management object tree

Node: /<X>
This interior node specifies the unique object id of a MTSI 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 MTSI client supports the “MTSI QoE metrics 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 URL of servers to which the QoE reports can be transmitted. It is URI addresses, e.g. http://qoeserver.operator.com. In case of multiple servers, the MTSI 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 or EPS bearer on which the QoE metric reports will be transmitted. This may be used to ensure that no costs are charged for QoE metrics reporting.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: the Access Point Name

/<X>/Format

This leaf specifies the format of the report and if compression (Gzip XML) [71] is used.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: “XML”, “GZIPXML”.

/<X>/Rules

This leaf provides in textual format the rules used to decide whether metrics are to be reported to the QoE metrics report server. The syntax and semantics of this leaf are defined in clause 16.3.3.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: See clause 16.3.3.

/<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
/<X>/Speech

The Speech node is the starting point of the speech media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/Speech/Metrics

This leaf provides in textual format the QoE metrics that need to be reported, the measurement frequency, the reporting interval and the reporting range. The syntax and semantics of this leaf are defined in clause 16.3.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause 16.3.2.

/<X>/Speech/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor meaning 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
/<X>/Video

The Video node is the starting point of the video media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/Video/Metrics

This leaf provides in textual format the QoE metrics that need to be reported, the measurement frequency, the reporting interval and the reporting range. The syntax and semantics of this leaf are defined in clause 16.3.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Access Types: Get

-
Values: see clause 16.3.2.

/<X>/Video/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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
/<X>/Text

The Text node is the starting point of the real-time text media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
-
Values: see clause 16.3.2.
/<X>/Text/Metrics

This leaf provides in textual format the QoE metrics that need to be reported, the measurement frequency, the reporting interval and the reporting range. The syntax and semantics of this leaf are defined in clause 16.3.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: see clause 16.3.2.

/<X>/Text/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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
/<X>/<LocationFilter>

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.
-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/<LocationFilter>/CellList

This element specifies a list of cell identified by E-UTRAN-CGI or CGI.
-
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 [YYY].

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

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

-
Format: int
-
Minimum Access Types: Get 

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

/<X>/<LocationFilter>/CircularAreaList

This leaf specifies a list of shapes defined as ‘CircularArea’ by OMA MLP [YYY].
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

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

-
Format: int
-
Minimum Access Types: Get 

-
Values: ‘lev_conf’ defined by OMA MLP [YYY].
/<X>/<LocationFilter>/Ext
The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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
**********************  START OF CHANGE 6   **********************
16.4
Metrics Reporting
When a session is started, the MTSI client must determine whether QoE reporting is required for the session. If the parameter "Enabled" is set to false, no QoE reporting shall be done. If the "Enabled" parameter is set to true the optional "Rules" parameters are checked (sub-clause 16.3.3) to define if QoE reporting shall be done.

Once the need for QoE reporting has been established, the client shall continuously compute all specified metrics for each measurement interval period, according to the "Measure-Resolution" parameter (sub-clause 16.3.2). In order to bound the resources used by metrics reporting, the minimum values for the Measure-Resolution and Sending-Rate are specified to be 5 seconds and 30 seconds respectively. The computed metrics are represented in a vector format, adding an additional metric value to each metric vector after each new measurement interval period.

Note that the calculated metrics shall only cover one measurement interval. For instance, if the corruption duration extends longer than to the end of the current measurement interval, only the portion which fits into the current measurement interval shall be reported. The remaining portion of the corruption duration shall be reported as belonging to the next measurement interval.

The end of the session will normally not correspond to the end of a measurement interval period, so the metrics for the last measurement interval period will typically be calculated over a time shorter than the configured measurement interval. Note, however, that these last metrics shall still be added to the metrics vectors and reported to the server. 

It is possible for the server to use the start and stop timestamps, together with the knowledge of the configured measurement interval, to derive the actual length of the last measurement interval period, but any specific action or interpretation of these last shorter measurements is out of scope of this specification.

The MTSI client shall send QoE report messages to the server in accordance with the specified reporting interval "Sending-Rate" (sub-clause 16.3.2). All stored metrics data shall then be sent to the server, and then deleted from the metrics storage. 

Note that if the reporting interval is not an integer multiple of the measurement interval, only the measurement interval periods which have been fully passed shall be included in the report. The ongoing not-passed measurement interval period shall be included in the next report. The only exception is at the end of the session, where also the last ongoing measurement interval period shall be directly calculated and included in the report.

