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0. Executive Summary

0.1. From 14th to 16th of April 2014, QSDG conducted an ITU-T Workshop on “Monitoring QoS and QoE of Multimedia services in Broadband/Internet Networks” in Maputo, Mozambique. The workshop was hosted by Telecomunicações de Moçambique (TDM) jointly with the Southern Africa Telecommunications Association (SATA), at the Conference Center of Telecommunications in Mozambique.  

0.2. This workshop was attended by 115 delegates from 24 countries and 25 presentations were received.

0.3. Hon. Eusébio Saide Deputy Minister of Transport and Communication, the Chief Guest opened the Workshop on 14th of April, 2014. 

0.4. Mrs. Yvonne UMUTONI, the Chairperson of QSDG closed the workshop on 16th of April, 2014. Proceedings and outcomes of the workshop are documented in the following chapters.
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1. Opening of the workshop

1.1.  Welcoming remarks by Zainadin Dalsuco (TDM CEO)

Mr. Zainadin Dalsuco (TDM CEO) welcomed all delegates and recognized the importance of hosting this workshop. Furthermore, he thanked ITU for conducting the Workshop on “Monitoring QoS & QoE of Multimedia services in Broadband/Internet networks” in Mozambique.  He also mentioned that this workshop will evolve the knowledge in the QoS of telecommunication industry in Mozambique and Africa in general. 

1.2.  Speech of Chief Guest, H.E. Eusébio Saide, Deputy Minister of Transport and Communication

Deputy Minister of Transport and Communication, Hon. Eusébio Saide, welcomed all delegates in Mozambique in the ITU-T Workshop on “Monitoring the QoS & QoE of Multimedia services in Broadband/ Internet”. He thanked the Telecomunicações de Moçambique (TDM) and Southern Africa Telecommunication Association to host this remarkable workshop.

Furthermore, the Guest of Honour mentioned that today, the quality of service in broadband internet remains a challenge without standards. Consequently, he requested ITU to study and identify QoS aspects and further contribute to standards that may improve the quality of the international service. 

1.3.  Remarks by Hiroshi Ota (ITU/TSB) 

On behalf of Mr Malcolm Johnson, the Director of the Telecommunication Standardization Bureau of ITU, Mr. Hiroshi Ota from ITU/TSB welcomed all delegates to the workshop on “Monitoring Quality of Service and Quality of Experience of Multimedia Services in Broadband / Internet Networks”. 

Mr. Hiroshi expressed his sincere appreciation to Telecomunicações de Moçambique (TDM) and the Southern Africa Telecommunications Association (SATA) for their kind hosting of the workshop.  Moreover, in ITU-T the QoS topic is handled by ITU-T Study Group 12, which focuses on performance, quality of service (QoS) and quality of experience (QoE).  The Quality of Service Development Group (QSDG) is one of the child groups of ITU-T SG12.  The primary aim of the QSDG is to improve the quality of international services for both subscribers and administrations. 

In addition, Mr. Hiroshi encouraged all delegates to participate more actively in ITU-T SG12 meetings. To finish, he informed workshop attendees that the next meeting of the SG12 Regional Group for Africa will take place on 26 June 2014 in Kampala, Uganda, at the kind invitation of Uganda Communications Commission. 

1.4. Remarks by  Kwame Baah-Acheamfuor (ITU-T SG12 Chairman) 

Mr. Kwame Baah-Acheamfuor, the Chairman of ITU-T Study Group 12, thanked TDM and SATA for hosting this workshop. ITU-T SG12 Chairman informed participants that ITU-T SG 12, the lead study Group on Quality of Service and Quality of Service has tasked Quality of Service Development Group (QSDG) as its liaison on ITU Workshops on quality of service. Coming from World Telecommunications Standards Assembly 2012(WTSA12) and the subsequent ITU-T Study Group 12 Plenary last year, the QSDG has been refreshed with a new mandate to be the liaison to Workshops, Symposia and forums on quality of telecommunications services; as well as to encourage wider participation in international quality of service activities”.

