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Executive Summary 

This document reports about the standardisation activities carried out in the BATS project in 
the context of ETSI, IETF and ITU-T. 

Initially focusing on the definition of architecture concept enabling the integration of satellite 
with terrestrial network for the delivery of broadband access, the project has produced or 
contributed to the development of other technical reports and standards covering areas such 
as climate impact analysis multipath routing and TCP stack. 
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1 Introduction 

This document aims at reporting on all standardisation activities carried out in the BATS 
project in the context of ETSI, IETF and ITU-T. 

Initially focusing on the definition of architecture concept enabling the integration of satellite 
with terrestrial network for the delivery of broadband access, the project has produced or 
contributed to the development of other technical reports and standards. 

Some of the produced documents are being promoted towards organisation developing 
standards for terrestrial wireless networks. 

The deliverable first recalls the standardisation objectives in Chapter 2.  It then reports about 
the standardisation activities in chapter 3. Finally, chapter 4 concludes with a summary of 
the standardisation outcomes and how they relate to the research topics of BATS. 
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2 Standardisation objectives 

The primary goal of the standardisation activity was to set a reference with the network 
architecture analysed in BATS. 

This network architecture and its enablers have hence been developed and published by 
ETSI through the Technical Committee Satellite Earth Stations and Systems. 

During the course of the project, the type and scope of the other initially planned Technical 
Reports have been revised taking into account the feedbacks collected during the 
standardisation meetings as well as the needs expressed by the project participants. 

The documents developed will be used to develop technical specifications beyond the project 
context. 

Note that a number of techniques have also been promoted towards “terrestrial” related 
standardisation bodies (Broadband forum, IETF) in addition to the hybrid satellite and 
terrestrial network domain. 
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3 Report about standardisation activities 

3.1 ETSI 
The mission of ETSI (European Technical Standards Institute) is to “deliver world-class 
standards for ICT (including telecommunications) for systems and services by using and 
providing state-of-the-art methodology and processes”. 

3.1.1 Reference architecture for hybrid satellite/terrestrial broadband 

access network 

3.1.1.1  Activities 
A work item was created in December 2012 and several contributions were made and 
reviewed within the Satellite Communication and Navigation Working Group of ETSI’s 
Technical Committee Satellite Earth Stations and Systems. The rapporteur for this was 
Nicolas Chuberre from Thales Alenia Space. 

In its scope, the document details the benefit of an intelligent combination of satellite and 
terrestrial broadband access technologies for the benefits of users mainly in underserved 
areas. 

Several contributions were prepared by TAS with the support of several BATS partners 
(TAS-E, Avanti Communications and Fraunhofer Fokus) using content of several BATS 
deliverables among which: D2.1, D2.2, D2.3, D2.4, D3.1.1 and D3.2.1. These contributions 
were successfully discussed during the ETSI TC-SES SCN WG meetings in 2013 and 2014. 

3.1.1.2  Achievements 
The document referenced ETSI TR 103 272 “Hybrid FSS satellite/terrestrial network 
architecture for high speed broadband access” was published on 26th March 2015 and is 
available online. It can be summarised as:  

“The document proposes and analyses an hybrid access network combining one or 
several terrestrial access technologies (Fixed or Mobile Service) together with a 
satellite broadband access network (Fixed Satellite Service) in order to enhance end 
users' Quality of Experience of broadband service delivery primarily in under-served 
areas where Internet service is available over terrestrial access technologies but 
delivering rates below that expected of Next Generation Access.  

This hybrid access network will support all the telecommunications services typically 
offered on Next generation access technologies, including high bandwidth 
applications such as video conferencing, live streaming and video on demand via the 
satellite link along with the latency sensitive applications such as highly interactive 
online game play via the relatively slow terrestrial link.  

Intelligent Gateways route the traffic between terrestrial and satellite access 
technologies according to the Quality of Service requirements associated to the 
various service components with the objective to maximize the overall Quality of 
Experience for the users (large bandwidth and low latency). In addition, the hybrid 
network ensures a higher resiliency towards potential interruption of service on the 
terrestrial access link. “ 

The technical report aims to:  

 Provide an overall description of the hybrid access network architecture with special 

emphasis on integration aspects with a public packet switched core network on one 

hand and the home network environment on the other hand;  

 Propose suitable metrics to compare the Quality of Experience (QoE) over such 

hybrid access network with respect to single access network technology;  

http://www.etsi.org/deliver/etsi_tr/103200_103299/103272/01.01.01_60/tr_103272v010101p.pdf
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3.1.2 Multi-link broadband for hybrid FSS satellite/terrestrial network 

architecture 

3.1.2.1 Activities 
In line with the recommendations of the TR 103 272 “Hybrid FSS satellite/terrestrial network 
architecture for high speed broadband access”, an ETSI work item (DTR/SES-00373) was 
created in August 2014 by Fraunhofer Fokus. The objective is to develop a technical report 
defining multi-link routing protocols for Hybrid FSS satellite/terrestrial network architecture to 
deliver high speed broadband service. 

