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1. Introduction

This document is to propose MQTT binding scenarios with oneM2M architecture. This is related to the Binding overview in section 5.2 and the Message flow in section 6.x of TS-0010. 
2. Proposal

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. In MQTT protocol, the MQTT server plays a key role as a message broker between clients.

In oneM2M architecture, Mca is a reference point between AEs, and Mcc is a reference point between AE and CSE. 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 oneM2M architecture, we can classify two types of scenarios depending on whether oneM2M node includes the MQTT server or not. One scenario is ‘MQTT server co-located within a node’ and the other scenario is ‘MQTT sever located out of nodes’.

---------------------------Start of change 1-------------------------------
5
Introduction

5.2 Binding overview

Case 1. MQTT server co-located within nodes

[image: image1]
Case 1 shows MQTT sever co-located within a node scenario. In this scenario, to support MQTT protocol binding, all oneM2M nodes (ASN, ADN, MN, IN) include a MQTT client. MQTT servers are also provided within MN and IN.
In the configuration of ADN to MN to IN, we can illustrate message delivery from ADN to MN and from MN to IN as follows:

· AE in ADN requests for Mca message delivery to its MQTT client.
· The MQTT client publishes the message to the MQTT server within MN. 
· The MQTT server delivers the message to the MQTT client within MN.

· For delivery from MN to IN, the CSE within MN requests for Mcc message to its MQTT client. 
· The MQTT client publishes the message to the MQTT server within IN.
· The MQTT server within IN delivers the message to the MQTT client within IN.

In MQTT protocol binding, to receive a published message, the MQTT client within a node shall subscribe to its MQTT server, and this process can be based on AE-ID/CSE-ID.
Case 2. MQTT server located out of nodes


[image: image2]
Case 2 shows MQTT server located out of node scenario. In this scenario, all nodes include a MQTT client within them, the same way as in the Case 1. However, the MQTT server is located outside of the node. The MQTT server is an independent entity, and there can be one or more such MQTT servers.  
After receiving a request from AE or CSE, the MQTT client sends Mca/Mcc messages to the MQTT server. The MQTT server handles the received messages and transfers those messages to the intended MQTT client within the corresponding node.
In the same manner as case 1, to receive a published message, the MQTT client shall subscribe to its MQTT server. The process from subscription to published message delivery is as follows:
· The MQTT client requested from AE/CSE subscribes to the MQTT server.
· This subscription can be based on AE-ID/CSE-ID and if so, the subscription message includes AE-ID/CSE-ID.
· When Mca/Mcc messages are published, the published messages include the receiver’s ID (AE-ID/CSE-ID).

· If the MQTT server receives messages, it refers to the ID from the received messages and forwards the received messages to the intended MQTT client.
· Finally, MQTT client delivers the messages to the corresponding AE or CSE.
-----------------------------End of change 1----------------------------------

-----------------------------Start of change 2---------------------------------

6
Protocol Binding
6.x 
  Message Flow
This clause illustrates the message flow in MQTT binding.
In MQTT protocol, each client should subscribe to the MQTT server to receive messages. As shown in Figure 6.3.1, AE or CSE can initiate MQTT binding process by passing its AE-ID/CSE-ID to the MQTT client. After the MQTT client receives the message, it tries to connect to the MQTT server. In this process, the AE-ID/CSE-ID can be used as client identifier within the MQTT connect message.
After the MQTT client successfully connects to the server, each MQTT client can subscribe to the MQTT server. In this process, AE-ID/CSE-ID is used as topic name within the MQTT subscribe message. Therefore, AE or CSE can receive messages if the messages are published with AE-ID/CSE-ID as topic name.

[image: image3]
Figure 6.3.1 Initiating Process in MQTT binding
Figure 6.3.2 illustrates the request/response message delivery over MQTT protocol between AE and CSE via Mca reference point in oneM2M. The message flow is as follows.
AE wants to send a Request message to the registered CSE. First of all, the AE delivers the request message to its MQTT client. During this process, the AE delivers a number of information to the MQTT client. In this scenario, the information may include Requestor-ID (AE-ID), Destination-ID (CSE-ID), Operation (CRUDN), Metadata, Contents (Resource URI and contents), etc.
After the MQTT client receives the request message from AE, the MQTT client sends a publish message to the MQTT server with CSE-ID as topic name. In addition, the information received from AE is included in the payload of the publish message. (Requestor-ID, Operation, Metadata, Contents, etc.)
The MQTT server receives the publish message from the MQTT client. The server refers to the topic name and delivers the message to the intended MQTT client. Finally, the MQTT client delivers the message to the CSE.
Regarding the response message, the message flow is backwards compared to the Request message flows. In addition, to send a response message to the requestor, the CSE uses the Requestor-ID (AE-ID) from the received request message. The MQTT client receives a response message from the CSE and sends a publish message to the MQTT server with AE-ID as topic name. Similar to the request message delivery from AE to CSE, the MQTT server delivers the published message to the intended MQTT client by referring to the topic name. Finally, AE receives the response message from the MQTT client.

[image: image4]
Figure 6.3.2 Request/Response Process in MQTT binding
-----------------------------End of change 2----------------------------------
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