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9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ 
 

The SmartBuilt4EU project has set up four task forces investigating issues related to smart buildings: their 
objective is to identify the remaining challenges and barriers to smart building deployment, and the 
associated research and innovation gaps that should be addressed in the near future. 

Task force 3 investigates how smart buildings can interact at best with their external environment. The first 
topic addressed by this task force and presented in this paper is the smart buildings as provider of flexibility 
to the electricity grids. 
 
²ƛǘƘƛƴ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ǎǘǊŀǘŜƎȅ ǘƻ ǊŜŀŎƘ ŀ ŎƭƛƳŀǘŜ ƴŜǳǘǊŀƭ 9ǳǊƻǇŜ ƛƴ нлрлΣ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ 
more renewable electricity into the power grids constitute a key pillar. But a higher penetration of 
renewables into the electric grids constitutes a challenge, due to the intermittent and hardly predictable 
nature of some renewable energy sources ς such as wind and solar ς and the technical constraints of the 
existing electricity networks. Consequently, capturing the flexibilities offered within the energy system 
(flexibilities in generation, demand and storage) constitutes a significant lever to enable the integration of 
more RES at lower operational cost. 
While demand side mechanisms are already operational to exploit flexibilities in the industrial sector, 
buildings from the commercial and residential sectors are still far from being used at their full flexibility 
potential. Today, smart technologies enter more and more into those buildings, providing new means to 
capture the power system flexibility potential offered by equipment and end-user behaviour, with added 
value both for the building users and the grid. However, this flexibility potential is spread among myriads of 
buildings, each being source of a small amount of flexibility. Convergence is therefore required to exploit the 
full flexibility potential of this segment. 

Therefore, this white paper addressed the following questions: 
Á To what extent can buildings contribute to serving the flexibility needs of the grid? 
Á How should such services be valued so that building end-users show interest and have benefits in 

using them? 
Á Iƻǿ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŦǳǊǘƘŜǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ōǳƛƭŘƛƴƎΩǎ ŦƭŜȄƛōƛƭƛǘƛŜǎ ƻƴ ŀ ǘŜŎƘƴƛŎŀƭΣ 

organisational, and contractual standpoint? 
 
In its first part, this paper provides a state of the art regarding the following issues, specific attention being 
paid to EC-funded projects:  
Á Definitions and requirement regarding the provision of power flexibility by smart buildings 
Á The status of deployment of smart metering and demand response in Europe 
Á Data standards and interoperability aspects, with a focus on the Smart Grid Architecture Model 

(SGAM), the needs for alignment among the communication standards from the Utility, Telecom and 
Home appliances industries in order to reach semantic1 interoperability, and the recent 
developments by the BRIDE working group regarding a reference architecture for European energy 
data exchange and a methodology to study the interoperability of flexibility assets 

Á The Harmonized Electricity Market Role Model to facilitate the dialogue between the electricity 
market participants and recommendations for its further development, as well as the USEF 
framework for market design to support distributed flexibilities, implementing the European 
/ƻƳƳƛǎǎƛƻƴΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘ ŘƛǊŜŎǘƛǾŜ 

 

1 Semantic interoperability: understanding of the concepts contained in the message data structures   
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Á The Workflows and processes enabling grid flexibility services, including the Smart Readiness 
Indicator (SRI), and labels such as Ready2Service 4GRIDS or GOFLEX. 
 

A brainstorming process enabled to identify some key barriers and drivers regarding the deployment of 
power flexibility services by buildings. The next diagrams provide an overview of the main barriers and 
drivers discussed. 
 

Figure 1: Overview of main barriers 

 

 
Figure 2: Overview of main drivers 
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Based on the State of the Art and the barriers and drivers, a number of research and innovation gaps were 
identified. They are synthetised in the next two diagrams. 
 