Several contributions have been provided by Fraunhofer Fokus and OneAccess. Additional 
contributions are expected from OneAccess.  The document is shown as an early draft status 
with the scope defined as “Definition of multi-link routing protocols for Hybrid FSS 
satellite/terrestrial network architecture to deliver high speed broadband service”. 

3.1.2.2 Achievements 
The technical report ETSI TR 103 351 is being updated taking into account outcomes of 
BATS WP3. The objective is to have it approved by TC-SES at the end of March 2016 

3.1.3 Energy Efficiency of Satellite Network 

3.1.3.1  Activities 
An ETSI work item (DTR/SES-00344) was created in December 2012 by Climate Associates 
on behalf of BATS. The purpose of the work item was to develop a technical report defining 
an environmental assessment of satellite broadband networks covering energy consumption 
during the Use phase only. Energy efficiency related metrics developed for terrestrial fixed 
and mobile broadband network are analysed and any necessary adaptations to apply these 
to satellite broadband networks identified. 

Climate Associates used Thales contribution prepared prior to BATS as well as BATS 
analysis reported in D5.3 to update successively the document. 

The document scope is as follows: 

“Environmental assessment of satellite broadband networks covering energy 
consumption and GHG emissions during the Use phase. Analyse energy efficiency 
related metrics developed for terrestrial fixed and mobile broadband network and 
identify necessary adaptations to apply these to satellite broadband networks. 
References: TS 103 199 “Environmental Engineering (EE); Life Cycle Assessment 
(LCA) of ICT equipment, networks and services” TR 103 117 “Environmental 
Engineering (EE); Principles for Mobile Network level energy efficiency”. - TS 102 706 
“Environmental Engineering (EE); Measurement Method for Energy Efficiency of 
Wireless Access Network Equipment.” 

3.1.3.2  Achievements 
The technical report ETSI TR 103 352 has reached a stable draft status and is ready for 
approval by TC-SES at the end of December 2015. It should be published in early 2016. 
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3.1.4 Environmental impact of Satellite broadband network; Full Life 

Cycle Assessment 

3.1.4.1 Activities 
An ETSI work item (DTR/SES-00375) was created in December 2014 by Climate Associates 
on behalf of BATS. It aims to develop a technical report defining a full life cycle assessment 
(LCA) for a satellite broadband network. This version only covers GHG emissions and does 
not cover other environmental impacts such as water quality or ozone depletion. Also it does 
not cover other scarce resources such as spectrum utilisation or satellite orbital positions. 

Climate associates used the analysis of the energy consumption of the BATS hybrid 
broadband satellite system carried out in BATS and reported in D5.3 to prepare successive 
contributions to this document. 

3.1.4.2 Achievements 
The technical report ETSI TR 103 353 has reached a stable draft status and is ready for 
approval by TC-SES at the end of December 2015. It should therefore be published early 
2016. The scope of the report is defined as follows: 

“Full life cycle assessment (LCA) for a satellite broadband network. This version only 
covers GHG emissions and does not cover other environmental impacts such as 
water quality or ozone depletion. Also does not cover environmental impact of scarce 
resources such as spectrum utilisation or orbital positions. References: TS 103 199 
“Environmental Engineering (EE); Life Cycle Assessment (LCA) of ICT equipment, 
networks and services”. 

3.1.5 SC-FDMA based radio interface waveform technology for Ku/Ka 

band satellite systems 

3.1.5.1  Activities 
An ETSI work item (DTR/SES-00366) was created on 17th March 2014 by Mitsubishi 
Electric. It aims at developing a technical report assessing the performance of a SC-FDMA1-
based radio waveform over geostationary satellites in Ku/Ka band. Moreover, it aims at 
defining an evaluation framework for performance comparison with existing waveform 
technologies (e.g. DVB-S2). 

In the technical report, Mitsubishi proposed the use of SC-FDMA in the satellite return link for 
news gathering service. 

Within BATS project, a study has been carried on the use of SC-FDMA waveform in the 
return link satellite radio interface for broadband service. The results are presented in 
deliverable D4.4. Since this waveform is commonly employed in terrestrial mobile networks, 
it facilitates seamless network hand-over over the satellite infrastructure. Promising results 
have been obtained to show that SC-FDMA offers significant potential to increase the power 
and spectral efficiencies of the satellite air interface as compared to state-of-the-art TDMA, 
while it can also meet the synchronization requirements of the return link satellite channel 
with the application of suitable synchronization acquisition and tracking algorithms. 

