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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 operational and deployment requirements being developed by the 3GPP for supporting M2M services.
2 Background   
It is understood that the 3GPP have been developing specifications for providing enhancements and optimizations for their networks for supporting M2M services. While taking a Service Layer independent approach, the 3GPP have developed a set of M2M deployment models and associated architectural enhancements. 

There have been requirements from the transport network operators for the consideration of such 3GPP deployment models while oneM2M develops its Service Layer specifications. This contribution presents an extract from 3GPP TS 23.682 (Release 11) “Architecture enhancements to facilitate communications with packet data networks and applications”, that relate to such architectural enhancements and deployment models for supporting Machine Type Communications (MTC)/M2M services.
3 General Concepts for M2M Communications as foreseen by 3GPP
The end-to-end communications, between the MTC Application in the User Equipment (UE) and the MTC Application in the external network, uses services provided by the 3GPP system, and optionally the services provided by a Services Capability Server (SCS).
Note: MTC (Machine Type Communications) is the term used by 3GPP for describing M2M communications. 

The MTC Application in the external network is typically hosted by an Application Server (AS) and may make use of an SCS for additional value added services. The 3GPP system provides transport, subscriber management and other communication services including various architectural enhancements motivated by  MTC (e.g. device triggering).
Different models are foreseen for machine type of traffic for communication between the AS and the 3GPP system and based on the provider of the SCS (Section 4). Such architectural models include the following:
-
Direct Model - The AS connects directly to the operator network in order to perform direct user plane communications with the UE without the use of any external SCS. The Application in the external network may make use of services offered by the 3GPP system;

-
Indirect Model - The AS connects indirectly to the operator network through the services of a SCS in order to utilize additional value added services for MTC (e.g. control plane device triggering). The SCS is either:

-
MTC Service Provider controlled: The SCS is an entity that may include value added services for MTC, performing user plane and/or control plane communication with the UE. 3GPP has defined an interface (Tsp) as an inter-domain interface between the SCS and the 3GPP network for control plane communication; or

-
3GPP network operator controlled: The SCS is a mobile operator entity that may include value added services for MTC and performs user plane and/or control plane communication with the UE, making Tsp a control plane interface internal to the 3GPP operator network;
-
Hybrid Model: The AS uses the direct model and indirect models simultaneously in order to connect directly to the 3GPP operator's network to perform direct user plane communications with the UE while also using a SCS. From the 3GPP network perspective, the direct user plane communication from the AS and any value added control plane related communications from the SCS are independent and have no correlation to each other even though they may be servicing the same MTC Application hosted by the AS.


When using the hybrid model, the MTC Service provider controlled SCS, and the 3GPP operator controlled SCS may offer different capabilities to the MTC Applications.

Note: 3GPP has specified MTC-IWF (Machine Type Communications Inter Working Function) as a functional entity located at the edge of the 3GPP network that communicates with the SCS for Indirect and Hybrid models.

Such different models are not mutually exclusive, but just complementary. It is, therefore, possible for a 3GPP operator to combine them for different applications. This may include a combination of both MTC Service Provider and 3GPP network operator controlled SCSs communicating with the same 3GPP operator network.

4 MTC Deployment Scenarios as foreseen by 3GPP 
In the indirect and hybrid models, the deployment of an SCS may be inside or outside the operator domain as illustrated in figures 4-1 and 4-2. When the SCS is part of the operator domain (figure 4-1 C and figure 4-2), the SCS is considered a mobile 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 MTC-IWF and SCS is optional. When the SCS is deployed outside the operator domain (figure 4-1 B and 4-2), the SCS is MTC Service Provider controlled. In this case, security and privacy protection for communication between the MTC-IWF and SCS is needed. In the direct model (figure 4-1 A), there may not be an external or internal SCS in the communication path.
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Figure 4-1: Deployment scenarios for direct and indirect model
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Figure 4-2: Deployment scenarios for hybrid model

An operator may deploy the hybrid model with a combination of no internal and external SCS (as in the Direct Model) and internal and/or external SCS (as in the Indirect Model). As shown in Figure 4-2, a UE may be in communications with multiple SCSs in an HPLMN (home 3GPP operator network) which can be made up of a combination of operator controlled and MTC service provider controlled SCSs. In that scenario, the MTC Service provider controlled SCS, and the 3GPP operator controlled SCS may offer different capabilities to the MTC Applications.

Though not illustrated, it is also possible that the deployment of an AS may be inside the operator domain and under operator control.

5 Communication between oneM2M Service Layer and the 3GPP Network

Communication between the Service Layer platform (to be specified by oneM2M) and the 3GPP network will make use of the User Plane and the Control Plane communication paths, as needed for different 3GPP 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 3GPP. Section 6 illustrates the Architecture Reference Model for M2M services, as specified by the 3GPP in their Release 11 specifications. This Architecture Reference Model illustrates reference points, such as the Tsp, Gi/SGI, Tsms etc., to be used for communications between the SCS/AS and the entities in the 3GPP network. 

6 3GPP Architectural Reference Model

Figure 6-1 shows the architecture for a UE used for MTC connecting to the 3GPP network. The architecture covers the various architectural models described in section 3.
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Figure 6-1: 3GPP Architecture for Machine-Type Communication
NOTE: 
SCS may use other reference points and/or APIs as specified by 3GPP, OMA, etc.
The SCS is an entity which connects to the 3GPP network to communicate with UEs used for MTC and the MTC-IWF in the HPLMN. The SCS offers capabilities for use by one or multiple MTC Applications. A UE can host one or multiple MTC Applications. The corresponding MTC Applications in the external network are hosted on one or multiple ASs.

Tsp is a 3GPP standardized interface to facilitate value-added services motivated by MTC (e.g. control plane device triggering) and provided by a SCS.

NOTE: 
Figure 6.1 provides a snapshot of the architecture foreseen by 3GPP for MTC communication based on 3GPP TS23.682 v11.2.0. Refer to the most recent version of this specification for a full description. 
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