	[bookmark: dnum][bookmark: dsg][bookmark: dtableau][image: D:\usr\campos\TSB-Reference\Logos\ITU\sigleITU.gif]
	INTERNATIONAL TELECOMMUNICATION UNION
TELECOMMUNICATION
STANDARDIZATION SECTOR
[bookmark: dstudyperiod]STUDY PERIOD 2017-2020
	SG20-TD2422

	
	
	STUDY GROUP 20

	
	
	Original: English

	[bookmark: dbluepink][bookmark: dmeeting]Question(s):
	5/20
	Virtual, 11-21 October 2021

	[bookmark: ddoctype][bookmark: dtitle]TD

	[bookmark: dsource]Source:
	Editors

	[bookmark: dtitle1]Title:
	Output text for draft Recommendation ITU-T Y.blockchain-terms “Vocabulary for blockchain for supporting Internet of things and smart cities and communities in data processing and management aspects”

	[bookmark: dpurpose]Purpose:
	Information

	Contact:
	Xiongwei Jia
China Unicom
China
	Tel: +86 15611092296 E-mail: jiaxw9@chinaunicom.cn 
	Contact:
	Zheng Huang
ZTE Corporation
China
	Tel: +86 25 88014643Email: huang.zheng2@zte.com.cn 
	Contact:
	Gyu Myoung LEE
KAIST 
Korea (Rep. of)
	Tel: +82-42-866-6828Fax: +82-42-866-6226E-mail:  HYPERLINK "mailto:gmlee@kaist.ac.kr" gmlee@kaist.ac.kr 
	Contact:
	Yulun Song
China Unicom
China
	Tel: +86 18600345257  E-mail: songyl100@chinaunicom.cn  


	Keywords:
	Blockchain; Data Management and Processing (DMP); Internet of things (IoT); Smart Cities & Communities (SC&C); vocabulary

	Abstract:
	This is baseline for draft Recommendation ITU-T Y.blockchain-terms “Vocabulary for blockchain for supporting Internet of things and smart cities and communities in data processing and management aspects”, which incorporated the proposal from Contribution SG20-C916 according to the discussion at Q5/20 meeting (Virtual, 11-21 October 2021), and which is against the baseline SG20-TD2179.


This output text for draft Recommendation ITU-T Y.blockchain-terms incorporated the accepted proposal from contribution SG20-C916 according to the discussion at Q5 meeting (Virtual, 11-21 October 2021), and it is against the baseline SG20-TD2179.





- 1 -
SG20-TD2422

Draft Recommendation ITU-T Y.blockchain-terms
Vocabulary for blockchain for supporting Internet of things and smart cities and communities in data processing and management aspects 
Summary: This Recommendation contains vocabulary related blockchain for supporting Internet of things (IoT) and smart cities and communities (SC&C) in aspects of data processing and management (DPM). The vocabulary in this Recommendation is defined collected fromin published ITU‑T the Recommendations, and Supplements and standards published by ITU and ISO. In addition, this Recommendation includes and defines new terms derived from the deliverables of ITU-T Focus Group on Data Processing and Management to support IoT and Smart Cities & Communities (FG-DPM), to meet the needs of SC&C works of ITU.
Key words: Blockchain; Data Management and Processing (DMP); Internet of things (IoT); Smart Cities & Communities (SC&C); vocabulary.



Table of Contents
1	Scope	4
2	References	4
3	Definitions	5
3.1	Terms defined elsewhere	5
3.2	Terms defined in this Recommendation	7
4	Abbreviations and acronyms	8
5	Conventions	8
Appendix I  Classification of the vocabulary	9
I.1	Vocabulary classification	9
Bibliography	10



[bookmark: p1rectexte]