Therefore the results have been proposed in October 2015 to be included in the on-going 
ETSI technical report. 

                                                

 
1
 Single Channel Frequency Division Multiple Access 
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3.1.5.2  Achievements 
The SCN WG reviewed the new Technical report incorporating the BATS contribution 
prepared and presented by DLR. 
 
 
It was decided to restructure the document with 2 main sections: 

 SC-FDMA for forward link (For further study); 

 SC-FDMA for return link (2 use cases proposed respectively by Mitsubishi and BATS 
project partners). 

 
The comparison between both use cases is in the table below: 
 

Table 3-1: Comparison between use cases. 

SC-FDMA on return link SNG use case Broadband access use case 

Radio resource assigned 

per terminal 

One or several full SC-

FDMA carrier(s) 

Several sub-carriers of a SC-

FDMA carrier 

Operational constraints No need for 

synchronisation between 

satellite terminals 

Need for synchronisation 

between satellite terminals 

Multiple access scheme FDMA type: Single terminal 

per SC-FDMA carrier 

SC-FDMA: Several terminals 

per SC-FDMA carrier 

Comparison with existing 

waveform technologies 

DVB-S2x DVB-RCS2 
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3.2 IETF 
The mission of the IETF (Internet Engineering Task Force) is to make the Internet work 
better by producing high quality, relevant technical documents that influence the way people 
design, use, and manage the Internet.  

3.2.1 Multi Path TCP protocol 

3.2.1.1 Activities 
Within the IETF work on MPTCP, OneAccess has partnered with France Telecom/Orange to 
contribute to “network assisted mode” where Multi Path Transport Control Protocol (MPTCP) 
is limited to the multi-link portion of the WAN, instead of involving both the client and server 
to support MPTCP. This effort includes extensive on-site experimentations at Orange 
premises and demonstrations to major Cellular Service Providers (CSPs).  

During last IETF meeting (94th in Yokohama, Nov 2015) TAS has initiated contact with UCL 
(Université Catholique de Louvain), who is in charge of the reference implementation of the 
Linux MPTCP stack, to define satellite-terrestrial hybrid scenarios and the corresponding 
scheduling algorithm. 

3.2.1.2 Achievements 

The experimentations made with Orange’s support allowed testing the DSL+LTE 
combination and the impact of the different Traffic Distributions supported by the project as 
well as industry alternatives such as 3GPP IFOM and L3 Load-Balancing. That information 
was essential to the contributions made by the Orange-OneAccess team and, while 
OneAccess’ Denis Behaghel only appears in the October contribution, he and M. Boucadair 
worked closely together on many of the concepts and ideas published by M. Boucadair. 

The output of this activity is illustrated by the “MPTCP-enabled middleboxes to IESG” 
milestone in April 2015. 

Table 3-2: MPTCP activities. 

Date Author Title URL 

October 15, 

2015 

M. Boucadair 
C.Jacquenet 

(France Telecom) 

Denis Behaghel 

(OneAccess) 

An MPTCP Option for 
Network-Assisted 

MPTCP Deployments: 
Plain Transport 

Mode 

https://tools.ietf.org/html/draft-

boucadair-mptcp-plain-mode-02  

July 3, 

2015 

M. Boucadair, C. 

Jacquenet, 

P.Seite (France 

Telecom) O. 

Bonaventure 

(Tessares) 

L.Deng (China 

Mobile) 

An MPTCP Profile for 

NAT- and Firewall-

Free Networks: 

Network-Assisted                      

MPTCP Deployments 

https://tools.ietf.org/id/draft-

boucadair-mptcp-natfwfree-profile-

00.txt  

July 3, 

2015 

M. Boucadair, C. 
Jacquenet, 

(France Telecom) 
T.Reddy (Cisco) 
T.Reddy - Cisco 

DHCP Options for 

Network-Assisted 

Multipath TCP 

(MPTCP) 

https://tools.ietf.org/html/draft-

boucadair-mptcp-dhc-01  

 

 

https://tools.ietf.org/html/draft-boucadair-mptcp-plain-mode-02
https://tools.ietf.org/html/draft-boucadair-mptcp-plain-mode-02
https://tools.ietf.org/id/draft-boucadair-mptcp-natfwfree-profile-00.txt
https://tools.ietf.org/id/draft-boucadair-mptcp-natfwfree-profile-00.txt
https://tools.ietf.org/id/draft-boucadair-mptcp-natfwfree-profile-00.txt
https://tools.ietf.org/html/draft-boucadair-mptcp-dhc-01
https://tools.ietf.org/html/draft-boucadair-mptcp-dhc-01
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3.2.2 Initial spreading TCP protocol 

3.2.2.1 Activities 
TAS has submitted a new Internet Draft “Safe increase of the TCP's Initial Window Using 
Initial Spreading” - draft-sallantin-tcpm-initial-spreading-01. 

