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1
Scope

This informative Technical Recommendation (TR) provides an evaluation of existing M2M-related Architecture work undertaken by the founding partners of oneM2M, including: the Association of Radio Industries and Businesses (ARIB) and the Telecommunication Technology Committee (TTC) of Japan; the Alliance for Telecommunications Industry Solutions (ATIS) and the Telecommunications Industry Association (TIA) of the USA; the China Communications Standards Association (CCSA); the European Telecommunications Standards Institute (ETSI); and the Telecommunications Technology Association (TTA) of Korea.  Common Functional Entities and Reference Points are identified, as well as critical differences.  New functionality will not be considered as part of this study.

This document is intended to ensure a common understanding of existing M2M Architectural approaches, in order to facilitate future normative work resulting in oneM2M Technical Specifications (TS).

This document has been prepared under the auspices of the oneM2M Technical Plenary, by the oneM2M Architecture Working Group.
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 referenced document (including any amendments) applies.

2.1
Partner organization references
The following referenced documents from oneM2M Partners are used as the basis for the analysis provided within the present document.
[1]
“<number> <source> <Title> <specific version>”

[2]
“<number> <source> <Title>”

2.2
Other references
The following referenced documents from non-Partners of oneM2M provide additional information for the analysis provided within the present document.
[i.1]
RFC 2119: IETF “Key words for use in RFCs to Indicate Requirement Levels”

[i.2]
“<number> <source> <Title> <specific version>”

[i.3]
“<number> <source> <Title>”

3
Definitions, abbreviations and acronyms

3.1
Definitions
For this document, the following definitions apply:

<defined term1>: [source N]

<definition>

<defined term2>: [source N]

<definition>

<defined term2>: [source N]

<definition>

3.2
Abbreviations
For this document, the following abbreviations apply:

<ABBREV1>
[source N]

<Explanation>

<ABBREV2>
[source N]

<Explanation>

<ABBREV3>
[source N]

<Explanation>

3.3
Acronyms
For this document, the following acronyms apply:

M2M
Machine to Machine (communications)

<ACRONYM2>
[source N]

<Explanation>

<ACRONYM3>
[source N]

<Explanation>

4
Conventions

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED",  "MAY", and "OPTIONAL" in this document are to be interpreted as described in RFC 2119 [i.1].

5
Analysis of Functional Entities

5.1
Existing Functional Entities: ATIS, ETSI, TIA
This section provides a comparative analysis of existing TIA TR-50, ETSI M2M, and ATIS M2M functional architectural entities.
Table 5.1 provides a comparative matrix of the functional architectural entities supported by each architecture.

Table. 5.1: TIA/ETSI/ATIS M2M Functional Entity Comparative Matrix
	Functional Entity
	TIA TR-50
	ATIS
	ETSI M2M

	M2M Service Capability hosted in the network domain
	Yes

Server Container
	Yes

Service Capabilities
	Yes

Network Service Capability Layer (NSCL)

	M2M Service Capability hosted on an  intermediary node
	Yes

PoA Container
	No
	Yes

Gateway Service Capability Layer (GSCL)

	M2M Service Capability hosted on an M2M Device
	Yes

PoA Container
	No
	Yes

Device Service Capability Layer (DSCL)

	Applications in the network domain
	Yes

home applications
	Yes

Applications
	Yes

Network Applications (NA)

	Applications in the intermediary node
	Yes

Node Application
	No
	Yes

Gateway Application (GA)

	Applications in the M2M Device
	Yes

PoA Application
	No
	Yes

Device Application (DA)

	M2M Network
	Yes

Server
	Yes
Network Service Functions
	Yes

Network Domain

	M2M  intermediary node
	Yes

PoA Device
	No


	Yes

M2M Gateway

	M2M Device
	Yes

PoA Device
	Yes

Device
	Yes

Device with Service Capabilities (D)

Device without Service Capabilities (D’)

Legacy non-ETSI Device (d)

	AAA Server
	Yes

AAA-SD
	No
	Yes

M2M Authentication Server (MAS), M2M Service Bootstrap function (MSBF)


Editor’s Note: The following figure will be further updated with input from TIA.
Note: Functional Elements depicted in this figure may be placed anywhere, not necessarily outside the Access/Core network. The role/placement of AAA Server is FFS.
Figure. 5.1: TIA/ETSI/ATIS Functional Architectural Entities
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6
Analysis of existing Reference Points

6.1
Reference Point analysis
This section provides a comparative analysis of existing TIA TR-50, ETSI M2M, ATIS, and 3GPP M2M architectural reference points.   Figure 6.1 shows the reference points of each architecture consolidated into a single functional architecture.  Table 6.1 provides a comparative matrix of the reference points supported by each architecture.
Editor’s Note: The following figure will be further updated with input from TIA.
Figure. 6.1: TIA/ETSI/ATIS/3GPP M2M Reference Point Analysis
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Table. 6.1: TIA/ETSI/ATIS/3GPP M2M Reference Point Analysis
	Reference Point / Interface Description
	Corresponding Reference Point
	In-scope for oneM2M?
	Comment