If QoE configuration has been done via the OMA MO, the client shall send QoE reports using the HTTP (RFC 2616 [73]) POST request carrying XML formatted metadata. If the optional "APN" parameter is defined in the OMA managed object, that APN shall be used for establishing the PDP context or EPS bearer on which the QoE metric reports will be transmitted. The MTSI client randomly selects one of the URIs from the MO "Server" parameter, with uniform distribution.
If QoE configuration has been done via the QMC functionality (see clause 16.5), the client shall also send the QoE reports as described in clause 16.5.
Each QoE report is formatted in XML according the following XML schema (sub-clause 16.4.1). An informative example of a single reception report XML object is also given (sub-clause 16.4.2). The reports should be compressed using GZIP only if the MO parameter "Format" specifies this.

Each QoE Metrics element has a set of attributes and any number of media level QoE Metrics elements. All attributes are defined in sub-clause 16.4.1 and correspond to the QoE metrics listed in sub-clause 16.2. Individual metrics can be selected as described in sub-clause 16.3.2.

Except for the media level QoE metrics, the following parameters shall be reported for each report:

-
The callId attribute identifies the call identity of the SIP session.

-
The clientId attribute is unique identifier for the receiver, e.g. an MSISDN of the UE as defined in [80].

-
The startTime and stopTime attributes identifies the client NTP time when the measurements included in the report were started and stopped. The time is based on the local real-time clock in the client, and might not be consistent with the true NTP time. However, assuming that the reporting is done without any extra delay the server can use the stopTime attribute to correct the timestamps if necessary.

-
The mediaId attribute shall be reported for each media level QoE report, and identifies the port number for the media.

**********************  START OF CHANGE 7   **********************
16.5

QoE Measurement Collection Functionalities

16.5.1
Configuration and reporting

As an alternative to configuration via 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 [XXX] messages 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 [XXX]). The container is an octet string with a maximum length of 1000 bytes, with gzip-encoded data (see [71]) stored in network byte order. When the container is uncompressed it is expected to conform to XML-formatted QoE configuration data according to clause 16.5.2 in the current specification. This uncompressed QoE Configuration shall be delivered to the MTSI client.
-
QoE Metrics: QoE Metrics from the MTSI client shall be XML-formatted according to clause 16.4 in the current specification. The XML data shall be compressed with gzip (see [71]) 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 [XXX]). 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 MTSI services" (see [XXX]) to TRUE.
The exact implementation is not specified here, but an example signalling diagram below shows the QMC functionality with a hypothetical "QMC Handler" entity. 
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Figure L-1: example signalling diagram

Note that the QMC Handler is only shown here as one possible implementation, and it need not be implemented as such. The corresponding QMC functionality could be built into the MTSI client or into other UE entities. In this version of the specification the detailed implementation of the above functionalities is left to the UE vendor.
16.5.2
XML configuration

When QoE reporting is configured via the QMC functionality, the configuration basically contains the same information as in the QoE metrics reporting managed object (see clause 16.3.1), but encapsulated according to the XML scheme below. Note that the managed object leaves "Servers", "APN" and "Format" are not needed for the QMC functionality, and thus not included.
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="urn:3gpp:metadata:2017:MTSI:qoeconfig" 
    elementFormDefault="qualified"
    xmlns:xs="http://www.w3.org/2001/XMLSchema"
    xmlns:sv="urn:3gpp:metadata:2017:MTSI:schemaVersion"
    xmlns="urn:3gpp:metadata:2017:MTSI:qoeconfig">
    <xs:element name="MTSIQualityReporting" type="QualityReportingType"/>

    <xs:complexType name="QualityReportingType">
        <xs:sequence>

            <xs:element name="LocationFilter" type="LocationFilterType" minOccurs="0"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

        </xs:sequence>
        <xs:attribute name="enabled" type="xs:boolean" use="required"/>
        <xs:attribute name="rules" type="xs:string" use="optional"/>

        <xs:attribute name="speechMetrics" type="xs:string" use="optional"/>

        <xs:attribute name="videoMetrics" type="xs:string" use="optional"/>

        <xs:attribute name="textMetrics" type="xs:string" use="optional"/>
        <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:schema>
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="urn:3gpp:metadata:2017:MTSI:schemaVersion"
    xmlns="urn:3gpp:metadata:2017:MTSI:schemaVersion" 

    xmlns:xs="http://www.w3.org/2001/XMLSchema"

    elementFormDefault="qualified">

    <xs:element name="schemaVersion" type="xs:unsignedInt"/>

    <xs:element name="delimiter" type="xs:byte"/>
</xs:schema>
<
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