The code (Linux patch) for this new algorithm has been sent to the IETF TCPm and ICCRG 
mailing list.  

Pacing techniques are gaining more and more interest in the IETF WG. It’s now used in 
QUIC and WebRTC. 

ICCRG and TCPm chairs proposed we should enlarge the scope of the Initial Spreading 
work to include all pacing techniques. This Internet Draft will be used as a recommendation 
on these techniques that let us standardize Initial Spreading in a second step. 

Following discussions with Google transport team in the 94th IETF meeting in Yokohama, 
several highlights can be made: 

 Google foresees using Initial Spreading in their servers: in fact the combination of 
larger IW and pacing during the first RTT; 

 On-going discussion to perform large scale testing using QUIC framework;  

 Support to start an Internet Draft on pacing techniques so to enable future Initial 
Spacing standardisation.  

3.2.2.2 Achievements 
These are summarised in the table below. 

Table 3-3: Initial Spreading activities at IETF. 

Date Author Title URL 

January 15, 

2014 

R. Sallantin, C. 
Baudoin. Arnal 

(TAS-F) 

E. Dubois (CNES) 

E.Chaput, A. 

Beylot (IRIT) 

Safe increase of the 
TCP's Initial Window 

 using Initial 

Spreading 

https://tools.ietf.org/html/draft-irtf-

iccrg-sallantin-initial-spreading-00  

October 27, 

2015 

R. Sallantin, C. 
Baudoin, E. 

Boutier, F. Arnal 
(TAS-F) 

E. Dubois (CNES) 

E.Chaput, A. 

Beylot (IRIT) 

Safe increase of the 
TCP's Initial Window 

 using Initial 

Spreading 

https://tools.ietf.org/html/draft-

sallantin-tcpm-initial-spreading-00  

April 23, 

2015 

R. Sallantin, C. 
Baudoin, E. 

Boutier, F. Arnal 
(TAS-F) 

E. Dubois (CNES) 

E.Chaput, A. 

Beylot (IRIT)E. 

Dubois (CNES) 

E.Chaput, A. 

Beylot (IRIT) 

Safe increase of the 
TCP's Initial Window 

 using Initial 

Spreading 

https://tools.ietf.org/html/draft-

sallantin-tcpm-initial-spreading-01  

 

https://tools.ietf.org/html/draft-irtf-iccrg-sallantin-initial-spreading-00
https://tools.ietf.org/html/draft-irtf-iccrg-sallantin-initial-spreading-00
https://tools.ietf.org/html/draft-sallantin-tcpm-initial-spreading-00
https://tools.ietf.org/html/draft-sallantin-tcpm-initial-spreading-00
https://tools.ietf.org/html/draft-sallantin-tcpm-initial-spreading-01
https://tools.ietf.org/html/draft-sallantin-tcpm-initial-spreading-01
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3.3 ITU 
The ITU (International Telecommunication Union) is part of the United Nations organisation. 
Its membership is open to all countries and organisations within countries. It has three 
sectors: ITU-T Telecommunications Standards, ITU-R Radio-communications and ITU-D 
Development.  

The requirements for spectrum for satellite communications are covered by ITU-R. So far, 
BATS partners have not required funding from the BATS project to progress 
Recommendations in ITU-R. 

ITU-T Study Group 5 (SG5) is entitled “Environment and Climate Change”. Within SG5 there 
are a number of Questions where new standards are developed. Three of these are of 
particular interest to BATS: 

 Q18/5 “Methodologies for the assessment of environmental impact of ICT”. This 
is important because it standardises the methodology to be used for assessing the 
environmental impact of ICTs. This is applicable to the greenhouse gas assessment 
of ICTs including BATS technology and its possible alternatives. Recommendations 
concerning the methodology have been made in close co-operation with ETSI but 
these standards will apply globally not just within Europe. 

 Q14/5 ”Setting up a low-cost sustainable telecommunication infrastructure for 
rural communications in developing countries”. This is making recommendations 
on best practices for deploying broadband communications in developing countries, 
considering issues such as cost, coverage and resilience. It provides possible routes 
to commercial exploitation of BATS technology. 

