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1
Introduction
This document provides the M2M service concepts for Peer-to-peer (P2P) communications and describes P2P communication scenarios in M2M services. M2M communication service has communication between an M2M service platform and an M2M device, but also communication between M2M devices. The former is specified in oneM2M Functional Architecture.  This document focuses on  the latter M2M communication model, P2P communication between M2M devices.
2    M2M device management for P2P communication
In this section, M2M service concepts are defined with P2P communications.
2.1 
M2M device management concept for P2P communication
Discovery and service procedure are needed for P2P communication between two M2M devices. Discovery procedure is to find M2M device which M2M device want to communicate with. Service procedure is to perform M2M communication service of M2M device which is selected by discovery procedure.
 P2P communication between two M2M devices is performed in two parts: cyber world and physical world. Cyber world is a cyber domain where the M2M service platform exists. Physical world is a physical domain where the real device exists.
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Figure 1 – P2P communication concept between two M2M devices
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Figure 2 – Mapping between P2P communication concept between two M2M devices and oneM2M RM
2.1.1
M2M device tag
 M2M device tag is defined that M2M device profile information exists in the physical world and it is used for the M2M device discovery. When a device reads a M2M device tag, it can identify the M2M device described in the M2M device tag and receive profile information of the identified M2M device.
2.1.2
Virtual M2M device profile
 Virtual M2M device profile is defined that M2M device profile information exists in cyber world and it is used for M2M device discovery. Basic information of M2M device (e.g. Identifier, address, keyword, name, location, etc.) is registered in virtual M2M device profile.
2.1.3
Physical M2M device
Physical M2M device is the M2M device in real world. 
 2.1.4
Virtual M2M device
Virtual M2M device is the virtual entity in the M2M service platform corresponding to the physical M2M device.  Virtual M2M device gets the information from physical M2M device.
2.2
M2M communication services in cyber and physical world
 M2M device and service discovery  for P2P communication are defined as figure 3. There are two ways of discovery and service procedure.
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Figure 3 – M2M discoveries and services
2.2.1
Discovery and service in cyber world
These procedures are device & service discovery and M2M services in cyber world. We call it c-discovery.
The first procedure, A1 is a request from M2M device. The procedure finds other M2M device in the cyber world and receives the M2M device profile. In these cases, M2M device knows the naming and addressing information of virtual M2M devices and their profiles. And then second procedure, B1 is a M2M communication service. This procedure is a communication between the M2M device and virtual M2M device. Additionally, through the procedure of A1, the M2M device is able to connect the discovered physical M2M device as a direct p2p communication, which is illustrated in the procedure of B2.
2.2.2
Discovery and service in physical world
These procedures are device  and service discovery in physical world. We call it p-discovery.
The first procedure, A2 is a request from M2M device. A device can acquire other M2M device profile by reading M2M device tag (ex. NFC, QR code, Bluetooth, etc.) which exists in the physical world. After A2 procedure which means reading the tag, A1 procedure may be required to get more information because device profile information acquired from the device tag is not sufficient to reach the M2M device.
The second procedure, B2 is a communication between the M2M devices. It is defined as P2P communication. In other words, it is the communication between physical M2M devices.
3 P2P communication procedures between M2M devices
3.1 P2P communication with p-discovery
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Figure 4 – P2P communication with p-discovery  
A2 procedure finds other device by discovery based on physical device tag and then B2 procedure makes P2P connection. For example, a M2M application using a smart phone receives device profile information of bending machine through NFC. Subsequently, the smart phone download appropriate application based on the tag information and runs the application. By using the downloaded application and the device profile of bending machine, P2P connection between the smart phone and the bending machine is set up. 

3.2 P2P communication with c-discovery
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Figure 5 – P2P communication with c-discovery  
A1 procedure finds other device based on virtual M2M device profile and then B2 procedure makes P2P connection. In other case, A2 procedure may need before A1 procedure. For example, a M2M application using a smart phone searches other device through the virtual M2M device profile in cyber world. The M2M application selects a M2M device and gets the selected M2M device profile information from cyber world. For establishing P2P connection, authentication information and address of the selected device are also transmitted to the M2M application of the smart phone. Finally, the smart phone makes P2P connection with the device and it directly accesses the connected M2M device.
3.3 P2P communication with P2P connection broker
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Figure 6 –   P2P communication with P2P connection broker
 This scenario is for communication between the constrained M2M devices. The P2P connection broker bridges two M2M devices for P2P communication. For example, a thermal sensor takes the temperature. If the temperature exceeds a certain temperature, the sensor directly controls the air conditioner. At this time, the home server performs a role as P2P connection broker between two devices.
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Figure 7 –   P2P communication with P2P connection broker in oneM2M RM
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