In addition, he said that over the past decade, the participation of developing countries in the area of quality of service in ITU has soared mainly among regulators from Africa who have been seeking technical guidance on how to address quality of service challenges and consumer complaints in their countries. Most of the participants from the developed world are manufacturers and Service Providers whose focus and interests are very different from those of Regulators. 

Hence, there is a gap of Service Providers from developing countries participating and contributing to the making of standards on quality of service.   In order to bridge this standardisation gap as per WTSA12 Resolution 59 “Enhancing participation of telecommunication operators from developing countries”, ITU invites Member States to encourage their Sector Members to participate in ITU-T activities. 

Lastly, he ended by saying that “he is expecting that this workshop would outline a roadmap contributing towards the quality of service standards for broadband services at the ITU”. 

1.5.  Remarks by  Jacob Munodawafa (SATA CEO) 

Mr. Jacob Munodawafa, the Southern Africa Telecommunications Association (SATA) Executive Secretary and Vice Chairperson of QSDG, welcomed delegates and acknowledged the importance of hosting ITU-T workshop in Mozambique. He said that SATA is encouraging African participation & development of expertise in the QoS of telecom/ICT industry, by bringing QSDG events in Africa.  

2. Working Arrangements

Delegates were provided with detailed logistical information which was greatly appreciated. This workshop was attended by 115 delegates from 24 countries and 25 presentations were received. Presentations can be downloaded on the following link: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Pages/default.aspx .
3. Session 1: ITU-T Study Group 12 Activities

3.1.  [S1P1: ITU-T overview Global standards by consensus] 

During this presentation, Mr. Hiroshi OTA [Study Group Engineer ITU/TSB] highlighted the purpose of ITU and ITU’s three (3) Sectors:  ITU-T: Standardisation, ITU-R: Radio-communication and ITU-D: Development.  

Mr. Hiroshi highlighted the three main ITU-T’s strategic goals as follows: 
· Develop interoperable, non-discriminatory international standards (ITU-T Recommendations)

· Assist in bridging the standardization gap between developed and developing countries

· Extend and facilitate international cooperation among international, regional and national standardization bodies 

He furthermore mentioned that BSG (Bridging the Standardisation Gap) is one of the three strategic goals of ITU-T and that more details on this will be provided in the third presentation of this session.  The scope of work and hot topics of “ITU-T Study Groups”, “ITU-T Focus Groups”, “ITU Kaleidoscope Academic Conferences” and “other expert groups (not mentioned in Study Group activities)” were also described. 

More details can be found on this link: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S1P1_Hiroshi_Ota_ITU-T-overview.pptx .

3.2.  [S1P2: Overview of ITU-T SG12] 

This presentation was made by Mr. Kwame Baah-Acheamfuor, ITU-T SG12 Chairman. Mr. Kwame gave a detailed explanation of SG12 evolution since 1957 to today. Then, he clarified the SG12 (Performance, QoS and QoE) Mandate as follows: 

i. ITU-T SG12 is responsible for Recommendations on performance, quality of service (QoS) and quality of experience (QoE) for full spectrum of terminals, networks and services:

· ranging from speech over fixed circuit-based networks 

· to multimedia applications over networks that are mobile and packet based. 

ii. ITU-T SG 12 work includes: 

· operational aspects of performance, QoS and QoE; 

· end-to-end quality aspects of interoperability;

· development of multimedia quality assessment methodologies, both subjective and objective. 

iii. ITU-T SG 12 is the Lead Study Group on: 

· quality of service and quality of experience 

· driver distraction and voice aspects of car communications 

Mr. Kwame described the SG12 structure:  

a) WP (Working Party) 1 on “Terminals and Multimedia subjective assessment” is formed with six questions (Q3/12, Q4/12, Q6/12, Q7/12 and Q10/12)

b) WP (Working Party) 2 on “Objective models and tools for multimedia quality” is formed by five questions (Q8/12, Q9/12, Q14/12, Q15/12 and Q16/12)

c) WP (Working Party) 3 on “Multimedia QoS and QoE” contains four questions (Q11/12, Q12/12, Q13/14 and Q17/12). 

d) Question 1/12: on SG12 work programme and QoS/QoE coordination in the ITU-T. This question includes also child groups of SG12: QSDG (Quality of Service Development Group), Regional Group for Africa, CarCom Focus Group (closed in 2013) and Driver Distraction Focus Group (closed in 2013). 

e) Question 2/12: Definitions, guides and frameworks related to QoS/QoE.