 

 
Figure 3: R&I gaps 
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Figure 4Υ άDƻ-to-ƳŀǊƪŜǘΩ ƎŀǇǎ 

 

The gaps identified above will feed the elaboration of the Strategic Research and Innovation Agenda on smart 
buildings that will be produced by the SmartBuilt4EU consortium by mid-2023, together with some 
recommendations targeting policy makers. 
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[ƛǎǘ ƻŦ ŀōōǊŜǾƛŀǘƛƻƴǎ 
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eVs Electric Vehicles 
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1. LƴǘǊƻŘǳŎǘƛƻƴ 

 

The SmartBuilt4EU project has set up four task forces investigating topics related to smart buildings. They 
respectively address the interaction between building and end-user, efficient building operation, interactions 
between the building and the external environment, and cross cutting issues. 
 

 

Figure 5: The four Task Forces set up by the SmartBuilt4EU project 

 

SmartBuild4EU task force 3 investigates how the smart building can interact with its external environment in 
a mutually beneficial way. The first line of investigation is TOPIC A: Smart buildings as providers of flexibility 
to the electricity grids 

The present White Paper presents the outcomes of a collective work carried out by the members of the Task 
Force, from March to June 2021. Paced by series of online workshops, the following steps were addressed: 
Á Definition of scope 
Á Review of the State of the Art and identification of the points to be investigated in particular 
Á Analysis of barriers and drivers 
Á Identification of R&I gaps. 

 

The final aim of this White Paper is to feed the elaboration of the Strategic Research and Innovation Agenda 
on smart buildings that will be produced by the SmartBuilt4EU consortium by mid-2023, together with some 
recommendations targeting policy makers. 

 

2. ¢ƻǇƛŎ ǳƴŘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ōȅ ǘƘŜ ¢ŀǎƪ CƻǊŎŜ 

2.1. Rationale 

Within the EǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ strategy to reach a climate neutral Europe in 2050, the integration of 
more renewable electricity into the power grids constitute a key pillar. But a higher penetration of 
renewables into the electric grids constitutes a challenge, due to the intermittent and hardly predictable 
nature of some renewable energy sources ς such as wind and solar ς and the technical constraints of the 
existing electricity networks. Consequently, capturing the flexibilities offered within the energy system 
(flexibilities in generation, demand and storage) constitutes a significant lever to enable the integration of 
more RES at lower operational cost. 
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While demand side mechanisms are already operational to exploit flexibilities in the industrial sector, 
buildings from the commercial and residential sectors are still far from being used at their full flexibility 
potential. Today, smart technologies enter more and more into those buildings, providing new means to 
capture the power system flexibility potential offered by equipment and end-user behaviour, with added 
value both for the building users and the grid. However, this flexibility potential is spread among myriads of 
buildings, each being source of a small amount of flexibility. Convergence is therefore required to exploit the 
full flexibility potential of this segment. 
 

Therefore, this white paper aims to provide an overview of what is known and what should be further 
investigated to answer the following questions: 
Á To what extent can buildings contribute to serving the flexibility needs of the grid? 
Á How should such services be valued so that building end-users show interest and have benefits in 

using them? 
Á How to facilitate the further ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ōǳƛƭŘƛƴƎΩǎ ŦƭŜȄƛōƛƭƛǘies on a technical, organisational, 

and contractual standpoint? 

2.2. Scope  

Based on the key questions identified in the previous section, four main blocks of knowledge are deemed 
most relevant to identify pathways towards the increase of flexibility provision by smart buildings. 

 

Figure 6: The four building blocks of Topic A 

 

Quantification of the power flexibility potential of smart buildings and the related services to the grid 

Á Flexibility assessment: how to assess the overall flexibility potential of buildings, how to 
measure the actual flexibility provided to the grid? To what extent can flexibility services 
contribute to grid investment deferrals? 

Á Single building vs building blocks: what is the role of individual buildings vs the role of blocks of 
buildings in achieving a flexible power grid (Multi-Building Energy Management Approach) 

Á Respective roles of stakeholders involved: what are the roles of building owners, building 
operators and occupants in enabling interaction with the grid and managing/optimizing 
flexibility? Which role for aggregators? 
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Business models that remunerate the value of building flexibility to the end-users 

Á Economic and contractual models: how can the value of flexibility be captured by the end-
user, fostering its engagement in demand response? 

Á What should be the exact role of aggregation in such models? 
 

