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1. Introduction

This document provides a top-level configuration view of the currently agreed MQTT binding (PRO-2014-0108R01) and proposes an additional MQTT binding configuration. This is related to the Binding overview in section 5.2 of TS-0010. 
2. Proposal

The MQTT protocol uses publish/subscribe (pub/sub) messages for data delivery. For delivering messages between clients, MQTT clients are connected to a MQTT server, and they send pub/sub messages to the server. Finally, the MQTT server forwards the messages to the intended MQTT client. Therefore, the MQTT server plays a key role as a message broker between clients.

In oneM2M architecture, Mca is a reference point between AE and CSE, and Mcc is a reference point between CSEs. In relation to this, through MQTT protocol binding, Mca or Mcc messages are delivered over MQTT protocol between nodes. Specifically, MQTT client sends Mca or Mcc messages to the MQTT server and the server transfers the messages to the intended MQTT client.
As to MQTT protocol binding in the oneM2M architecture, the current agreed binding configuration co-locates the MQTT server in the node. Therefore, each MN and IN operates its respective MQTT server. If the MN and IN is provided and operated by the same service provider, it may be beneficial from operation and management perspective to have a single MQTT server instead of several distributed MQTT servers. 

In addition, if multiple MNs are used to relay the data to its destination, the current co-located configuration creates redundant Topic creation and management in each MQTT server. However, if the MQTT server is dislocated from the node, the data can be sent directly to its destination, avoiding redundant Topic creation and management.

Therefore, an additional MQTT protocol binding configuration scenario is proposed, in which the MQTT server is dislocated from the node, operating as an independent entity.
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Introduction

5.2 Binding overview
Sections 5.2.1 and 5.2.2 show two scenarios depending on the location of MQTT server: MQTT server co-located within a node scenario, MQTT server dislocated from nodes scenario
5.2.1 MQTT server co-located within a node
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Figure 5.x Protocol segment in MQTT server co-located scenario
Figure 5.x shows protocol segment view in the MQTT server co-located scenario. In this scenario, all oneM2M nodes (ADN, ASN, MN, IN) include a MQTT client. MQTT servers are provided within MN and IN.

In this scenario, the protocol segments are illustrated as follows:

	Protocol Segment
	oneM2M Message Transported
	MQTT Interaction

	PS1
	Mca (AE of ADN to CSE of IN)
	Client in ADN to Server in IN

	PS2
	Mca (AE of ADN to CSE of MN) 
	Client in ADN to Server in MN

	PS3
	Mcc (CSE of ASN to CSE of MN)
	Client in ASN to Server in MN

	PS4
	Mcc (CSE of ASN to CSE of IN)
	Client in ASN to Server in IN

	PS5
	Mcc (CSE of MN to CSE of MN)
	Client in MN to Server in MN

	PS6
	Mcc (CSE of MN to CSE of IN)
	Client in MN to Server in IN

	PS7
	Mcc’ (CSE of IN to CSE of IN)
	Client in IN to Server in IN


5.2.2 MQTT server dislocated from nodes
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Figure 5.x Protocol segment in MQTT server dislocated scenario
Figure 5.x shows protocol segment view in the MQTT server dislocated from nodes scenario. In this scenario, all oneM2M nodes (ADN, ASN, MN, IN) include a MQTT client. MQTT servers exists independently, which means the servers are located outside of the nodes.
In this scenario, the protocol segments are illustrated as follows:

	Protocol Segment
	oneM2M Message Transported
	MQTT Interaction

	PS1
	Mca (AE of ADN to CSE of IN)
	Client in ADN to dislocated Server

	PS2
	Mca (AE of ADN to CSE of MN) 
	Client in ADN to dislocated Server

	PS3
	Mcc (CSE of ASN to CSE of MN)
	Client in ASN to dislocated Server

	PS4
	Mcc (CSE of ASN to CSE of IN)
	Client in ASN to dislocated Server

	PS5
	Mcc (CSE of MN to CSE of MN)
Mcc (CSE of MN to CSE of ASN)
Mca (CSE of MN to AE of ADN)
	Client in MN to dislocated Server

	PS6
	Mcc (CSE of MN to CSE of MN)
	Client in MN to dislocated Server

	PS7
	Mcc (CSE of IN to CSE of MN)
Mcc (CSE of IN to CSE of ASN)

Mca (CSE of IN to AE of ADN)
	Client in IN to dislocated Server

	PS8
	Mcc’ (CSE of IN to CSE of IN)
	Client in IN to dislocated Server


5.2.2.1

AE to IN

This configuration, illustrated in Figure 5.x, allows an AE to connect to an IN via MQTT. 
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Figure 5.x Using MQTT between AE and IN-CSE

The MQTT server is an independent entity, located outside of the nodes. In order to deliver Mca messages, MQTT clients within ADN-AE/IN-AE and IN-CSE connect to the MQTT server. After the clients establish TCP/IP connection with the MQTT server, Mca messages between AND-AE/IN-AE and IN-CSE can be transported via the dislocated MQTT server.
5.2.1.2

AE to MN

This configuration, illustrated in Figure 5.x, allows an ADN-AE to connect to an IN via MQTT. 
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Figure 5.x Using MQTT between AE and MN-CSE

In this configuration, the MQTT server is an independent entity, located outside of the nodes. MQTT clients within ADN-AE and MN-CSE are connected to the MQTT server, and the MQTT server stores and forwards the Mca messages between ADN-AE and MN-CSE. In addition, this figure shows that the onwards connection to the IN-CSE is via a different transport protocol.

5.2.1.3

MN to IN

This configuration, illustrated in Figure 5.x, allows an MN to connect to an IN via MQTT. 
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Figure 5.x Mcc using MQTT between MN and IN

In this configuration, the MQTT server is an independent entity, located outside of nodes. Mcc message delivery between MN-CSE and IN-CSE are performed via the independently located MQTT server. As introduced in the previous sections, in order to send messages, each MQTT client within MN-CSE and IN-CSE connects to the MQTT server and Mcc messages are transported via MQTT server.
5.2.1.4

AE to MN to IN

This configuration, illustrated in Figure 5.x, is a combination of the previous two. 
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Figure 5.x Mca and Mcc both using MQTT

In this configuration, the MQTT clients of AND-AE and MN-CSE and IN-CSE connect to the independently located MQTT server. Any interactions such as Mca or Mcc message delivery among the ADN-AE and the MN-CSE and the IN-CSE are mediated by the MQTT server. 
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