This presentation can be downloaded on: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Pages/programme.aspx .
3.3.  [S1P3: ITU Activities on Bridging the Standardisation Gap (BSG)]

This presentation on Bridging the standardisation gap was presented by Mr. Hiroshi Ota, Study Group Engineer ITU/TSB.  He informed participants that the main activities of BSG are to:

· Strengthen Standard Making Capability

· Assist Developing Countries in Standards Implementation

· Develop Human Resources

· Regional Groups (Resolution 54)

Detailed information can be found on this link: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S1P3-Hiroshi_Ota_BSG.pptx .

4. Session 2: Broadband Internet Evolution in ITU and broadband infrastructure in Africa and around the world
4.1.  [S2P1: Standardization activities on optical access transport systems in ITU-T SG15] 

This presentation was made by Mr. Hiroshi Ota (Study Group Engineer, ITU/TSB).

The presentation of Hiroshi gave an overview of SG15, the lead Study Group for “access network transport”, “optical technology”, “optical transport network” and “smart grid”. He furthermore talked about recent development work inside SG15 related to broadband infrastructures such as: 

a. G.fast (Fast Access to Subscriber Terminals)

· FTTdp (Fibre to the distribution point), 

· G.fast transceiver aspects (currently under Q4/15), 

· G.fast infrastructural aspects of FTTdp deployment  (under study by Q16/15)

b. PON, Passive optical networks (under Q2/15) and optical fibres for FTTH  (Q5/15)

In addition, he gave details on evolution in recommendation for ITU-T G.652 fibers.

This presentation can be found on below link:  www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S2P1_Hiroshi_Ota_SG15.pptx.

4.2.  [S2P1: Broadband Internet Evolution in ITU and broadband infrastructure in Africa & around the world] 
This presentation was made by Mrs. Louisa Ama Sosu from MTN Ghana and Vice Chairperson of QSDG. According to Louisa’s presentation, Broadband has changed the way the world works. Due to the continuous growth of fixed and mobile broadband, important applications/services (such as distance learning, E-health, internet of things and so on) are being implemented around the world.

On Operators’ side, there is a huge demand from users/customers who want to use different applications/services (Web browsing, Video, audio, VoIP, and so on) which require Operators to deploy infrastructures (such as fibre optics in backbone, and other broadband fixed & mobile access networks) that can accommodate the growing demand of multimedia services. Customers do not care about the underlying technology, what they do need is the quality of experience on their services, said by Louisa. 

Louisa mentioned that in Africa the distribution of mobile operators on the continent is allowing an opportunity for growing mobile broadband. On the other side, in Europe operators use LTE to overhaul their mobile broadband pricing models as over 90% of the LTE operators surveyed in Europe were found to use a speed-based element in their LTE tariffs.   The new mobile broadband tariff model allows the pricing of data on a quality of service basis where operators offer mobile broadband packages at a range of differently-priced download speeds. 

Link for this presentation is the following: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/Broadband.ppt .
5. Session 3: International standards for QoS of Broadband/Internet developed by ITU and other standards for QoS of Broadband/ Internet developed outside the ITU\
5.1.  [S3P1: Overview of ITU-T Study Group 12 Recommendations on QoS and QoE ]

Mr. Joachim Pomy from OPTICOM Germany and active member of SG12 since 1989 gave an overview of ITU-T SG12 work program. He informed participants that the work in ITU-T is based on contributions from members.  

