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******** Start change 1 ********
[69]
3GPP TS 22.042: "Network Identity and Time Zone (NITZ), Stage 1".
[70]
3GPP TS 23.040: "Technical realization of Short Message Service (SMS)".
[71]
IETF RFC 1952 (May 1996): "GZIP file format specification version 4.3", P. Deutsch.
******** End change 1 ********
******** Start change 2 ********
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

APP
APPlication-defined RTCP packet

ARQ
Automatic repeat ReQuest

AS
Application Server

AVC
Advanced Video Coding

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
DTMF
Dual Tone Multi-Frequency
DTX
Discontinuous Transmission

GIP
Generic IP access

GOB
Group Of Blocks
H-ARQ
Hybrid - ARQ
HSPA
High Speed Packet Access

IDR
Instantaneous Decoding Refresh

IMS
IP Multimedia Subsystem

IP
Internet Protocol

IPv4
Internet Protocol version 4

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
MSRP



Message Session Relay Protocol
MTSI
Multimedia Telephony Service for IMS
MTU
Maximum Transfer Unit

NACK
Negative ACKnowledgment

NTP
Network Time Protocol

PDP
Packet Data Protocol

PLI
Picture Loss Indication

POI
Point Of Interconnect
PSTN    
Public Switched Telephone Network
QoE
Quality of Experience

QoS
Quality of Service
QP
Quantization Parameter
RoHC
Robust HeaderCompression
RR
Receiver Report

RTCP
RTP Control Protocol

RTP
Real-time Transport Protocol

SDP
Session Description Protocol

SID
SIlence Descriptor

SIP
Session Initiation Protocol

SR
Sender Report

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
UE 
User Equipment

VoIP
Voice over IP
VOP
Video Object Plane
******** End change 2 ********
******** Start change 3 ********
16
Quality of Experience

16.1
General

The MTSI Quality of Experience (QoE) metrics feature is optional for an MTSI client in terminal and shall not disturb the MTSI service. The MTSI client in terminal may send QoE metrics reports to a receiving QoE server during the session or at the end of the session. An MTSI client in terminal 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 in terminal. An MTSI client in terminal supporting the feature shall perform the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the QoE server using the HTTP transport protocol. The way how the QoE metrics are processed and made available in the client is out of the scope of this specification.

16.2
QoE metrics
An MTSI client in terminal supporting the QoE metrics feature shall support the reporting of the metrics in this clause.  Any unknown metrics shall be ignored by the client and not included in any QoE report. The QoE metrics are present both on session level and media levels (speech, video).
16.2.1
Session level metrics

16.2.1.1
Measurement start time

This parameter identifies the start time for the reporting interval. This uses the same format as used in the TP-Service-Centre-Time-Stamp, which is defined in 3GPP TS 23.040 [70], and its value shall be set as defined in 3GPP TS 22.042 [69].

16.2.1.2
Measurement stop time

This parameter identifies the stop time for the reporting interval. This uses the same format as used in the TP-Service-Centre-Time-Stamp, which is defined in 3GPP TS 23.040 [70], and its value shall be set as defined in 3GPP TS 22.042 [69].

16.2.1.3
Reporting interval
This parameter identifies the reporting interval in seconds.

16.2.2
Media level speech metrics

16.2.2.1
Speech codec type

This parameter identifies the used codec type during the measurement interval. If the codec type is changed, the codec type which has been used most during the measurement period shall be reported. 

16.2.2.2
Average coded speech bit rate

This parameter represents the average coded bit rate in kbit/sec used during the measurement interval. Only correctly received speech frames (not SID frames) shall be used in the calculation of the average coded bit rate.

16.2.2.3
Number of erased speech frames 

This parameter represents the number of erased speech frames (not SID frames) during the measurement interval. The metric shall be measured after the jitter buffer, which means that a late incoming and thus discarded frame shall be counted as an erased frame. Note that the parameter will be an estimate, as it is in some cases not possible to correctly identify all erased frames. 

16.2.2.4
Number of correctly received speech frames 

This parameter represents the number of correctly received speech frames (not SID frames) during the measurement interval. 
16.2.2.5
Speech round-trip time
This parameter identifies the speech round-trip time in milliseconds during the measurement interval. This value could be calculated from any round-trip time measurement within the measurement interval.
16.2.3
Media level video metrics

16.2.3.1
Video codec type, profile and level
This parameter identifies the video codec used during the measurement interval. If the codec type, profile or level is changed, the codec type, profile and level which has been used most during the measurement interval shall be reported.

16.2.3.4
Average coded video bit rate

This parameter represents the average coded video bit rate in kbit/sec used during the measurement interval. Only correctly received video frames shall be used in the calculation of the average coded video bit rate.
16.2.3.5
Video image size
This parameter represents the used video image size. If the image size is changed the size which is used most during the measurement interval shall be reported.