Technologies and processes enabling grid flexibility  

Á Convergence and integration of technologies and services to provide building-to-grid 
flexibility: what is the optimal level of integration? 

Á ¦ǎŜ ƻŦ ΨŜȄǘŜǊƴŀƭΩ Řŀǘŀ ǎƻǳǊŎŜǎ such as multi - Scale Interoperable Geographic Information 
Systems (GIS) and Building Information Modelling (BIM) for flexibility service purposes 

Á Certification frameworkΥ Ƙƻǿ ǘƻ ŎƘŜŎƪ ǘƘŜ ŎƻƳǇƭƛŀƴŎŜ ƻŦ ōǳƛƭŘƛƴƎǎ ǘƻ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ όάǊŜŀŘȅ 
ǘƻ ǎŜǊǾƛŎŜέ άǊŜŀŘȅ ǘƻ ƎǊƛŘέύ and how can the smart readiness indicator (SRI) contribute to this? 

Á Standards to allow scaling up of Demand Response solutions. 
 

Fully interoperable data exchange environment to provide power flexibility to the grid 

Á Data environment and interoperability: which specific data needs to be exchanged in order to 
enable flexibility services? What are the interoperability issues specific to the provision of 
flexibility services to the grid? 

Á Digital twin: how to consider this concept development in the specifications of data 
requirements?  

More generic interoperability questions are covered by Task Force 2 (Efficient Building Operation) in its first 
White Paper: Interoperability of smart building solutions. 

 

 

3. {ǘŀǘŜ ƻŦ ǘƘŜ !Ǌǘ 

 

As stated by the JRC in its technical report on smart home and appliances2, there are three interrelated 
areas where ICT is expected to have an impact on the efficiency of energy systems, in accordance with the 
Digital Single Market strategy: 

Á Buildings - in the form of building management systems and sensor networks 
Á Energy Grids (Smart Grids) ς in order to reduce peak demand and potentiate integration of 

renewable sources 
Á Households ς with the introduction of smart meters and smart appliances, making consumers 

aware of their energy consumption and potentiate behavioural change. 

3.1.  Definitions  

Which definition should be used to define the object of study, i.e. the smart building in its dimension of 
interactions from the end-users to the electricity grid? 

 

2 Smart home and appliances: State of the art. JRC Technical Report, 2019. 
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1. The US Department of Energy defines the grid-interactive efficient building (GEB)3 as: άan energy efficient 
building with smart technologies characterized by the active use of distributed energy resources to 
optimize energy use for grid services, occupant needs and preferences, and cost reductions in a continuous 
and integrated way.έ In this definition, grid-interactive buildings combine four key attributes: energy 
efficiency, renewable energy, energy storage, and load flexibility. The cross-optimisation of those four 
attributes results in a less peaky, more flexible energy load profile which reduces operational costs, largely 
through demand charge savings.  

2. Wang, Huilong & Wang, Shengwei & Tang, Rui (2019)4 ŘŜŦƛƴŜ ǘƘŜ άgrid-friendly and grid-responsive 
buildingέ where:  
Á Grid-friendly means that a building can work in synergy with the power grid and avoid putting 

additional stress on the balance of the power grid, and 
Á Grid-responsive means that a building can respond to the needs and requests of the smart grid, 

contributing to the grid power balance timely and effectively, in order to enhance the reliability of the 
power grid and optimize the overall efficiency of the grid-ōǳƛƭŘƛƴƎ ŜŎƻǎȅǎǘŜƳΦέ 

This second definition seems more generic and inclusive but is missing the dimension of optimal relationship 
between ǘƘŜ ōǳƛƭŘƛƴƎΩǎ end-users and the electricity grid. The above definition could therefore be completed 
with a third point: 
Á End-user-engaging means that a building enables and foster through smart solutions the engagement of 

final end-users in responding to the needs and requests of the smart grid. 
 