Draft Recommendation ITU-T Y.blockchain-terms
Vocabulary for blockchain for supporting Internet of things and smart cities and communities in data processing and management aspects
[bookmark: _Toc489539272][bookmark: _Toc489539273][bookmark: _Toc489539274][bookmark: _Toc489539275][bookmark: _Ref90854874][bookmark: _Toc157497679][bookmark: _Toc165886250][bookmark: _Toc172966871][bookmark: _Toc176316348][bookmark: _Toc289852669][bookmark: _Toc306105568][bookmark: _Toc306612319][bookmark: _Toc315851635][bookmark: _Toc438235171][bookmark: _Toc448322238][bookmark: _Toc457690145][bookmark: _Toc513900245][bookmark: _Toc532245053][bookmark: _Toc16071785][bookmark: _Toc19007908][bookmark: _Toc85063526]1	Scope
This Recommendation contains terms and definitions related blockchain for supporting Internet of things (IoT) and smart cities and communities (SC&C) in aspects of data processing and management (DPM). The terms and definitions in this Recommendation are defined collected fromin published ITU‑T the Recommendations Recommendations,and  Supplements and standards published by ITU and ISO. In addition, this Recommendation includes and defines new terms derived from the deliverables of ITU-T Focus Group on Data Processing and Management to support IoT and Smart Cities & Communities, to meet the needs of SC&C works of ITU.
[bookmark: _Toc141757962][bookmark: _Toc141757963][bookmark: _Toc157497680][bookmark: _Toc165886251][bookmark: _Toc172966872][bookmark: _Toc176316349][bookmark: _Toc289852670][bookmark: _Toc306105569][bookmark: _Toc306612320][bookmark: _Toc315851636][bookmark: _Toc438235172][bookmark: _Toc448322239][bookmark: _Toc457690146][bookmark: _Toc513900246][bookmark: _Toc532245054][bookmark: _Toc16071786][bookmark: _Toc19007909][bookmark: _Toc85063527]2	References
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[bookmark: KPIs_ICT][ITU-T M.3363]	Recommendation ITU-T M.3363 (2020), Requirements for data management in the telecommunication management network
[ITU-T X.1252]	Recommendation ITU-T X.1252 (2021), Baseline identity management terms and definitions
[ITU-T X.1400]	Recommendation ITU-T X.1400 (2020), Terms and definitions for distributed ledger technology
[ITU-T X.1217]	Recommendation ITU-T X.1217 (2021), Guidelines for applying threat intelligence in telecommunication network operation 
[ITU-T Y.2091]	Recommendation ITU-T Y.2091 (2011), Terms and definitions for next generation networks.
[ITU-T Y.4000]	Recommendation ITU-T Y.4000/Y.2060 (2012), Overview of the Internet of Things.
[ITU-T Y.4464]	Recommendation ITU-T Y. 4464 (2020), Framework of blockchain of things as decentralized service platform.
[ITU-T Y.4472]	Recommendation ITU-T Y.4472 (2020), Open data application programming interfaces (APIs) for IoT data in smart cities and communities
[ITU-T Y.4900]	Recommendation ITU-T Y.4900/L.1600 (2016), Overview of key performance indicators in smart sustainable cities.
[bookmark: _Toc147655121][bookmark: _Toc142374370][bookmark: _Toc449157288][bookmark: _Toc448117623][bookmark: _Toc448117199][bookmark: _Toc443793560][bookmark: _Toc438235173][bookmark: _Toc448322240][bookmark: _Toc457690147][bookmark: _Toc513900247][bookmark: _Toc532245055][bookmark: _Toc16071787][bookmark: _Toc19007910][bookmark: _Toc85063528][bookmark: _Toc50523978][bookmark: _Toc56411850][bookmark: _Toc56413397][bookmark: _Toc56486217][bookmark: _Toc56487266][bookmark: _Toc56919015][bookmark: _Toc57026044][bookmark: _Toc66163910][bookmark: _Toc67394155][bookmark: _Toc97618505][bookmark: _Toc98656948][bookmark: _Toc99442123][bookmark: _Toc111628413][bookmark: _Toc117393959][bookmark: _Toc129486773][bookmark: _Toc136240803][bookmark: _Toc137355955][bookmark: _Toc137528776][bookmark: _Toc138652960][bookmark: _Toc188641735][bookmark: _Toc199772124][bookmark: _Toc208564417][bookmark: _Toc238617651][bookmark: _Toc244748736][bookmark: _Toc306700858][bookmark: _Toc357028583][bookmark: _Toc360060903]3	Definitions
[bookmark: _Toc16071788][bookmark: _Toc19007911][bookmark: _Toc85063529]3.1	Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:
3.1.1	application [ITU-T Y.2091]: A structured set of capabilities, which provide value-added functionality supported by one or more services, which may be supported by an API interface.
3.1.1	blockchain [ITU-T X.1400]: A type of distributed ledger which is composed of digitally recorded data arranged as a successively growing chain of blocks with each block cryptographically linked and hardened against tampering and revision.
3.1.2	blockchain platform [ITU-T Y.4464]: A platform (or system) that is established based on blockchain-related technologies.
3.1.32	blockchain of things (BoT) [ITU-T Y.4464]: An Internet of things (IoT) service platform with a decentralized working mode where IoT applications and services are executed.
NOTE – BoT uses blockchain-related technologies (such as peer-to-peer communication, decentralized data storage, crowding consensus and transaction) to support a decentralized working mode.
3.1.3	blockchain [ITU-T X.1400]: A type of distributed ledger which is composed of digitally recorded data arranged as a successively growing chain of blocks with each block cryptographically linked and hardened against tampering and revision.
3.1.4	blockchain platform [ITU-T Y.4464]: A platform (or system) that is established based on blockchain-related technologies.
3.1.54	blockchain of things (BoT) data [ITU-T Y.4464]: The data within a blockchain of things (BoT), besides the traditional Internet of Things (IoT) data, includes data such as the distributed append-only ledgers, state information, permission policies, etc.
NOTE – BoT data may be distributed and be stored in BoT peers. A BoT peer may store all or part of the data in a BoT.
3.1.65	blockchain of things (BoT) entity [ITU-T Y.4464]: A functional entity or physical entity (e.g., Internet of Things (IoT) server, IoT device, IoT gateway and end-user device) that participates in the activities performed in a blockchain of things (BoT).
NOTE – Physical things with constrained capabilities on computation or communication (e.g. constrained IoT devices, ID tags) are usually not BoT entities, but they can be bound to BoT entities in order to be mapped into BoT. Virtual things can be bound to BoT entities in order to be mapped into BoT.
3.1.76	blockchain of things (BoT) peer [ITU-T Y.4464]: A logic function of a blockchain of things (BoT) entity to perform BoT-related functionalities (e.g. executing transactions and maintaining BoT data) in processes of communications, consensus-making, transactions and management.
3.1.87	blockchain of things (BoT) transaction [ITU-T Y.4464]: An operation (e.g. reading/writing blockchain of things (BoT) data, deploying/invoking smart contracts, and querying results of smart contracts) that is performed by authorized BoT peers.
NOTE – BoT may provide incentive mechanisms (e.g. rewarding fees or tokens) to encourage the participants to contribute to the transaction (e.g. maintaining BoT data, endorsing the transaction).
3.1.9	consensus [ITU-T X.1400]: Agreement that a set of transactions is valid.
3.2.8	decentralized application [ITU-T X.1400] Application that runs in a distributed and decentralized computing environment.