 Q15/5 “ICTs and adaptation to the effects of climate change”. Satellite 
communications provide an important means of gathering data concerning climate 
change and providing communications concerning adaptation to citizens over 
telecommunications networks. BATS hybrid satellite technology has a role to play by 
bringing internet services to enable better adaptation to climate change to populations 
in rural areas and best practices using hybrid satellite to have been contributed to 
Q15/5. A particular feature of the use of BATS for climate change adaption is the 
additional resilience which comes from the use of two or more access networks in 
parallel. 

To promote BATS hybrid satellite technologies and align them with world standards, two 
work items have been established in ITU-T SG5 these are: 

 Q18/5 Supplement to ITU-T L.1410 "Assessment of GHG emissions from satellite-
based services" 

 Q14/5 Supplement on setting up a low cost sustainable telecommunications network 
for rural communications in developing countries using hybrid-terrestrial satellite 
systems”. 

In addition BATS has contributed to the progress of the following recommendation with 
reference to the resilience and coverage of hybrid satellite systems: 

 Q15/5 Adapting information and communication technology infrastructure to the 
effects of climate change. 
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3.3.1 Activities 

These are detailed in the following table. 

Table 3-4: BATS activities at ITU. 

Date Standards group Location Context/Outcome 

8-12 Oct 
2012 

ITU-T WP3/5 ICT 
& Climate 
Change 

Geneva To identify methodologies for assessment of 
GHG emissions (for use in BATS SWP5.3) 
and opportunities for BATS to contribute to 
ITU-T SG5 in future (as part of BATS SWP8.2 
Standardisation Survey). Both were achieved. 

29 Jan – 6 
Feb 2013 

ITU-T SG5 
Environment & 
Climate Change 

Geneva A contribution “Introducing the research 
project BATS (Broadband Access via 
integrated Terrestrial & Satellite systems)” was 
made by CAL on behalf of BATS. This was 
received with interest and further contributions 
requested in the future. 

29-30 May 
2013 

Joint ETSI-EE 
and ITU-T Q18/5 
meeting on 
Energy Efficiency  

Sophia 
Antipolis 

To identify how best to progress the modelling 
of the environmental impact of BATS VSAT 
terminals as compared with the optical fibre 
alternative in ITU-T. CAL proposed a 
supplement to L.1430 for hybrid satellite 
systems and this was accepted. 

21-24 Oct 

2013 

Joint ETSI-EE 
and ITU-T Q18/5 
meeting on 
energy efficiency 

Naples Energy efficiency of telecommunications 
including methodologies for calculating 
greenhouse gas equivalents for fibre/satellite 
over the lifecycle. Guidance was needed on 
the choice of metrics. It was agreed that 
suitable metrics include power, weight and 
cost for the GHG emissions model of hybrid 
satellite and other systems. 

19-23 May 

2014 

Joint ITU-T 
WP3/5 - ETSI EE 
meeting  

Geneva A contribution was made by CAL on behalf of 
BATS to the Q14/5 handbook on “Setting up a 
low cost sustainable telecommunication 
infrastructure for rural communications in 
developing countries”. It was requested that 
this be expanded with new sections covering 
the use of satellite systems for rural 
communications and an appendix should 
cover the specific details of a hybrid 
terrestrial/satellite system. This was done at 
the following SG5 meeting in December 2014. 

10-17 Dec 

2014 

ITU-T SG5 
Environment & 
Climate Change 

Kochi, 
India 

1. GHG emissions. A contribution “ 
Methodology for assessment of GHG emission 
reductions enabled by Satellite-based 
services” was made by CAL on behalf of 
BATS. This proposed a Supplement to 
Recommendation L.1410 covering the 
assessment of the environmental impact of 
satellite based services on a whole life cycle 
basis.  
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Date Standards group Location Context/Outcome 

 
It was recommended that the contents of the 
document should align as far as possible with 
the revised version of L.1410. 

2. Rural Communications. A contribution by 
CAL on behalf of BATS for the Annex on 
Satellite-based Communication Systems for 
proposed Handbook for Q14/5. This text was 
accepted as the basis for Annex D.  

8-12 June 

2015 

Joint ITU-T 
WP3/5 - ETSI EE 
meeting 

Sophia 
Antipolis 

1. GHG Emissions. At Q18/5 a comparison of 
Hybrid satellite with LTE, Fibre and VDSL 2 
was prepared following comments received in 
Kochi but will not necessarily be kept in the 
final document. Outcome: it was stated that, if 
kept, a more thorough analysis shall be 
performed ensuring comparability. 