	
	TIA 
	ETSI
	ATIS
	3GPP
	
	

	M2M Device Application ↔ 
M2M Device Application
	B5
	 
	 
	 
	 
	 

	M2M Gateway Application ↔ 
M2M Gateway Application
	B4
	 
	 
	 
	 
	 

	M2M Device Application ↔ 
M2M Gateway Application
	B3
	 
	 
	 
	 
	 

	M2M Device Application ↔ 
M2M Network Application
	B2
	 
	 
	 
	 
	 

	M2M Gateway Application ↔ 
M2M Network Application
	B1
	 
	 
	 
	 
	 

	M2M Device Application ↔ 
M2M Device
	B9
	 
	 
	 
	 
	 

	M2M Gateway Application ↔ 
M2M Device
	B3'
	 
	 
	 
	 
	 

	M2M Network Application ↔ 
M2M Device
	B2'
	 
	*
	 
	 
	* ATIS Shows an interface 'Traffic Flow (Option 2)' 

	M2M Network Application ↔ 
Access/Core Network Provider
	 
	 
	 
	Gi/SGi
	 
	 

	M2M Device Application ↔ 
M2M Device Service Layer 
	 
	dIa
	 
	 
	 
	 

	M2M Device Application ↔ 
M2M Gateway Service Layer 
	 
	dIa
	 
	 
	 
	 

	M2M Gateway Application ↔ 
M2M Device Service Layer 
	B8
	 
	 
	 
	 
	 

	M2M Gateway Application ↔ 
M2M Gateway Service Layer 
	 
	dIa
	 
	 
	 
	 

	M2M Network Application ↔ 
M2M Device Service Layer 
	B7
	 
	 
	 
	 
	 

	M2M Network Application ↔ 
M2M Gateway Service Layer 
	B6
	 
	 
	 
	 
	 

	M2M Network Application ↔ 
M2M Network Service Layer 
	 
	mIa
	ASP IF
	 
	 
	 

	M2M Device Service Layer ↔ 
M2M Network Service Layer
	 
	mId
	 
	 
	 
	 

	M2M Gateway Service Layer ↔ 
M2M Network Service Layer
	 
	mId
	 
	 
	 
	 

	M2M Network Service Layer ↔ 
M2M Network Service Layer
	
	mIm
	
	
	
	

	M2M Network Service Layer ↔ 
M2M Device
	 
	 
	*
	 
	 
	* ATIS Shows an interfaces 'Traffic Flow (Option 1)' and 'Device Mangement'

	M2M Network Service Layer ↔ Access/Core Network Provider
	 
	 
	MSP IF
	TSP
	 
	 

	M2M Device ↔ M2M Device 
	B5'
	 
	 
	 
	 
	

	M2M Device ↔ 
Access/Core Network Provider
	 
	 
	NW IF
	 
	 
	 

	M2M Network Application ↔ 
AAA Server
	A1
	 
	 
	 
	 
	 

	M2M Gateway Application ↔ 
AAA Server
	A2
	 
	 
	 
	 
	 

	M2M Device Application ↔ 
AAA Server
	A3
	 
	 
	 
	 
	 

	M2M Device ↔ 
AAA Server
	A3'
	 
	 
	 
	 
	 

	M2M Network Service Layer ↔ 
AAA Server
	 
	MAS/
MSBF
	 
	 
	 
	 


6.2
Reference Point vs Functions
Table. 6.2: TIA/ETSI/ATIS Comparative Reference Point Feature Matrix
	Feature
	TIA TR-50
	ATIS
	ETSI M2M

	Reference points to support M2M Service Capabilities hosted on a M2M device
	Yes

(B7, B8)
	No
	Yes

(dIa,mId)

	Reference points to support an intermediary M2M gateway/node
	Yes

(B1,B4,B6,B3,B3’,B8, A2)
	No
	Yes

(dIa,mId)

	Reference points to support communication with access/core network entities
	No
	Yes

(NW IF, MSP IF)
	No

	Reference points to support M2M Service Capabilities hosted in the network
	No
	Yes

(MSP IF, ASP IF)
	Yes

(mIa,mId,mIm)

	Reference points to support hierarchical M2M Service Capabilities on Device, Gateway and Network
	No
	No
	Yes 

(mIa,mId,dIa)

	Reference points to support direct application-to-application communication
	Yes

(B1, B2, B3, B4, B5)
	No
	No

	Reference points to support direct device-to-device communication
	Yes

(B5’)
	No
	No

	Reference points to support communication between two instances of M2M Service Capabilities  hosted in the network
	No
	No
	Yes

(mIm)

	Reference points to support direct communication between network applications and devices and gateways (i.e. bypass M2M Network Service Capabilities) 
	Yes

(B2’)
	Yes

(Optional Traffic Flow option #2)
	No

	Reference points to support direct communication between network applications and M2M Service Capabilities hosted on devices and gateways (i.e. bypass M2M Network Service Capabilities)
	Yes

(B6, B7)
	No
	No
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