3.2.9	decentralized system [ITU-T X.1400]: distributed system wherein control is distributed among the persons or organizations participating in the operation of the system.
NOTE - In a decentralized system, the distribution of control among persons or organizations participating in the system is determined by the system’s design.
3.1.10	data [b-ISO 16091]: Information represented in a manner suitable for automatic processing. 3.1.10	data cleaning [ITU-T X.1217]: A process to delete irrelevant data and duplicate data in the original data set, to smooth the noise data, and process missing values and outliers.
3.1.111	data consistency [b-ISO 11519-1]: Feature of data processing and/or communication system where data remain consistent even after being partitioned and differently treated over time and location.
3.1.1212	data management [b-ISO/IEC TR 10032 ITU-T M.3363]: The activities of defining, creating, storing, maintaining and providing access to data and associated processes in one or more information systems. A set of functions that control, protect, and enhance the value of data throughout their lifecycles. 
3.1.13	data lifecycle [ITU-T M.3363]: A whole range of data processing phases including data planning, data acquisition, data storage, data sharing, data usage, data transmission and data disposal.
3.1.14	data mining [ITU-T X.1217]: A computational process to discover patterns in large data sets involving methods of artificial intelligence, machine learning, statistics, and database systems.
3.1.13	data processing [b-ISO 5127]: Systematic performance of operations upon data.
3.1.15	data transforming [ITU-T X.1217]: A process to transform data to a certain format and scale the data to a specified range.
3.1.14	device [ITU-T Y.4000]: With regard to the Internet of Things, this is a piece of equipment with the mandatory capabilities of communication and the optional capabilities of sensing, actuation, data capture, data storage and data processing.
3.2.16	digital identity [X.1252], A digital representation of the information known about a specific individual, group or organization.
3.1.15	distributed ledger [ITU-T X.1400]: A type of ledger that is shared, replicated, and synchronized in a distributed and decentralized manner.
3.1.176	Internet of things [ITU-T Y.4000]: A global infrastructure for the information society, enabling advanced services by interconnecting (physical and virtual) things based on existing and evolving interoperable information and communication technologies.
NOTE 1 – Through the exploitation of identification, data capture, processing and communication capabilities, the IoT makes full use of things to offer services to all kinds of applications, whilst ensuring that security and privacy requirements are fulfilled.
NOTE 2 – In a broad perspective, the IoT can be perceived as a vision with technological and societal implications.
3.1.1817	open data [ISO 5127ITU-T Y.4472]: data available/visible to others and that can be freely used, re-used, re-published and redistributed by anyone Data that can be publicly accessible to all through open standards and protocols or through other means. The use and redistribution of open data can be subject to rules. .
3.1.18	personal data [b-PAS 185]: Data which relates to a living individual who can be identified: a) from those data; or b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
3.1.19	processed data [b-ISO 5127]: Data which have been transformed from raw data or from an earlier data stage into a more refined stage by data cleaning, sorting, linking, verifying and similar operations.
3.1.20	ledger [ITU-T X.1400]: Information store that keeps final and definitive (immutable) records of transactions.
3.1.21	raw data [b-PAS 185]: Data that has not been processed for use.
3.1.22	shared data [b-PAS 185]: Data where the data owner has the legal authority to share it with one or more organizations, subject to a data or information sharing agreement which specifies that access is granted subject to specific restrictions and, where between different legal entities, is legally enforceable.
3.1.19	smart sustainable city [ITU-T Y.4900]: A smart sustainable city (SSC) is an innovative city that uses information and communication technologies (ICTs) and other means to improve quality of life, efficiency of urban operation and services, and competitiveness, while ensuring that it meets the needs of present and future generations with respect to economic, social, environmental as well as cultural aspects.
