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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
CoAP and MQTT can be use as base of MSGin5G Service and the features of MSGin5G Service can be implemented based on the two protocols. This paper introduces some example MSGin5G procedure and potential message format by using CoAP and MQTT.
2. Example procedures of CoAP
Figure 1 shows the example Point-to-Point Message procedure by using CoAP [2].


Figure 1  Point-to-Point Message procedure by using CoAP
The Information Elements listed in TS23.554[1] can be included in a CoAP message by adding a new application layer MSGin5G header in the CoAP payload. The CoAP header can be set to some specific value as per the service requirement of MSGin5G Service. The example CoAP message carries an MSGin5G Point-to-Point Message is shown in Figure 2 and Figure 3. 
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Figure 2  Point-to-Point Message from MSGin5G Client to MSGin5G Server
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Figure 3  Point-to-Point Message from MSGin5G Server to MSGin5GClient
The CoAP Observe method can be used in the message delivery is based on a Messaging Topic subscription procedure. The Messaging Topic IE in MSGin5G Service acts as interest resource in CoAP and Messaging Topic Subscription (clause 8.8.1 of 3GPP TS 23.554 [1]) can be implemented by including the related IEs in CoAP Registration procedure.

3. [bookmark: _GoBack]Example procedures of MQTT
Figure 4 shows the example Point-to-Point Message procedure by using MQTT [3].


Figure. 4  Point-to-Point Message procedure by using MQTT
Since MQTT uses Sub-Pub message model, in addition to the procedure listed inTS 23.554, some MQTT procedures are needed to be added in strage 3 to fulfill the messaging procedures of MSGin5G service. E.g. after the MSGin5G Registration procedure, the MSGin5G Client needs to subscribe a MQTT Topic including the UE Service ID of itself. After the MQTT subscription procedure finished, the MSGin5G Server can send MSGin5G message to MSGin5G Client by using MQTT PUBLISH method.
The Information Elements listed in TS 23.554 [1] can be included in a MQTT PUBLISH method by adding a new application layer MSGin5G header in the MQTT payload. The MQTT header can be set to some specific value as per the service requirement of MSGin5G Service. The example MQTT PUBLISH message carries an MSGin5G Point-to-Point Message is shown in Figure 5 and Figure 6. 
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Figure 5  Point-to-Point Message from MSGin5G Client to MSGin5G Server
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Figure 5  Point-to-Point Message from MSGin5G Server to MSGin5G Client
For Group messaging, the originator can include the Group Service ID as MQTT Topic in the MQTT PUBLISH, the MSGin5G Server fetches the Recipient UE Service IDs from the participant information of the group profile and uses Recipient UE Service IDs as MQTT Topic to deliver the Message to other group participants.

4.   Conclusion
The CoAP.procedures are similar with MSGin5G Service and can be used in MSGin5G-1 reference point to implement MSGin5G service without much modification.
MQTT uses Sub-Pub model and needs to specify more procedures in MSGin5G-1 reference point to fulfill the MSGin5G procedures specified in 3GPP TS 23.554 [1]
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