2. Rural communications. Q14/5 agreed to ask 
the editor of this work (CAL on behalf of 
BATS) to provide an assessment of this 
technology against the metrics in the 
Requirements document (contributed to the 
Oct 2015 meeting).   

12-23 Oct 
2015 

Joint ITU-T SG5 - 
ETSI EE meeting 

Geneva 1. GHG Emissions. Contribution from CAL: 
“ITU-T L.1410 (3/12) Supplement- Case 
Study: the assessment of greenhouse gas 
emission of a hybrid satellite broadband 
system over its life cycle” to Q18/5. Outcome: 
this was accepted in principle provided that 
more work is done to achieve better alignment 
with the revised L.1410. 

2. Rural communications. CAL (on behalf of 
BATS) made a contribution to the Supplement 
on Hybrid Satellite-based Communications 
Systems including an assessment of the 
system against the requirements for low cost 
deployment in rural areas. This was accepted 
in principle although more work is needed to 
cover best practice for current systems 
including powering, aggregation via WiFi and 
voice communications. 

3. Adaptation to Climate Change. BATS hybrid 
satellite technology was progressed as a 
supplement to  

 
In addition to these activities, which were principally face to face meetings, there have been 
a number of online meetings to help speed up the progress of ITU-T Recommendations and 
Supplements. 

Formal approval of these is normally made at SG5 plenary meetings which occur at 
approximately nine month intervals. 
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3.3.2 Achievements 

 Q18/5 “L.1410 Supplement- Case Study: the assessment of greenhouse gas 
emission of a hybrid satellite broadband system over its life cycle " 

BATS partners have been the sole contributors to this Supplement to Recommendation 
L.1410. This contribution prepared by David Faulkner (of CAL/BATS) describes the 
greenhouse gas emissions modelling work and its results as carried out by BATS in 2014 in 
WP5.3. Since this modelling work was completed a revised version of L.1410 was approved. 
The Supplement was reviewed at the October 2015 meeting of Question 18/5. Great interest 
was shown by the delegates who are greenhouse gas modelling experts, with four hours 
discussion at the October 2015 meeting. To gain final approval this Supplement needs to be 
revised to comply as far as is possible with the revised version. It is proposed to complete 
the drafting before BATS ends in December 2015 with final approval at the next meeting of 
SG5. Once approved the Supplement will be available as an example of best practice for 
anyone to download free of charge. It will have been examined and approved by world-class 
GHG emissions modelling specialists. An e-meeting is planned on Tuesday November 25th, 
10 am Geneva time, to review the revised Supplement. 

 Q14/5 “Supplement on Hybrid Satellite-based Communications Systems” 

BATS partners have been the sole contributors to this Supplement to the draft 
Recommendation “Requirements and framework for low-cost sustainable 
telecommunications infrastructure for rural communications in developing countries”. The 
approach taken was to use the Requirements as set out in the draft Recommendation as a 
guide to the text of the Supplement.  

At the October 2015 meeting of Q14/5 the contribution prepared by Keith Dickerson (of 
CAL/BATS) was reviewed with interest. However it was considered that this Supplement was 
too heavily biased towards future terabit/hybrid satellites without considering best practice for 
current systems. The Co-Rapporteur (David Faulkner of CAL/BATS) requested more 
contributions on other satellite systems. Several other questions were raised about provision 
of power to operate the systems, antenna size, signalling formats and use of the satellite 
system as a hub with integrated WiFi access. Those questions that relate to the BATS 
concept will be addressed by CAL. However, it is unclear whether any other organisation will 
contribute the information needed.   To be approved by members of Q14/5 a revised text will 
need to be provided. It is proposed to complete the drafting before BATS ends in December 
2015 with final approval at the April 2016 meeting of SG5. An e-meeting has been arranged 
for at 12 noon Geneva time on 9 December 2015 for this revised text to contributed and be 
discussed. It is likely that there will still be gaps relating to the use of stand-alone satellite 
systems – information that needs to be provided by others as it is outside the scope of BATS. 
This may cause the work to extend beyond the end of the BATS project. Alternative sources 
of funding are being sought in order that CAL can continue to work on this Question after the 
closure of the BATS project. 

 Q15/5 L.1502 “Adapting information and communication technology infrastructure to 
the effects of climate change” 

This Recommendation was approved at the SG5 final plenary meeting in October 2015. 
David Faulkner of CAL and Associate Rapporteur contributed this text which sets out 
requirements for adapting ICT infrastructure to the effects of climate change. This is available 
as TD1141R2 and will be released for public scrutiny and possible comment under the 
accelerated approval process. A Supplement on best practices is now needed to show the 
benefits of BATS hybrid satellite/terrestrial technologies. It was decided that examples of 
best practices such as hybrid satellite/ terrestrial communications should be covered in this 
Supplement as identified in TD 1258 Rev.1. A contribution on this is required for the e-
meeting on 12 noon Geneva time 17 December 2015. 
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3.4 ISO and CEN 
The mission of the ISO (International Standards Organisation) is quite simple, to “develop 
and publish International Standards”. Similarly, CEN (European Committee for 
Standardisation) develops European wide standards. 

