ETS| TR 101 584 V2.1.1 (2013-12)

Machine-to-Machine Communications (M2M);
Study on Semantic support for M2M Data



2 ETSI TR 101 584 V2.1.1 (2013-12)

Reference
DTR/SmartM2M-00017ed211

Keywords
interworking, M2M, semantic

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 4200 Fax: +33 4936547 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2013.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI TR 101 584 V2.1.1 (2013-12)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 5
0 L= V1T (o 5
1 o010 SR 6
2 L= 1= 10 S 6
21 NOIMBLIVE FEFEIENCES ...ttt ettt s e et et e et e eaeesbeesbe e beeabeeasesaeesaeesaeeaseenseeaseensessaesteenteentenn 6
22 INfOIMALIVE FEFEIEINCES.......c.ei ettt ettt ettt e et eebe et e et e e st e saaesbeesbeesbeesaeeseenseensesnseesaesteenteentenn 7
3 Definitions and aDbrEVIBLIONS.........c.oieeiereeiese et esee s e teseeeneesaesaeeneesseeneeseeenes 7
31 D= T aT] (0] TP TOST O P TR PRUPTPRUSOSO 7
3.2 ADDIEVIBLIONS ...ttt b b h e h et e e e e e e bt e bt eheeh e et et SR e eb e e Rt e Rt e e e R e besheebenneeneennen 9
4 Introduction to semantic information 0N M2M data...........cccoevieeiiiieiisece e e 9
4.1 PrODIEM AESCITPION. ...ttt bbb h b bt bbbt bbbttt e et et s e 9
4.2 Benefits of SEMantic @NNOLALION ...........oouiiiiiie et b e et e e e be e sbeesbeesbe e reeneeeneeenes 10
4.3 What congtitutes semantic information and how can it be structured ... 10
431 HEUFTSHIC VIBW ..ttt ettt et et e st e et e et e e atesaeesaeesaeeabeenseeaeeeaeesbeesbeesbeeteesesnsesnrenans 10
432 Option 1: Standardized Data Types with implicitly defined semantiCs..........cccocovvcevieveevie e 11
4.3.3 Option 2: Standardized Data Types with some defined SEMantiCs.........cccvvceeeeereesecce e 11
434 Option 3: eXtensible Markup Language (XIML) ....c..cceeceeieee e eee et e esae e enae e 12
435 (@011 To 10 @ g1 1o o0 1= TS 12
4.3.6 A concrete approaCh fOr ETSI M2IM .......ociiiieie ettt st ae e s sne e enaesnaesneenneas 12
4.3.7 NSl 0] 0= Y2 PR PRSPPSO 15
4.4 Semantic M2M and OBIX MEPDPING. ...ccverveuerierieeate et see ittt se st srese et sbe e b b e sbe bt sbe b et sbesbese et sbesneneees 15
45 How is semantic content introduced into the ETSI M2M SYSIEM........couriiiiniineneseese e 19
4.6 Existing work on semantics that could apply t0 ETSI M2M .......coiiiiiiiiiniieirieeerieeeseeeese s 20
46.1 OVEIVIBW ...ttt ettt ettt e b e et e et e et tesaeesheesbeebeaaseeaeeeseasbeenbeeateeseesaeesheesbeenseenseenseeneesteesbeesbaeaseensesnsennns 20
4.6.2 EXIStiNG SEMANTIC PIrOJECES .....ectiiteeeteitee ettt ettt sttt et st b et b e bbbt b e b et b e bbb 20
5 Use cases for creation, management and usage of semantic information inthe ETSI M2M System....20
51 OVEBIVIBWW ...ttt bbbt ae e ee e e e h e e b £ e h e eh £ e s e a8 ea b e £E £ eE £ A heeh e ea e e s em b e He e eb e e Rt eh e e e e s e besheebesneenee e ennas 20
52 DELAITEO USE CASES. .....euvetiterie ettt sttt ettt se et e et e bt e bt e bt ek e e s e e s s e ee e R e e bt eh e eb e e Rt ea e e ne e b e nbesbeebeeneene e e enrenes 20
521 USE CaSE 1 - HOME CONEIOL ..ottt ettt sttt b bbb bt besbe b e se e besaesbe e e enneneen 20
5211 General USE Case DESCIIPLION.....c..ceiirieiiriiieeiesteseei sttt s et s bbb e enis 20
5212 SEAKENOIAELS ...ttt s st s bt e te et e eaeeebeeebe e beenbeessesaeesaeesaeesbeenteentesnsesaeesseesanas 21
5213 PrE-CONILIONS ...ttt ettt et e et e et e s st e saeesaeesaeesaeebeenseearesaeesaeesreesanas 21
5214 FIOW Of TN USE CASE......eteceiecee ettt st s s ae e s ae e eae e beeateeareeaaesaeesraesanes 21
5215 POSE-CONAITIONS.......ociiiii ettt et e e e e be et e e be e beeabesaeesaeesheensesaeesanesaeesseenseenseans 21
5216 Potential new requirements from thiSUSE CASE.........cuiiriiii e 22
5.2.2 Use Case 2 - DeviCe plug @nd PlaY .......cooeerieiii ettt te s s e et ste s aessaeste e e enaesneesneesnes 22
5221 General USe Case DESCIIPLION. .....ccuiiieiie e seesieete sttt ettt e st et e e e e tesreesneesneesseeneeenneeneesnaesseesanns 22
5222 SEBKENOITEIS. ...t bttt b e et b e bt eb e st e e e b et bt sae b e e nn e 22
5223 PrE-CONAITIONS ...ttt bbbt et e s e e e seeeb e bt ehe e e et e besbeebeeaeenneneen 22
5224 FIOW Of ThE USE CBSE ...ttt bttt b et e et et sbe b e e e e neen 22
5.2.25 POSE-CONAITIONS.......ociiiii ettt et e e e e be et e e be e beeabesaeesaeesheensesaeesanesaeesseenseenseans 22
5226 Potential new requirements from thiSUSE CASE.........cviireiii et 23
6 Summary of all potential rEQUITEMENES .........cceeiiieee et e et neeseeenes 23
7 Potential architeCture alterNALiVES .........ccvoeeieiiee ettt eseeseeeneenaeneeas 23
7.1 DEVICE ADSITBCLTION. ...ttt e b bbbt a et e et et e bbbt et e e et sheeb e e neene e e e e e 23
711 ATCIITECTUIE ...ttt et bt h et e e e sh e e b s bt e b e e b e e eea e e ee e b e e b e eh e et e e e b e sbeebeeneene e e ennenes 23
7.1.2 Interworking with legacy devices (d) through abstract deVICES........cveveevieve e 24
7121 NBLIVE RESOUICE ...ttt ettt ettt e et e et e e be et e e beeabeeaeesbeesheesbeesesnseenbeenreenreenaesseesreesanns 25
7122 ADSITACE RESOUICE .....oeeeeitee ettt ettt ettt et e e s e s e e s teesteebeeaseeaseeteesbeesbeesbesatesssesaeesaeesanesseenseensenns 26
7.13 Gateway Resource Abstraction (GRA) Capalility .........ccoveiiiiriiininicrer s 26
714 Subscription Of ADSIFACE RESOUITES.........cciriiuiiiirieiiiteeet ittt sttt et s b e e e b b neenea 26
7.15 MaAPPING PHINCIPIE ...ttt b e bbbt b e bt b e et b b et nb e b 27