This presentation is available on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S3-Pomy.ppt .
6. Session 4: QoS Provisioning
6.1.   [S4P1: Introduction to QoS & related Concepts]

Mr. Joachim Pomy gave an introduction to QoS and related concepts; he demonstrated a comparison of Network Performance & Quality of Service definitions according to ITU-T Rec. E.800 and Quality of Experience definition according to ITU-T Rec. G.100/P.10. 

Traditional and today (based on E-Model) transmission planning was explained based on ITU-T Rec. G.107 and G.108. Four Viewpoints of QoS and key parameters that affect multimedia quality were clarified.

This presentation is available on this link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S4-1-Pomy-rev1.ppt . 

6.2.   [S4P2: IP Telephony Aspects & IP Terminal Issues]
During this presentation, Mr. Joachim Pomy introduced provision of “Internet Protocol telephony aspects and Internet Protocol terminal Issues”. He described parameters related to the quality perceived by a talker, listener and conversation (where talker is also listener at the same time). He said that conversational quality includes all Talker & Listener parameters that potentially impact Voice Quality. He also talked about terminologies of Mean Opinion Score (MOS), subjective tests, objective and estimation (E-Model for offline transmission & Real-time collection) models used for QoS measurement purposes. 

Voice quality recommendations (G.711, G.726) for IP telephony were also introduced. Lastly, recent developments like extension to Wideband (50-7000 Hz), Super-Wideband (50-14,000 Hz) and Fullband (20-20,000 Hz) and so on.

Full presentation is accessible on this link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S4-2-Pomy-rev1.ppt .

6.3.  [S4P3: The challenges for provisioning Telecom services in developing countries: Case of TDM-Mozambique]
Mr. Malaquias E. Macaringue (from TDM – Mozambique QSDG Advisor Group) mentioned that a strong need for network redundancy to protect the traffic and deliver a better QoS to customers in broadband, require a well-built National Backbone. 

He described most of challenges faced by TDM and action taken. Most of challenges are due to systems bought from different vendors (which may cause a problem of interoperability), systematic power outage, Vandalism and optical fiber cut by enterprises during road constructions, rehabilitation and so on. 

The link of this presentation is: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S4P3_Malaquias_Elias_Macaringue.ppt . 

7. Session 5: QoE and QoS Monitoring/Measuring in Broadband Internet networks
7.1.   [S5P1: Monitoring quality of service experience]
This presentation done by Mr. Muhannad Alabweh of ASCOM focused more on testing the QoS and QoE of Mobile Broadband services (voice and data). Mr. Muhannad started with describing the importance of testing and monitoring the network in terms of QoS and QoE from both the network and customer perspective which accordingly increase the customer satisfaction and operators’ revenue. 

After giving an overview of evolution and international trends in Mobile networks, he then explained various QoS & QoE testing and monitoring case studies which include: 

· Video stream value chain testing & monitoring, 

· HTTP dynamic streaming – client response,

· Video service delivered through GGSNS

· YouTube broadband monitoring

· Whatsapp monitoring case study

·  Facebook application benchmarking between carriers

In actual fact, end to end look on quality of service and quality of experience as explained in below figure:
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Figure 1: end to end QoS and QoE by ASCOM 

ASCOM presentation is available on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S5P1MuhannadAlabweh.pptx .

7.2.   [S5P2:QoE and QoS Monitoring / Measuring in Broadband Internet Networks]

Mr. Seppo Lohikko of Omnitele gave a short introduction on end-to-end QoS and QoE for Voice service and then QoS & technical component of Quality of experience for data services. 

End-users mind service quality of their subscription when consuming VoIP, video, news, social networking & so on, but not network performance and accordingly operators should focus on the services quality delivery instead of network performance.  