To complement these definitions, we owe to mention the SMART 2016/0082 study5 on demand side 
flexibility which defines: 

Á Demand-side flexibility ŀǎ άthe ability to change electricity output or demand in reaction to an 
external signalέ 

Á Demand Response as « the change of electricity load by final customers from their normal or current 
consumption patterns in response to market signals, including time-variable electricity prices or 
incentive payments, or in response to acceptance of the final customer's bid, alone or through 
aggregation, to sell demand reduction or increase at a price in organised markets as defined in 
Commission Implementing Regulation (EU) No 1348/2014 ». 

Demand Response programmes are broken down in two categories:  
Á Implicit Demand Response refers to consumers choosing time-varying electricity prices and/or time-

varying network tariffs that partly reflect the value or cost of electricity and/or transmission and 
distribution in different time periods. These prices are part of their supply contract, and consumers 
do not participate in a market. 

Á Explicit Demand Response participates to the wholesale, balancing, ancillary services and capacity 
markets through the services of aggregators or single large consumers. Consumers receive direct 
payments to change their consumption upon request. They can earn from their flexibility in electricity 
consumption individually or by contracting with an aggregator, which can either be a third-party or 
ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǊŜǘŀƛƭŜǊΦ 
 

 
3 Grid-interactive Efficient Buildings Technical Report Series, DoE, 2019 
4 ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ƎǊƛŘ-responsive buildings: Opportunities, challenges, capabilities and applications of HVAC systems in non-
residential buildings in providing ancillary services by fŀǎǘ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜǎ ǘƻ ǎƳŀǊǘ ƎǊƛŘǎέΣ !ǇǇƭƛŜŘ 9ƴŜǊƎȅΣ aŀȅ нлмф  
5 Study on ensuring interoperability for enabling Demand Side Flexibility, TNO, DNV-GL, ESMIG for the EC, 2018 
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3.2. Use cases and requirements for the grid-interactive building 

The International Electrotechnical Commission (IEC) released some Smart grid requirement within the IEC 
62913 series. Part 2-3 focuses on Resources connected to the grid. In the IEC deliverable, several Smart 
Building use-cases are listed, together with the associated system requirements and level of maturity. 
Those use cases are: 
Á Adapt the smart building behaviour to the energy manager/client preferences 
Á Enable the interoperability between the smart building and the smart grid 
Á Manage flexibility on electricity demand & generation within the smart building from market signals 

 and from emergency signals 
Á Provide enriched Smart Building data to relevant parties in order to make the energy manager/ 

client more active 
Á Value the flexibility of the smart building 

The New Building Institute6 identifies the key technological requirements for energy efficient Grid-
interactive buildings as follows: 
 

Requirement Target Present status 

Interoperability 
and intelligence 
from building to 
grid 

Grid-interactive buildings should 
receive utility price signals and share 
the availability of flexible loads 
within the building to modulate 
loads and optimize for cost, carbon, 
reliability, and other factors.  

Even buildings engaged in curtailment or demand 
response programs do not often have an automated 
process, and virtually no buildings automatically shift 
loads based on real-time changes in utility price 
signals. 

Interoperability 
and intelligence 
across building 
systems 

Grid-interactive buildings should 
have a unified, overarching, and 
intelligent system that controls 
HVAC, lighting, plug loads, thermal or 
electric storage, and other key 
building loads.  

Many building loads (e.g., plug loads) are seldom 
controlled at all, let alone to optimize to utility price 
signals. Existing control systems vary widely across 
building type, size, and vintage, but most building 
controls are not set up to coordinate across building 
systems. 

Load flexibility 
and demand-
focused 
optimization 

Grid-interactive buildings should 
have the intelligence to track 
building demand, predict patterns 
that can help limit peak demand, and 
shift or shed demand rapidly in 
response to grid or building events.  
 

Using the same functions to limit building billing peak 
is often more cost-effective than responding to 
narrow DR events. The ability to predict weather 
patterns, track renewable energy generation curves, 
or predict building operational needs can allow a grid-
interactive building to limit monthly peaks and reduce 
Ŏƻǎǘǎ ƳƻǊŜ ǘƘŀƴ ǘƻŘŀȅΩǎ ƳƻǊŜ ǘǊŀŘƛǘƛƻƴŀƭ ŜŦŦƛŎƛŜƴŎȅ- 
and demand response-focused energy management 
practices. 

