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ITU and ITU-T Study Groups

• International Telecommunication Union is the 
United Nations specialized agency for 
information and communication technologies

• Promoting international collaboration for a 
connected world
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ITU and ITU-T Study Groups

Coordinating radio-frequency 
spectrum and assigning
orbital slots for satellites

Bridging the digital divide

Establishing international 
standards‘Committed to 

Connecting the 
World’

ITU Radiocommunication

ITU Standardization

ITU Development



ITU and ITU-T Study Groups
• SG2 - Operational aspects

• SG3 - Economic and 
policy issues

• SG5 - Environment and 
circular economy

• SG9 - Broadband cable 
and TV

• SG11 - Protocols and test 
specifications

• SG12 - Performance, QoS 
and QoE

• SG13 - Future networks 
(& cloud)

• SG15 - Transport, Access 
and Home

• SG16 - Multimedia

• SG17 - Security

• SG20 - IoT, smart cities & 
communities

Formal co-operation agreements 
between ITU-T SGs and respective 
counterpart TCs in ETSI

Focus of this presentation 
(+ ITU-R WP6C)



ITU-R Working Party 6C: Programme 
production and quality assessment

• Advanced Immersive Audio Visual Systems – VR and other immersive 
technologies

• Current Status – WP6C is aware that there are currently;

– No world standards, recommendations or established working practices for making and 
exchanging advanced immersive audio visual content,

– No agreed methods or benchmarks for accessing the quality of these immersive images and 
whether the Quality of Experience expectations of intended audience of advanced immersive 
audio visual content, are being met.

• WP6C Co-Rapporteurs - Dr. P. Crum (Dolby) and Dr. N. Peters (Qualcomm) 
– Investigate the current use and prospects of VR, 360°, and other immersive content 

technologies including those for audio, and their applications for broadcast television and 
other means of delivering the content within the domain of broadcasting.

– Consult with experts to evaluate the results of these investigations.
– Collate information on programme content currently being produced by television and radio 

broadcasters using VR, 360°, and other immersive technologies and the technologies used.

Report of the Joint Rapporteurs: https://www.itu.int/md/R15-WP6C-C-0218/en

https://www.itu.int/md/R15-WP6C-C-0218/en


ITU-T Study Group 9: 
Broadband cable and TV

• AR and VR is discussed in Q9/9 “Requirements, 
methods, and interfaces of the advanced service 
platforms to enhance the delivery of sound, television, 
and other multimedia interactive services over cable 
television network”

• SG9 achievements in this field include:
– Recommendation ITU-T J.301: “Requirements for 

augmented reality smart television systems” (2014/10)
– Recommendation ITU-T J.302“System Specifications of 

Augmented Reality Smart Television Service” (2016/10)



ITU-T Study Group 9: 
Broadband cable and TV

• Next meeting: Hangzhou, China, 24-31 May 2017
• Workshop on “TV and content delivery on the 

Integrated Broadband Cable Networks”, 26 May 
2017
– Explore innovative TV services, experiences and 

technologies, e.g. AR, VR, 3D, UHDTV (4k/8k), smart 
home, IoT

– http://itu.int/en/ITU-T/Workshops-and-
Seminars/201705

– Remote participation will be possible

http://itu.int/en/ITU-T/Workshops-and-Seminars/201705


ITU-T Study Group 16: 
Multimedia

• Standards for ILE – Immersive live experience:
• Application of technology to bring realism to remote 

presentation of live events
– Virtual reality, augmented reality, 360-degree view, 3D 

projection mapping, …

• Examples:
– Music show: https://youtu.be/qFbvxBtplm8?t=8m

(e.g., segment from 7:00 to 8:00)
– Interview (in Japanese): 

https://youtu.be/E0D67sBsCY0?t=1m40s
(starting at 1:40 – remote speaker with local audience)

https://youtu.be/qFbvxBtplm8?t=8m
https://youtu.be/E0D67sBsCY0?t=1m40s


Study Group 16: 
Multimedia

• ILE – Possible application scenarios 



ITU-T Study Group 16: 
Multimedia

• ILE is discussed in Q8/16 "ILE systems and services“:
– Standards for end-to-end connectivity and interoperability of ILE 

systems and services

• Current focus:
– Use cases and requirements for ILE systems and services
– Architectural aspects of ILE systems to support requirements and 

various use cases

• Challenges: 
– Media acquisition, processing, delivery mechanisms and presentation

• Roadmap: https://itu.int/ITU-T/workprog/wp_search.aspx?q=8/16
• 2nd SG16 ILE workshop January 2017: https://itu.int/en/ITU-

T/studygroups/2017-2020/16/Pages/ws/201701_ILE.aspx

https://itu.int/ITU-T/workprog/wp_search.aspx?q=8/16
https://itu.int/en/ITU-T/studygroups/2017-2020/16/Pages/ws/201701_ILE.aspx


ITU-T Study Group 12:
Performance, QoS and QoE

• Virtual Reality brings new experience

Visual Tactile

Auditory Motion

Smelling Taste

Virtual Reality is 
different from the 
traditional 
multimedia: 
Multisensory

Virtual Reality is about Experience: Immersive



ITU-T Study Group 12:
Performance, QoS and QoE

• Need to quantify Virtual Reality QoE
• Industry is beginning to standardize VR technologies

– e.g., encoding, delivery format and method, etc.