NOTE 1 – City competitiveness refers to policies, institutions, strategies and processes that determine the city's sustainable productivity. 
NOTE 2 – 'Smart sustainable city' is also called 'smart city' in some other SDOs.
3.1.23	smart contract [ITU-T X.1400]: A program written on a distributed ledger system which encodes the rules for specific types of distributed ledger system transactions in a way that can be validated, and triggered by specific conditions.
3.1.2024	thing [ITU-T Y.4000]: In the Internet of things, an object of the physical world (physical things) or of the information world (virtual things), which is capable of being identified and integrated into the communication networks.
[bookmark: _Toc19007912][bookmark: _Toc85063530][bookmark: _Toc399780202][bookmark: _Toc400546167][bookmark: _Toc22519][bookmark: _Toc32347][bookmark: _Toc7780][bookmark: _Toc16754][bookmark: _Toc21538][bookmark: _Toc401921792][bookmark: _Toc402198201][bookmark: _Toc402250604][bookmark: _Toc440458251][bookmark: _Toc457690148][bookmark: _Toc513900248][bookmark: _Toc532245056][bookmark: _Toc16071789][bookmark: _Toc185909354][bookmark: _Toc208564419][bookmark: _Toc238617660][bookmark: _Toc244748738]3.2	Terms defined in this Recommendation
Editor’s Note: The followed terms were from ITU-T FG-DPM TR D3.5.
3.2.11	blockchain data: The data in a blockchain, such as distributed append-only ledgers, state information, permission policies, etc. 
NOTE – Blockchain data may be distributed and be stored in blockchain peers. A blockchain peer may store all or part of the data in a blockchain. 
3.2.2	3.2.22	blockchain peer: A functional entity or physical entity (e.g., device, gateway and system) which utilizes blockchain-related functionalities (e.g., executing transactions, and maintaining the blockchain data) in peer peer-to to-peer communications.
3.2.33	blockchain transaction: An operation (e.g., deploying, invoking and querying results of blockchain contracts) in a blockchain in which an authorized end user performs operations (e.g., reading/writing blockchain data, invoking a blockchain contract). 
3.2.4	consortium blockchain: A blockchain platform that is accessible for use only to a consortium whose members establish and maintain the blockchain platform.
Editor’s Note: The followed terms were from ITU-T FG-DPM TS D0.1.
3.2.45	closed data: Data that requires access control to be divulgated.
3.2.56	data commercialization: The process of creating commercial value from data. 
NOTE – It may encompass various activities, including, but not limited to, monetization, valuation, pricing, licensing, distribution, marketing and sales.
3.2.67	data exchange: Accessing, transferring and archiving of data.
3.2.78	data governance: Set of activities aimed to design, implement and monitor a strategic plan for data asset management.
3.2.89	data marketplace: An electronic marketplace whose main product is provisioning of data and/or related services around data. 
3.2.9	data processing and management: The combination of all activities either directly performed on or indirectly influencing data. 
NOTE 1 - Directly performed activities include among others [collecting/acquiring/capturing], exchanging, storing, securing, manipulating, reusing, aggregating, curating, disposing, monetizing and deleting data. 
NOTE 2 - Indirectly influencing activities include among others policy and standards making, skills and innovation enhancement. 
3.2.1010	data sharing: The process of data exchange among different parties with specified conditions.  
Editor’s Note: Other potential terms, such as: aggregating, assembling, block hash, computing power, public, private, consortium blockchain, decentralised application, decentralised platform, etc.3.2.11	immutable: A system’s property in relation to it being unchanged even after a long period.
3.2.12	private blockchain: A blockchain platform that is accessible for use only to a limited group of entities who participate in the activities of it.
3.2.13	public blockchain: A blockchain platform that is accessible to the public for use.
NOTE – A public blockchain may be permissioned or permissionless. In a permissioned public blockchain, it provides services only to authorized participants. 
[bookmark: _Toc19007913][bookmark: _Toc85063531]4	Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
BoT		Blockchain of Things
DPM		Data Processing and Management
IoT		Internet of Things
SC&C 		smart cities and communities