Figure 7: Technological requirements for energy efficient Grid-interactive building as defined by the New 
Building Institute 

 

See ²ƘƛǘŜ tŀǇŜǊ άLƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƻŦ ǎƳŀǊǘ ōǳƛƭŘƛƴƎ ǎƻƭǳǘƛƻƴǎέ ƻŦ ¢ŀǎƪ CƻǊŎŜ н ό9ŦŦƛŎƛŜƴǘ .ǳƛƭŘƛƴƎ hǇŜǊŀǘƛƻƴύ 
for definitions on interoperability. 

 

 

6 See The Value of Grid-Interactive Buildings to Building Owners, New Building Institute, 2019 
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3.3. Overview of State of the Art 

Deployment of smart metering 

 A broad implementation of smart meters is one of the most important steps towards a smart built 
environment and energy system. Smart meters monitor real-time data on energy use allow communication 
with other devices (e.g. other smart meters, appliances, sŜǊǾŜǊǎΧύΦ  On the one hand they allow building 
occupants to gain awareness and have an active role in the control of their energy consumption. On the other 
hand, they are a key component of a smart grid. The JRC report on smart appliances summarizes the state of 
play in Europe as follows7: 
Á The legislation for electricity smart meters is in place in most Member States. Only five countries 

have no such legislation in place. 
Á Sixteen Member States will proceed or have already proceeded to large-scale roll-out of smart 

meters. In Poland and Romania, the Cost Benefit Analysis yielded positive results but official 
decisions on roll-out are still pending 

Á In seven Member States, the Cost Benefit Analysis for large-scale roll-out by 2020 were negative or 
inconclusive, but in Germany, Latvia and Slovakia smart metering was found to be economically 
justified for particular groups of customers.  

 

Deployment of Demand Response framework 

 According to BPIE8, demand response is generally available for industry, but not yet for commercial and 
residential sectors. The Joint Research Center (JRC) report on Demand Side flexibility9 identifies three key 
factors for the deployment of demand response: 
Á the definition of independent aggregators to ensure the ŎƻƴǎǳƳŜǊΩǎ ǊƛƎƘǘ ǘƻ ŎƘƻƻǎŜ ǘƘŜƛǊ ŜƴŜǊƎȅ 

service provider and allow full aggregation of ŎƻƴǎǳƳŜǊΩǎ ƭƻŀŘǎ  
Á market designs that enable the participation of DR and other distributed resources 
Á technical modalities enabling DR that are defined by standardization and replication throughout 

whole Europe. 
 
The same report maps a άthree-speed-Europeέ about the regulatory status of Member States concerning 
Demand Response: 
Á A set of Member States that have not yet adjusted their regulatory structures to enable demand 

side resources to participate in the markets, nor begun the process of defining the role of an 
independent aggregator and DR service provider. 

Á A second group of Member States more advanced on the enablement of DR (Austria, Finland, 
Denmark, Germany, the Netherlands and Sweden) by enabling DR through the energy retailer. The 
retailers in these Member States offeǊ ŀ άōǳƴŘƭŜ ǇŀŎƪŀƎŜŘ ƻŦŦŜǊέ with their electricity bill, which 
the consumer can only accept or refuse entirely, with some lack of transparency. 

Á The third group of Member States enables both Demand Response and independent aggregation: 
Belgium, France, Ireland and the UK. Belgium and France have both defined the roles and 
responsibilities around independent aggregation. To that third group, the Smart Energy Demand 
Coalition10 adds Finland, as the country allows independent aggregation in at least ancillary service 

 
7 Source: JRC Technical Report on Smart Appliances 
8 BPIE. 2017. Is Europe ready for the smart buildings revolution? 
9 5ŜƳŀƴŘ wŜǎǇƻƴǎŜ ǎǘŀǘǳǎ ƛƴ 9¦ aŜƳōŜǊ {ǘŀǘŜǎέΣ Ww/Σ нлмр 
10 Explicit Demand Response in Europe Mapping the Markets, SEDC 2017 
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programme and is experimenting through pilot projects with independent aggregation in other 
parts of the balancing market. 