There are so many different bitrates, that nobody can be sure of nothing. As it can be seen in below figure, there is a big gap between the promised headline speed and the delivered speed which accordingly frustrates customers. 
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Figure 2: Headline speeds versus reality

There are different typical QoS / QoE tooling frameworks for monitoring and testing mobile networks such as “Network statistics & probes”, “Smartphone QoS/QoE agents” and “Hybrid solution (Smartphone agents and network probes)”.  Omnitele approach so as to measure end-user QoS/QoE follows the ETSI TS 102 250-2.  

Periodic QoS measurement process is required to follow the quality trends of operators’ network and a proper QoS methodology & process involve KPIs that matter from customer perspectives.

This presentation can be downloaded on this link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S5P2_rev2Maputo.pptx .

7.3.  [S5P3: Perceptual Quality Evaluation of OTT Streaming Video Services]

This presentation was presented by Mr. Joachim Pomy. Referred to OTT streaming video services Study, the presentation illustrated that: 

· There is a clear need for Streaming Video Quality Measurement Technique which accurately evaluates Subscriber QoE 

· There is a need to reformulate QoE Concepts and newly interpret Video Quality in the Context of Multi-Screen Use Scenarios

· Currently, there is no Standardized Subjective and Objective VQM Standard exists for ABR Video Streaming

· PEVQ-S is proposed to leapfrog this Shortcoming, based on advancing existing Standards, while maintaining maximum Backward-Compatibility and Validated Accuracy 

· PEVQ-S is suited to evaluate all 4 OTT Quality Layers: 
Content, Media Stream, Transmission and Presentation Quality

Refer to the following link for more information: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S8P2-2014-Maputo-S8-Pomy.pptx .

8. Session 6: Broadband / Internet QoS/QoE Monitoring Framework
8.1.  [S6P1: Bahrain Experience with Broadband Quality of Service] 

Mr. Eric Dunand from Bahrain - TRA (Telecommunication Regulatory Authority), shared the Bahrain experience in Monitoring the QoS of Fixed and Mobile Broadband. This presentation explains in detail the background and experience on monitoring the quality of service of Fixed and mobile Broadband networks in Bahrain. 

TRA measures the QoS of Fixed Broadband continuously and tests on fixed broadband covers the following: FTP Upload/Download, HTTP Cached / non Cached, Echo reply (Ping) and DNS resolution time.

[image: image3.png]Remote

Local
g -

orver server
- m Public
Internet =
© router
rout

server

DSLAM Public
Location2 :





Figure 3: Test Methodology figure for monitoring QoS of fixed broadband

On non technical QoS parameters (such as billing, fault service supply time parameters), TRA refers to ETSI methodology in [ETSI EG 207 769 & 5.9], [ETSI EG 201 769 & 5.2] and ETSI EG 769 & 5.3] respectively. 

On the side of Mobile Broadband, TRA focuses on the following parameters:

· Mobile service coverage compliance: the audit consists of drive test throughout pre-defined path to measure the outdoor coverage of the population in the Kingdom via an accessibility test.

· Mobile Broadband service Access with dongle connection: covers FTP DL/UL and HTTP DL/UL

· Mobile Broadband service performance

This presentation is available on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/Bahrain_experience_with_Broadband_QoS.pptx . 

8.2.  [S6P2: QoS Framework for Broadband Internet Service Country case: Mauritius]

Mrs. Roubee GADEVADOO from Mauritius - ICT Authority, shared experience of ICTA on “QoS Framework for Broadband Internet Service”.  She explained that the developed QoS framework serves 2 main purposes namely: Consumer Protection and Monitoring of broadband internet services. According to Roubee, the QoS framework developed by ICTA will achieve the following: 

· Ensure that broadband Internet subscribers can make informed choice of their Internet package based on their individual needs

· Ensure that  broadband Internet subscribers have access to comparative information to be able to choose their preferred service provider 

· Ensure that broadband subscribers are aware of the performance and limitations of the Internet package they are subscribed to

· Encourage ISPs to market only Internet package that they can physically provide

· Ensure that the performance of Broadband Internet service be monitored in a fair and independent way. 