[bookmark: _Toc415214410][bookmark: _Toc419272369][bookmark: _Toc11074672][bookmark: _Toc17097981][bookmark: _Toc19007914][bookmark: _Toc85063532]5	Conventions
None.
[bookmark: _Toc532245057][bookmark: _Toc16071790][bookmark: _Toc19007915][bookmark: _Toc85063533]Appendix I

Classification of the vocabulary
(This appendix does not form an integral part of this Recommendation.)
[bookmark: _Toc11074688][bookmark: _Toc17097997][bookmark: _Toc19007916][bookmark: _Toc85063534][bookmark: _Toc532245161]I.1	Vocabulary classification
Table I.1 provides listings of the terms and definitions from clauses 3.1 and 3.2 in groupings according to logical classifications.
	Table I.1 – Classification of the vocabulary

	Terms and definitions
	Clause

	General items

	closed data
	

	data cleaning
	3.1.4

	data commercialization
	

	data consistency
	3.1.6

	data exchange
	3.1.15

	data governance:
	

	data marketplace
	

	data management
	

	data lifecycle
	

	data mining
	

	data sharing
	

	data transforming
	

	digital identity
	

	Internet of things
	

	open data
	

	smart sustainable city
	

	thing
	

	
	

	Items related to blockchain

	blockchain
	

	blockchain data
	

	blockchain peer
	

	blockchain platform
	

	blockchain of things (BoT)
	

	blockchain of things (BoT) data
	

	blockchain of things (BoT) entity
	

	blockchain of things (BoT) peer
	

	blockchain of things (BoT) transaction
	

	blockchain transaction
	

	decentralized application
	

	decentralized system
	

	consortium blockchain
	

	private blockchain:
	

	public blockchain
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