BATS needed to track the work of ISO TC204 and CEN TC278. These groups are working 
on standards relating to Intelligent Transport Systems (ITS). ISO TC 204 WG16 has 
developed the CALM concept of open communications so that vehicles are always best 
connected, by making an intelligent routing selection over the mobile networks that are 
available at the time that a communication must be made. This approach has been adopted 
by ETSI ITS and CEN TC278. In particular CEN TC278 WG16 (jointly with ISO TC204 
WG18) was developing a method to encode the application requirements as meta-data to 
allow the intelligent routing engine to make informed decisions as to which of the available 
networks to use. It appeared that the approach of including or deriving metadata on the 
application requirements might be a useful method to enable BATS to make wise routing 
decisions.  

Following an initial analysis the concept was presented at a BATS General Assembly. 
However, the meeting decided that this approach would not be pursued by BATS, because it 
required the applications to be programmed to present their communications QoS 
requirements: it was considered that it was not practical to expect application developers to 
include communication requirements metadata.   

3.4.1     Activities 

CAL attended the following meetings: 

Table 3-5: Other CAL standardisation activities. 

Date Standards group Location Topic 

7-Nov 2012 British Standards 
EPL 278 
coordination group 

London Establish authority to attend meetings as 
UK expert. Identify if others UK 
organisations are working in this area.  

11-14 Dec 
2012 

CEN TC278 
experts group 

Berlin Review progress in ETSI ITS and CEN 
TC278 and coordinated planning of future 
standards, in particular to meet the 
requirements of the European Mandate 
M453. 

5-6 Feb 
2013 

ETSI ITS Vienna Workshop to discuss progress and future 
direction of ITS related standards around 
the world.  

18-22 Feb 
2013 

CEN TC278 WG16  Delft Parallel groups – main focus was on an 
early draft of ISO 17423 

 

3.4.2 Achievements 

Attendance at the national standards coordination group is a wise pre-requisite to be 
authorised to attend ISO and CEN meetings as a right. Otherwise it is necessary to obtain 
the chairman’s permission to attend. Attendance at the BSI EPL278 meeting provided the 
required authorisation. 
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The CEN TC 278 Experts group meeting in Berlin gave a useful insight into the status of 
current Intelligent Transport Systems standards activities within CEN and ETSI and the level 
of support for the different standards. The networking opportunity was particularly useful to 
follow-up leads. It was at this meeting that a particular standard was identified that appeared 
to be of great relevance to BATS.  ISO 17423 was being developed to enable applications to 
pass metadata on their communications requirements to an intelligent routing agent that had 
already been defined by the ISO TC204 WG16 architecture group ISO 21217.  

As a result of this we prepared initial ideas for how BATS might make use of ISO 17423. 
Further information was acquired at the ETSI ITS meeting in Vienna and BATS ideas were 
shared with the key people who were developing ISO 17423. In addition the presentation and 
discussion at the ETS ITS workshop indicated that there was a significant support of the 
development of this standard.   

CAL attended the standards meeting on ISO 17423 and stablished that the group would 
welcome the adoption of their standard for non-ITS applications. It was also accepted that 
the standard may need to be further adapted to make it more generic. The group recognised 
the advantages of having a much larger number of uses and users for their standard. As a 
result of the level of support there was a brief presentation on BATS, and its relevance as a 
test bed for ISO 17423. The meeting agreed that it would be willing to work with the BATS 
project and that a formal Project Liaison could be established, if the BATS partners agreed to 
investigate and trial the ISO 17423. The blue arrow in figure 3.1. shows the concept of 
passing metadata from the application to the intelligent routing engine. 

  

 Meta data 

Figure 3-1  ISO 17423 enables applications to pass requirements as meta-data. 
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The opportunity for collaboration with the CEN TC278 Working Group was reported back to a 
BATS GA, with the recommendation that we should evaluate this technique and contribution 
to the standardisation work.  However, the BATS project team agreed that this was not a 
feasible way forward for BATS as this would need to cope with many and varied end user 
applications that could not all be expected to conform to such standards.  Accordingly this 
approach was not given further consideration and consequently no further ITS standards 
meetings were attended.  
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3.5 Broadband Forum 
The Broadband Forum (BBF) is the central organization driving broadband wireline – 
wireless solutions and empowering converged packet networks worldwide to better meet the 
needs of vendors, service providers and their customers. BBF develops multi-service 
broadband packet networking specifications addressing interoperability, architecture and 
management. BBF forges technical specifications, share best practices and drive the 
broadband market. 