ICTA focuses on the following parameters for broadband internet QoS measurement purposes: 

· Technical QoS Parameters to be measured by ISPs (in initial phase): Network latency, Packet loss, Data Transmission Speed, Bandwidth Utilization.

· Non-technical QoS Parameters to be implemented (at later stage): Service activation time, fault repair time, compliant resolution time and bill correctness complaint.

The link for Roubee’s presentation is the following: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/PresentationQoSMaputo.ppt .
8.3.  [S6P3: Current QoS Policy Challenges] 

In his presentation, Mr. Joachim Pomy started with highlighting the global challenges on “moving from traditional networks towards a single packet based transport infrastructure”. QoS challenges depend strongly on role of stakeholders as follows:

· Challenges for Standards developing organisations (SDOs) such as ITU, ETSI, IETF and so on.

· Challenges for Network Equipment Manufactures

· Challenges for Terminal Device Manufacturers

· Challenges for Network Operators and Service providers

· Challenges for Regulators and Administrations

· Challenges for Consumers

Joachim mentioned that the “move to packet-switched networks creates challenges and opportunities for all stakeholders”. Accordingly:

a. Network operators need to develop appropriate business models and QoS technologies

b. Policy makers and regulators need to consider the advantages and disadvantages 

· of a “hands-free” approach to differentiated QoS offers

· versus imposing QoS levels

· versus imposing no differentiation of traffic management (the so-called “network neutrality” paradigm)

c. Consumers need to consider the tradeoffs between

· undifferentiated “bit-pipe” offer and

· more complex offers (including different priorities or bandwidths for different types of services)

For more information on this presentation, refer to the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S6-1-Pomy.ppt . 

8.4.  [S6P4: Regulatory Approaches & Best Practice] 

The presentation of Mr. Joachim Pomy focussed on Regulatory approaches and Best Practices (Germany and Australia Regulatory Bodies). Different approaches applied by Regulators are explained in below table:

Table 1: Regulatory approaches

	
	Regulation orientated
	Customer orientated

	Reporting
	To regulator
	To customer

	Targets
	In regulations
	In contracts

	Penalties
	Fines
	Compensation


Or a combination
For QoS regulation purposes, measurement and reporting are very important although they are expensive. According to ETNO, QoS parameters should be easily understood by the public, and be useful and important to them. QoS parameters for Regulation should be limited in number, focus to hot topics and tailored to the special situation in the region. It was concluded that: 

i. QoS parameters for regulation should focus on User perceived Parameters

· users do not understand network specific KPIs

ii. it should be noted that End-to-end QoS is different in:

· On-net vs. Off-net

· National vs. International

iii. It should be also noted that: User trend to global communication especially for data services like YouTube. 

This presentation can be found on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S6-2-Pomy.ppt .

9. Session 7: LTE  QoS, QoE and performance
9.1.  [S7P1: LTE QoS, QoE and performance]

During his presentation on LTE QoS, QoE and Performance, Mr. Seppo Lohikko from Omnitele gave an introduction to LTE. Key drivers of LTE are: Capacity, QoS, Cost, and Competition from other technology (such as WiMAX). 

He mentioned that compared to previous technologies (e.g: GSM, UMTS and HSDPA), there is no revolution expected from LTE, because with LTE there is:

· no new services: it is even worse, voice is still a challenge

· a higher throughput – but still there is some impact on service experience 

· latency gains – more robust VoIP

· Mobile HD video conferencing, which would require LTE technology demand.  

Moreover, LTE does not revolutionise the web browsing experienced by customers: Referring to Omnitele study, LTE gave 1 second gain over HSPA in www page waiting time but the measured HSPA network was in extremely good shape. 

Though LTE has no impact on the content quality in HD YouTube, the buffering time is notably lower, mentioned by Mr. Seppo.

Therefore it should be noted that LTE: 

· LTE will not redefine mobile broadband experience like HSDPA did on its time

· LTE is not likely to solve all QoE problems, but helps a lot at least in short term

· All missteps taken with 3G are easy to reproduce with LTE.