 
Numerous H2020 projects are investigating demand flexibility measurement and value, developing and 
demonstrating tools to enable DR at building level and its contribution to grid services. They are briefly 
introduced further below in section 3.4. 

 

Building Energy Management Systems and Internet of Things 

Building Energy Management Systems aim to increase the energy efficiency of operational buildings and 
ensure indoor comfort for building occupants, through the monitoring and active management of building 
devices thanks to building sensors and controls. The next diagram synthetises the different interactions that 
BEMS can cover.  

 
 

Figure 8: General architecture of a BEMS for a Net-Zero energy building11 
GW = Gateway 

 
Internet of things (IoT) are now becoming a key component of modern BEMS, offering a set of low-power 
distributed intelligent sensors for monitoring different parameters of the building (temperature, lighting, 
humidity, air quality), different sorts of bidirectional communication technologies, and a wide range of 
actuators to implement controls on different building devices. Recent studies12 show that IoT can support 
building energy management for five main applications: energy consumption control, predictive control for 
ǘŜƳǇŜǊŀǘǳǊŜ ǊŜƎǳƭŀǘƛƻƴΣ ǎŜƴǎƛƴƎ ƻŦ ǊŜǎƛŘŜƴǘǎΩ ŎƻƳŦƻǊǘΣ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ŎƻƴǘǊƻƭƭŀōƭŜ ŘŜǾƛŎŜǎ ŀƴŘ ǎƳŀǊǘ ƘƻƳŜ 
applications. 
A key pending issue regarding the deployment of these systems is related to data standards and 
interoperability, as elaborated upon below. 

 

Status on data standards and interoperability 

 
11 Source: Intelligent Buildings in Smart Grids: A Survey on Security and Privacy Issues Related to Energy 
Management. Alvaro Llaria et all, 2021. https://doi.org/10.3390/en14092733 
12 Yaïci, W.; Krishnamurthy, K.; Entchev, E.; Longo, M. Recent advances in Internet of Things (IoT) infrastructures 
for building energy systems: A review. Sensors 2021. 

https://doi.org/10.3390/en14092733
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The SGAM (Smart Grid Architecture Model)- initially developed by CEN/CENELEC/ETSI and complemented by 
IEC in IEC TS 63200 - provides an architectural approach allowing for a representation of interoperability 
viewpoints in a technology neutral manner. It counts five interoperability layers (Business, Function, 
Information, Communication and Component) with the two dimensions of the smart grid plane, i.e. zones 
(representing the hierarchical levels of power system management) and domains (covering the complete 
electrical energy conversion chain). 

 
Figure 9: Interoperability layers in the SGAM model, CEN-CENELEC-ETSI 

 

TNO, ESMIG and DNV-GL produced in 2018 for the EC a Study on ensuring interoperability for enabling 
Demand Side Flexibility (DSF), focusing on the residential sector (home appliances, not including storage). 
The report investigates the need for alignment among the communication standards from the Utility, 
Telecom and Home appliances industries, in order to reach semantic13 interoperability. Eight standards are 
compared using the reference ontology SAREF (Smart Appliances REFerence ontology) developed in a project 
commissioned by DG-Connect, and its extension for the energy domain, SAREF4ENER. The main findings of 
this study are as follows: 
Á A certain alignment already exists among the eight DSF standards against the SAREF/SAREF4ENER 

ontology, and full alignment is reachable:  
- The standards SPINE and oneM2M are fully aligned with SAREF/SAREF4ENER.  
- Four standards need further alignment, for which actions are defined.  
- The remaining two standards, CENELEC EN 50491-11 and IEC 61968-9 CIM for Metering, do 

not have a direct alignment with SAREF/SAREF4ENER, but are aligned through the COSEM 
standard, which covers the same interface. 

Á A proof of concept allowed to demonstrate the DSF interoperability through the complete, end-to-
end IT infrastructure, from smart grid to smart meters and smart appliances.  

Á A set of recommendations is provided to build upon this proof of concept and align the standards. 

 

13 Semantic interoperability: understanding of the concepts contained in the message data structures   

https://saref.etsi.org/

























