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1 Introduction   

The Service Layer specifications developed by oneM2M need to support efficient deployment of M2M Solutions by a wide range of market-focused (vertical) organizations. With the focus on the Service Layer, oneM2M is expected to take an access-independent view of the end-to-end services. Yet, oneM2M needs to make sure that its Service Layer specifications can be used effectively for interfacing with different types of transport networks. Such transport networks include but are not limited to the wireless and wireline networks being defined by 3GPP, 3GPP2, IEEE, IETF and BBF. This contribution introduces some aspects that are specific to the enhancements and optimizations, and the associated deployment requirements being developed by the 3GPP2 for supporting M2M services.
2 Background   
It is understood that the 3GPP2 have been developing specifications for providing enhancements and optimizations for their networks for supporting M2M services. While taking a Service Layer independent approach, the 3GPP2 have developed a set of M2M deployment models and associated architectural enhancements. 

There have been requirements from the 3GPP2 network operators for the consideration of such 3GPP2 deployment models while oneM2M develops its Service Layer specifications. This contribution presents an extract from 3GPP2 X.R0067 (Machine to Machine Architecture and Enhancements Study for cdma2000 Networks) and from 3GPP2 X.P0068 (Network Enhancements for Machine to Machine) that relate to the architectural enhancements and deployment models for supporting Machine to Machine services in 3GPP2 networks.
3 General Concepts for M2M Communications as foreseen by 3GPP2
End-to-end services between the M2M Applications in the UEs and the M2M Applications in the external network use services provided by the 3GPP2 system, and optionally services provided by an M2M Server. The 3GPP2 system provides transport and communication services (including 3GPP2 bearer services, IMS and SMS) and various optimizations that can facilitate M2M type of services.
Different models are foreseen for M2M type of traffic for communications between the M2M Application and the 3GPP2 network. Different architectural models that are supported by the 3GPP2 Architectural Reference Model specified in X.P0068 (see section 4 below) include the following:

· Direct Model – Direct Communication provided by the 3GPP2 Network Operator: 

The M2M Applications in the external network connect directly to the M2M Applications in the UEs used for M2M via the 3GPP2 network without the use of any M2M Server;

· Indirect Model – M2M Service Provider controlled communication:

Uses an M2M Server that is an entity outside the 3GPP2 network operator domain for enabling communications between the M2M Applications in the external network and at the UEs used for M2M. In this model, interfaces M2Msp and SMS (see section 6) are external interfaces that the third party M2M Server supports with the entities in the 3GPP2 network;
· Indirect Model – 3GPP2 Operator controlled communication:

Uses an M2M Server that is an entity inside the 3GPP2 network operator domain for enabling communications between the M2M Applications and at the UEs used for M2M. Interfaces M2Msp and SMS (see section 6) are internal interfaces that the 3GPP2 network operator controlled M2M Server supports with other entities in the 3GPP2 network;

· Hybrid Model:

Direct and Indirect models are used simultaneously in the hybrid model i.e., performing Control Plane signalling using the Indirect Model and connecting the M2M Applications in the external network and at the UEs used for M2M over User Plane using the Direct Model.
Note: The 3GPP2 have specified M2M-IWF (Machine to Machine Inter Working Function) as a functional entity located at the edge of the 3GPP2 network that communicates with the M2M Server for Indirect and Hybrid models.

Since the different models are not mutually exclusive, but just complementary, it is possible for a 3GPP2 network operator to combine them for different applications. 3GPP2 network operator can provide value added services to an M2M Application by using an operator controlled M2M Server. In addition, the 3GPP2 network operator can also offer M2M related services by using a third party provided M2M Server. 

4 M2M Deployment Scenarios as foreseen by 3GPP2 
In the indirect and hybrid models, the deployment of an M2M Server may be inside or outside the 3GPP2 network operator domain as illustrated in figures 4-1 and 4-2. When the M2M Server is part of the 3GPP2 network operator domain (figure 4-1 C and figure 4-2), the M2M Server is considered a 3GPP2 network operator internal network function, is operator controlled, and may provide operator value-added services. In this case, security and privacy protection for communication between the M2M-IWF and the M2M Server is optional. When the M2M Server is deployed outside the 3GPP2 network operator domain (figure 4-1 B and 4-2), the M2M Server is M2M Service Provider controlled. In this case, security and privacy protection for communication between the M2M-IWF and the M2M Server is needed. In the direct model (figure 4-1 A), there is no external or internal M2M Server in the communication path.