3.5.1 Multi Path TCP protocol 

3.5.1.1 Activities 

The BBF works on multi-link technologies within the Working Group WT-348 Hybrid Access 
for Broadband Networks, initiated in November 2014. Thanks to its status of active 
Broadband Forum member, OneAccess made multiple contributions on using MPTCP as the 
multilink technology choice at the below meetings: 

Table 3-6: Broadband Forum meetings attended and contributions. 

Date Location Contribution Role 

March 2nd – 6th, 2015 Chenzhen bbf 2015-145.00 Author 

  bbf 2015- 168.00 Author 

  bbf 2015- 169.001 Author 

April 28-29th, 2015 Clamart   

June 8th - 6th, 2015 Portsmouth bbf 2015-504.01 Co-author with 
Orange 

  bbf 2015-501.01 Co-author with NEC 

August 31st - Sept 4th, 
2015 

Porto bbf 2015-845.01 Co-author with 
Ericsson 

 
Note that the April meeting was an initiative hosted by OneAccess to accelerate the progress 
of the WT-348 document. 

Excerpt from BBF member web site: 

 

Figure 3-2 Excerpt from BBF member web site. 

3.5.1.2 Achievements 
A consensus on WT-348 Hybrid Access standard is expected for 2016 and the BATS 
proposition is well positioned with major CSPs and vendors supporting it (at the time of 
writing). 
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4 Conclusions 

4.1 Summary of the standardisation contributions 
The project has contributed to following standards and reports shown in the table below: 

Table 4-1: Synthesis of BATS contributions to standards. 

Topic Reference BATS role 

Hybrid FSS satellite/terrestrial 
network architecture for high 
speed broadband access 

ETSI TR 103272  Editor 

Multi link broadband for hybrid 
FSS satellite/terrestrial network 
architecture 

ETSI DTR/SES-00373 Editor 

SC-FDMA based radio interface 
waveform technology for Ku/Ka 
band satellite systems 

ETSI DTR/SES-00366 Contributor 

Environmental impact of Satellite 
broadband network; Full LCA (Life 
Cycle Assessment) 

ETSI TR 103 353 Editor 

Energy efficiency of Satellite 
network 

ETSI TR 103 352 Editor 

Initial spreading TCP IETF draft-sallantin-tcpm-initial-
spreading-01 

IETF draft-sallantin-iccrg-initial-
spreading-01 

Editor 

Multi Path TCP IETF draft-boucadair-mptcp-plain-
mode-01 

IETF draft-boucadair-mptcp-natfwfree-
profile-00.txt 

IETF draft-boucadair-mptcp-dhc-01 

Contributor 

 

4.2 Progressing the state of the art 
Overall the standardisation activity carried out in the BATS project has contributed to 
progress the state of the art on several research elements: 

4.2.1 Integrated Concept & Architecture: 

An architecture integrating satellite access network (able to offer 30 Mbps services to all 
European users) with various terrestrial access network with Intelligent User and Network 
Gateways has been defined. (See ETSI TR 103 272) 

Metrics to compare the Quality of Experience in such hybrid access network have been 
defined exploiting QoS of individual media streams. (See ETSI TR 103 272) 

The concept of splitting service components between different access link has been 
proposed (See ETSI DTR/SES-00373) 
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4.2.2 Integrated Network and Service Management 

Service management of the hybrid satellite/terrestrial access network has been defined (See 
ETSI TR 103272). 

4.2.3 Satellite Network Optimisation 

The use of radio interface protocols developed for terrestrial network in satellite network are 
being assessed and compared with satellite radio interfaces (See ETSI DTR/SES-00366). 

4.2.4 Intelligent User Gateway and Service Delivery 

Novel algorithms and multi path transport protocols have been proposed (See ETSI 
DTR/SES-00373 as well as IETF draft and BB forum contributions). 

Novel techniques for an advanced PEP free Transport Protocol have been analysed and 
presented to IETF (See initial spreading TCP proposal to IETF). 

4.2.5 Environmental Sustainability 

A methodology to assess the energy efficiency of satellite network has been proposed (see 
ETSI DTR/SES-00344). 

A methodology to assess the carbon footprints assessment of satellite networks has been 
proposed (see ETSI DTR/SES-00375) and ITU-T. 
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