16.2.3.6
Number of erased video frames
This parameter represents the number of erased video frames during the measurement interval. The metric shall be measured after the jitter buffer, which means that a late incoming and thus discarded frame shall be counted as an erased frame.
16.2.3.7
Number of correctly received video frames
This parameter represents the number of correctly received video frames during the measurement interval. 
16.2.2.8
Video round-trip time
This parameter identifies the video round-trip time in milliseconds during the measurement interval. This value could be calculated from any round-trip time measurements within the measurement interval.
16.3
Configuration via OMA-DM

An MTSI client in terminal supporting the QoE metrics feature shall use the OMA-DM solution specified in this clause for configuration of QoE  metrics and their activation. If an MTSI client in the terminal uses this feature, it is mandatory for the MTSI client in the terminal 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 in terminal. Version numbering is included for possible extending of 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].

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


[image: image1]
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 in the terminal supports the “MTSI QoE metrics Management Object”. 
/<X>/Config

The Config node is the starting point of the configuration setting.

· Occurrence: ZeroOrOne

· Format: node

· Minimum Access Types: Get
/<X>/Config/QoE

This node is used to configure whether to switch on the QoE metric feature. 
· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on QoE metric feature.
/<X>/Config/Server

This node is used to configure the server which is going to take care of the receiving of the QoE report. It is one URI address, i.e. http://qoeserver.operator.com 

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: One URI of the server to receive the QoE report.
/<X>/Config/MInterval

This node is used to configure the interval between every measurement in seconds.

· Occurrence: One

· Format: integer

· Minimum Access Types: Get

· Values: positive value.

/<X>/Config/RInterval

This node specifies how often the accumulated measurements shall be reported. A reporting interval of 0 (zero) indicates that all measurements shall be reported after the end of the session.

· Occurrence: One

· Format: integer

· Minimum Access Types: Get

· Values: positive value.

/<X>/Config/Format

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

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “XML”, “GZIPXML”.
/<X>/Config/<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>/Session

The Session node is the starting point of the session level QoE metrics definitions.

· Occurrence: ZeroOrOne

· Format: node

· Minimum Access Types: Get
/<X>/Session/StartTime

This node is used to configure whether to report measurement start time. 
· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of the measurement start time, “Off” is to switch off the reporting of measurement start time.
/<X>/Session/StopTime

This node is used to configure whether to report the stop time for the measurements. 

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of stop time for the measurements , “Off” is to switch off the reporting of stop time for the measurements.
/<X>/Session/ReportInterval

This node is used to configure whether to report the reporting interval for the measurements. 

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of reporting interval for the measurements , “Off” is to switch off the reporting of reporting interval for the measurements.
/<X>/Session/<X>/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>/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/SCodec

This node is used to configure whether to report the speech codecs used.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of speech codecs used, “Off” is to switch off the speech codecs used.

/<X>/Speech/AvgBitrate

This node is used to configure whether to report the average speech bitrate.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of average speech bitrate, “Off” is to switch off the reporting of average speech bitrate.

/<X>/Speech/SEFrames

This node is used to configure whether to report the number of erased speech frames.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of erased speech frames, “Off” is to switch off the reporting of erased speech frames.

/<X>/Speech/SRFrames

This node is used to configure whether to report the number of correctly received speech frames.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of correctly received speech frames, “Off” is to switch off the reporting of correctly received speech frames.

/<X>/Speech/SAvgRTT

This node is used to configure whether to report the average speech round-trip time.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of average speech round-trip time, “Off” is to switch off the reporting of average speech round-trip time.

/<X>/Speech/<X>/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/CodecProf

This node is used to configure whether to report the video code type and profile.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of the video code type and profile, “Off” is to switch off the reporting of video code type and profile.

/<X>/Video/AvgBitrate

This node is used to configure whether to report the average codec bit-rate.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of average codec bit-rate, “Off” is to switch off the reporting of average codec bit-rate.

/<X>/Video/ImageSize

This node is used to configure whether to report the image size.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of the image size, “Off” is to switch off the reporting of the image size.

/<X>/Video/VEFrames

This node is used to configure whether to report the number of erased video frames.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of the erased video frames, “Off” is to switch off the reporting of erased video frames.

/<X>/Video/VRFrames

This node is used to configure whether to report the number of correctly received video frames.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

Values: “On”, “Off”. “On” is to switch on the reporting of correctly received video frames, “Off” is to switch off the reporting of correctly received video frames.

/<X>/Video/VAvgRTT

This node is used to configure whether to report the average speech round-trip time.

· Occurrence: One

· Format: Chr

· Minimum Access Types: Get

· Values: “On”, “Off”. “On” is to switch on the reporting of correctly received video frames, “Off” is to switch off the reporting of correctly received video frames.

/<X>/Video/<X>/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
16.4
The QoE Reporting Procedure
TBD

******** End change 3 ********
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