[image: image1.emf]3GPP2 

Network

M2M 

Device

3GPP2 Operator 

Boundary

M2M 

Server

(A)

(B)

(C)

M2M 

Application

M2M 

Application

3GPP2 

Network

3GPP2 Operator 

Boundary

3GPP2 Operator 

Boundary 

M2M 

Device

M2M 

Device

Direct Communication

Under 3GPP2 Operator Control

M2M Service Provider 

Controlled Communicaiton

3GPP2 Operator Controlled 

Communication

3GPP2 

Network

M2M 

Server

Indirect Model Indirect Model

Direct Model

M2M 

Application


Figure 4-1: M2M Application to M2M Device Communication Models
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Figure 4-2: Multiple M2M Applications using Diverse Communication Models

A 3GPP2 network operator may deploy the hybrid model with a combination of no internal and external M2M Server (as in the Direct Model) and internal and/or external M2M Server (as in the Indirect Model). As shown in Figure 4-2, a UE (M2M Device) may be in communication with multiple M2M Servers which can be made up of a combination of 3GPP2 network operator controlled and M2M Service Provider controlled M2M Servers. In that scenario, the M2M Service Provider controlled M2M Server, and the 3GPP2 network operator controlled M2M Server may offer different capabilities to the M2M Applications.

Though not illustrated, it is also possible that in the Indirect Service Model with 3GPP2 network operator controlled M2M Server; the M2M Application may be inside the 3GPP2 network operator domain and under 3GPP network operator control.

5 Communication between oneM2M Service Layer and the 3GPP2 Network
Communication between the Service Layer platform (to be specified by oneM2M) and the 3GPP2 network will make use of the User Plane and the Control Plane communication paths, as needed for different 3GPP2 deployment models. The definition of such User Plane and Control Plane communication path can include, but not limited to the interfaces and/or the APIs specified by the 3GPP2. Section 6 illustrates the Architecture Reference Model for M2M services, as specified by the 3GPP2 in their X.P0068 specifications. This Architecture Reference Model illustrates the reference points, such as the M2Msp, SMS, USSD, IP etc., to be used for communications between the M2M Server/M2M Application and the entities in the 3GPP2 network. 

6 3GPP2 Architectural Reference Model

Figure 6-1 shows the architecture for a UE used for M2M connecting to the 3GPP2 network. The architecture supports various architectural models described in section 3.


[image: image3.emf] 

 

M2M 

Server

API

IP

1xCS SMS

IP SMS

M2Msp

RAN

M2M

Application

Control plane

User plane

Indirect Model 

Direct Model 

Hybrid Model

IP

UE

M2M

User 

SMS

HA/LMA

M2M-IWF 

MSC/VLR

AAA

SMS-SC/

IP-SM-GW

HRPD 

or 1x 

1

2

2

1

1 2

+

M2M

Application

M3

M5

A10/A11

HLR/AC

M2

2

USSD-GW

2

M4

PDSN

M1

2

IP

IP

SMS

USSD

USSD


Figure 6-1: 3GPP2 Enhanced Network Architecture to Support M2M
The M2M Server is the entity which connects to the 3GPP2 network for providing communication with the UEs used for M2M. The M2M Server offers capabilities for use by one or multiple M2M Applications hosted by the UE. The corresponding M2M Applications in the external network are hosted on one or multiple M2M Application platform(s).

The SMS interface shown in Figure 6-1 encompasses various SMS-SC (Short Message Service-Service Centre) to SME (Short Message Entity) interface standards and not specified by 3GPP2. The SMS interface can be used to send a trigger to a UE encapsulated in a MT-SMS (Mobile Terminated SMS) as an over-the-top application by any network entity (e.g. M2M Server) acting as a SME. M2Msp is a 3GPP2 standardized interface to facilitate value-added services for M2M (e.g. control plane device triggering). USSD interface is used for providing unstructured supplementary IMS services. 
NOTE: 
Figure 6-1 provides a snapshot from 3GPP2 X.P0068 (X50-2-1211-8-002) of the architecture foreseen by 3GPP2 for supporting M2M services. Refer to the most recent version of 3GPP2 X.P0068 for a full description. 
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