This presentation is available on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/ITU_Maputo_Session_9.pdf .

9.2. [S7P2: Update on ITU-T & ETSI Standardization activities for LTE QoS/QoE]

This presentation presented by Pomy was prepared by Dr. Peter Počta of University of Zilina, Slovakia and Mr. Joachim Pomy, of OPTICOM, Germany. 

During the presentation, Pomy updated participants on ongoing activities of ITU-T and ETSI in line with LTE QoS/ QoE.  

In ITU-T SG12 question 11/12, there is currently an ongoing work (draft recommendation) on LTE entitled G.VOLTE. 

Scope of this draft recommendation is:

· This Recommendation describes the key aspects impacting end-to-end performance of managed voice applications over LTE networks.
· This Recommendation makes assumptions about relevant QoS mechanisms used to manage the voice service, and studies the impact of such mechanisms on the end-to-end network performance. Some typical end-to-end scenarios are described, involving cases with LTE access at both sides of the communication, or with a different access technology at one side (wireless or wireline access).
· A typical reference connection is defined in this Recommendation, composed of various segments, including: terminal, wireless access, backhaul network, core network. Considerations regarding the sharing of the budget of some key parameters across these segments, such as latency, are provided. 

Then, he introduced the ETSI STF 437 project:

· This project addresses LTE related QoS problems for delay sensitive applications,

· This project determines possible shortcomings of the standards and possible shortcomings of implementations 

· This project proposes possible solutions

Mr. Joachim talked about several tests/assessments done outside of ITU, such as ETSI and so on.  

The full presentation is available on the following link: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S9-Pocta-Pomy-rev2.ppt .

10. Session 8: QoS Functions in Core Networks and Backbone Networks

10.1. [S8P1: Key QoS parameters for Voice Services]

This presentation was prepared by Mr. Martin Brand, Vice Chair ITU-T SG11 and Mr. Joachim Pomy. 

QoS Voice Testing methodologies, namely active and passive voice quality measurements were explained. In addition, current standards in ITU were also described: 

· PSQM  ITU-T Rec. P.861 - designed for codec evaluation: Assesses error loudness, noise disturbance and asymmetry to predict a PSQM value Withdrawn February 2001

· PAMS - developed for real world networks: Assesses time aligned, level aligned, spectrally weighted error surface

· PESQ©- ITU-T Rec. P.862 Perceptual Evaluation of   Speech Quality: Designed for network evaluation, using specific scale 

· PESQ© - ITU-T Rec. P862.1  (PESQ extension from Nov.2003)‏: Linear mapping to P.800 MOS scale

· PESQ© - ITU-T Rec. P862.3 [2007] (Implementation guide, Methods for objective and subjective assessment of quality)‏ 

· POLQA – ITU-T Rec. P.863 [2011]

· 3SQM, perceptual single-sided speech quality measure (non-intrusive) according to ITU-T rec. P.563 [2004] 

Guidance on objectives for quality related parameters at VoIP segment-connection points can be found in ETSI TR 102 775 V.1.6.1

The full presentation can be downloaded on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S8P1-2014-Maputo-Brand-Pomy.ppt .

10.2. [S8P2: Quality of Service (QoS) of interconnected Packet- based Networks]
This presentation was done by Mrs. Yvonne UMUTONI of RURA, Chairperson of QSDG. 

She mentioned that: “The best-effort delivery principle for internet does not provide a reliable quality of user experience for real-time applications when network bandwidth limitations increase considerably delay, jitter and packet loss. The real-time applications work best across networks that can deliver "better than best-effort" performance for various characteristics”.

This presentation focused mainly on ITU-T Recommendation Y.1545 and covered the following:

· QoS classes and related performance objectives for packet-based networks

· packet marking and handling mechanisms

· Guidance for test traffic, test duration, performance monitoring and reporting procedures for packet based networks 

The full presentation is available on the below link: 

www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S8P2-QoS%20of%20Interconnected%20Networks%20using%20IP%20_by%20yvonne.ppt .  
11. Session 9: Functions of QoS in Broadband Access Networks 

11.1. [S9P1: Mobile QoS Framework: Counters, KPI, KQI]

This presentation was done by Mr. Joachim Pomy. 