• Commercial success will be influenced by user-
perceived quality

• Need for methodologies to properly evaluate the 
quality aspects of VR

• Need for performance guidelines to enable successful 
implementation of VR services and provide good user 
experience 



ITU-T Study Group 12:
Performance, QoS and QoE

• G.QoE-VR - “QoE for VR services” 
• Approved under Q13/12 “QoE, QoS and 

performance requirements and assessment 
methods for multimedia”

• Expected deliverables: 
– Recommendations on QoE factors and requirements 

for VR
– Subjective test methodologies for assessing VR quality
– Objective quality estimation model(s) for VR services



ITU-T Study Group 12:
Performance, QoS and QoE

• G.QoE-VR - “QoE for VR services” – Progress:

• Initial skeleton text for G.QoE-VR developed 
during March 2017 Q13/12 Rapporteur meeting

• Initial target is HMD-based VR

• 4 different use scenarios defined:
(1) Live, (2) VoD, (3) Gaming, (4) Social

• Liaisons seeking collaboration to ITU-T SGs 9 and 
16, and other SDOs: VQEG, MPEG, 3GPP SA4



ITU-T Study Group 12: 
Opportunities and outlook

• Ongoing formalization of co-operation 
between SG12 and ETSI TC STQ Mobile

• ITU Workshop on Performance, QoS and QoE; 
Quality of Service Development Group 
(QSDG); SG12 Regional Group Africa: 
Johannesburg, 24-28 July 2017

• Next SG12 meeting: 
Geneva, 19-28 September 2017



More information about ITU-T Study Group 12 at http://itu.int/go/tsg12

http://itu.int/go/tsg12


Annex –
SG12 structure (PLEN)

PLEN Plenary

Q1/12 SG12 work programme and QoS/QoE coordination in ITU-T

Q2/12 Definitions, guides and frameworks related to quality of 

service/quality of experience QoS/QoE

SG12RG-AFR Study Group 12 Regional Group for Africa

QSDG Quality of Service Development Group

http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q1.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q2.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/sg12rgafr/Pages/default.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/QSDG.aspx


Annex –
SG12 structure (WP1)

WP1/12 Terminals and multimedia subjective assessment

Q3/12 Speech transmission and audio characteristics of communication 

terminals for fixed circuit-switched, mobile and packet-switched 

Internet protocol (IP) networks

Q4/12 Objective methods for speech and audio evaluation in vehicles

Q5/12 Telephonometric methodologies for handset and headset terminals

Q6/12 Analysis methods using complex measurement signals including their 

application for speech and audio enhancement techniques

Q7/12 Methods, tools and test plans for the subjective assessment of speech, 

audio and audiovisual quality interactions

Q10/12 Conferencing and telemeeting assessment

http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q3.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q4.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q5.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q6.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q7.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q10.aspx


Annex –
SG12 structure (WP2)

WP2/12 Objective models and tools for multimedia quality

Q9/12 Perceptual-based objective methods for voice, audio and visual quality 

measurements in telecommunication services

Q14/12 Development of models and tools for multimedia quality assessment 

of packet-based video services

Q15/12 Parametric and E-model-based planning, prediction and monitoring of 

conversational speech quality

Q16/12 Framework for diagnostic functions

Q19/12 Objective and subjective methods for evaluating perceptual 

audiovisual quality in multimedia services

http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q9.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q14.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q15.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q16.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q19.aspx


Annex –
SG12 structure (WP3)

WP3/12 Multimedia QoS and QoE

Q8/12 Virtualized deployment of recommended methods for network 

performance, QoS and QoE assessment

Q11/12 Performance considerations for interconnected networks

Q12/12 Operational aspects of telecommunication network service quality

Q13/12 QoE, QoS and performance requirements and assessment methods for 

multimedia

Q17/12 Performance of packet-based networks and other networking 

technologies

Q18/12 Measurement and control of the end-to-end QoS for advanced 

television technologies, from image acquisition to rendering, in 

contribution, primary distribution and secondary distribution 

networks

http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q8.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q11.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q12.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q13.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q17.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/12/Pages/q18.aspx


Annex – Recommendations 
approved in 2017 (1)

Rec. Version Title

P.381 Rev Technical requirements and test methods for the universal wired 

headset or headphone interface of digital mobile terminals

P.1100 Rev Narrow-band hands-free communication in motor vehicles

​P.1110 Rev Wideband hands-free communication in motor vehicles

P.1120 ​New Super-wideband and fullband hands-free communication in motor 

vehicles

​P.1140 Rev Speech communication requirements for emergency calls originating 

from vehicles

​P.501 Rev Test signals for use in telephonometry

​P.1310 New Spatial audio meetings quality evaluation



Annex – Recommendations 
approved in 2017 (2)

Rec. Version Title

E.847 New Quality of service norms for time-division multiplexing 

interconnection between telecom networks

​Y.1545.1 ​New Framework for monitoring the quality of service of Internet Protocol 

network services

​E.802 

Amd.1

Rev Framework and methodologies for the determination and 

application of quality of service parameters

E.811 New Quality measurement in major events



Annex – New work items 
established in 2017 (1)

WI Title

P.ICC Transmission characteristics for in car communication

P.SAT Subjective methodology for speech and audio multi-channel test

P.NATS 

Phase II

Parametric bitstream-based and pixel based quality assessment of 
progressive download and adaptive audiovisual streaming services over 
reliable transport for HEVC and UHD

P.NAMS 

Phase II

Parametric non-intrusive bitstream assessment for HEVC and 4K media 
streaming quality over UDP

E.FINAD Framework for intelligent network analytics and diagnostics



Annex – New work items 
established in 2017 (2)

WI Title

G.ViLTE End-to-end QoS for video telephony over 4G mobile networks

E.RQUAL Strategies to establish quality measurement frameworks

E.NetPerfRa

nk

Statistical framework for QoE-centric benchmarking, scoring and ranking

E.RQST Voice and data QoS KPI thresholds on mobile networks

G.QoE-VR QoE for Virtual Reality