ETSI



4 ETSI TR 101 584 V2.1.1 (2013-12)

7.1.6 Abstract Resource Management (Add/Remove/Replacement)........cvevveierceiieeiee e see e 28
8 (@0 aT0x 1S oSS 28
Annex A: Application design support for semantic M2M data Wl ...........ccooverinineneneneieienee 29
y N R (= L= = 1o -SSR 29
N2 N o/ [[orz (Lo g e (= Lo o RO T TSSO PP 29
A21 S O oSS 29
A.2.2 LSS 01| Lo 7= 1T SRR 30
A.2.3 COMLAINELS.... ettt ettt ettt et e et e et e e be e teebesaeesaeesaeesaeeseeabeeaseeseeeheesbaesbeesbeesseansesaeesaeesseenseenteentesseesseesteesnns 30
A24 oot o |1 €SS SS 31
A.25 TS o 1S (] 010 LSS 31
A.2.6 (O] 01101081 0= T PRSPPSO 31
A.27 L= = [0 (1SS T o SR 31
A.2.8 LT 0] X (1 = PSR 31
A.29 MaXIMUM URI TENGEN ...c.vieieie bbbttt b et b et eb e e e 32
A3  ImMpacts 0N SemMantic M2M data..........cceeieieiiee ettt seeeeesresreeneesne e 32
[ 11 (TSSO P PSPPSR 33

ETSI



5 ETSI TR 101 584 V2.1.1 (2013-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Report (TR) has been produced by ETSI Technical Committee Machine-to-Machine communications
(M2M).

The present document may be referenced by other TRs and Technical Standards (TS) developed by ETSI TC M2M.
The present document isa TR and therefore, the content isinformative, but when this TR isreferenced by a TS, the
referenced clauses may become normative with respect to the content of the referencing TS.
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1 Scope

The present document is motivated by the fact that within the ETSI M2M System semantic information needs to be
available on M2M datathat is transferred within the M2M system. Through such semantic information M2M data can
be discovered by applications that do not have prior knowledge on them. The capability of the ETSI M2M System to
enable applications to discover, interpret and use M2M data from different sourcesis considered essential for creating
high-level M2M services and to develop open markets for M2M data.

. In this study pre-normative work is conducted in order to facilitate normative specification work in ETSI M2M
Rel.-2 or later.

. The study analyses benefit, feasibility and potential requirements for the support of semantic information on
application related M2M Resourcesin the M2M system.
The ETSI M2M system would, however, only provide a means to create and handle such semantic information
inthe ETSI M2M system; ETSI M2M continues to stay independent of 'vertical' markets who in general would
define the semantics of M2M data related to their field of expertise.

. The study creates use cases that illustrate provisioning and usage of such semantic information and that
demonstrate the benefit for the M2M ecosystem.

. It investigates on the kind and amount of semantic information that would become available in the M2M
system, keeping in mind atrade-off between complexity and usability.

. It investigates discovery mechanisms for semantic information in the ETSI M2M System. This should take
into account how existing solutions from other standards or research could be used within the ETS| M2M
architecture.

. It considers on issues of ownership/responsibility for application related M2M Resources in the case that the
M2M system can provide semantic information on them. This needs to take into account the need for support
of different levels of data privacy and confidentiality.

This study relatesto WI 0014 (TR 102 966 [i.11] - Interworking between the M2M Architecture and M2M Area
Network technologies), as a further step in the abstraction of LAN technologies and devices. Existing relevant standards
are taken into account and the study aspires to benefit from inputs of related research projects.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

Not applicable.
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