The presentation talked about new approved recommendation ITU-T Rec. E.804 (QoS Aspects for Popular Services in Mobile Networks) and ITU-T Supplement 9 to E.800 series (Guidelines on Regulatory Aspects of QoS). 

Joachim explained the four QoS layers in Mobile as it can be seen in below figure:
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Figure 4: QoS Aspects of Mobile

User cases (such as telephony, SMS, FTP and so on) utilised for different test scenarios and trigger points were explained.  In addition, Voice Quality Assessment in help of Drive testing and statistical methodologies for data analysis & reporting were also described.  

Lastly, Joachim talked about various KPIs as follows: 

· KPIs based on Network Counters,

· KPIs from Users’ Perspective 

This presentation is available on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/2014-Maputo-S7-Pomy.ppt . 

12. Session 10: QoS Solutions for Benchmarking, Audits, QoS/QoE Management and Network performance 

12.1.  [S10P1: RPM SYSTEM: Revolutionary QoS monitoring Tool for Telecom Regulators]

This presentation was done by Mr. Christian Blanchard of Planet Network International. 

Mr. Christian gave an overview for QoS definition and measurement from end users perceptive, mobile Operators and Regulators. 

He mentioned that measurement of QoS can be defined as the measurement of two main indicators as follows: Key Performance Indicators (KPIs) and Key Quality Assurance Indicators (KQIs)

He then introduced the importance of RPM System: Unmatched Revolutionary QoS Monitoring Tool. This QoS monitoring system is perfect and novel solution that handles the task of interfacing all the operators’/ service providers’ network monitoring systems, collect performance data records and create KPI reports that renders a given network performance against published benchmarks.  

This presentation can be downloaded on the following link: www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S10P1-Christian_Blanchard.pptx .

12.2. [S10P1: Bahrain Broadband Impact of Recent Cable Cut]

This presentation was done by Mr. Eric Dunand of Bahrain-TRA. 
The presentation highlighted weakness and robustness of ISPs to international cable outages based on their use of available alternative international routes. 

Below figure illustrates the Bahrain Internet Ecosystem. 
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 Figure 5: Bahrain Internet Ecosystem 

This presentation is available on the following:www.itu.int/en/ITU-T/Workshops-and-Seminars/qos/201404/Documents/S10P2_Dunand_Eric%20bis.pptx .
13. Closing of the Workshop

During the closing session of the Workshop, the Chairperson of QSDG informed delegates that:

· The workshop was attended by more than 100 delegates from 24 countries.

· A new draft recommendation on “QoS Monitoring of Broadband/ Internet” will be initiated due to the need of this recommendation from African Regulators and ISPs. Yvonne UMUTONI and Joachim Pomy accepted to serve as editors of the new draft recommendation.

· Other planned events in year 2014:

· June, 2014 in Kampala, Uganda: ITU standardization Forum

· July, 2014 in Argentina: Workshop on Benchmarking and Monitoring of QoS & QoE of Multimedia services in Mobile Networks.

· November, 2014 in Dubai: 31st Meeting of QSDG and Workshop on “QoS, QoE and Performance issues”.

The QSDG chairperson expressed gratitude to TDM and SATA for hosting the workshop on “Monitoring the QoS & QoE of Multimedia services in Broadband/Internet Networks”. She also thanked all Speakers and Moderators for contributing to the success of this workshop. 

In addition, the Chairperson of QSDG recognised the assistance from the Study Group Engineer, Mr. Hiroshi OTA during preparations of this event. 

To finish, QSDG Chair expressed thanks to the ITU-T SG12 Chairman, Mr.  Kwame Baah-Acheamfuor; for the continuous support to the work of QSDG. 
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