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1.
Introduction

The MSGin5G Service (message service for MIoT over 5G System) is basically designed and optimized for massive IoT device communication including thing-to-thing communication and person-to-thing communication. The characteristics of MIoT devices bring various demands on message communication, e.g. light weight message communication for provision and monitoring, ultra low latency and high reliability message communication for remote control, and extremely high resource efficiency for large scale connections.
The message exchanging in MSGin5G-1 interface is the key point of MSGin5G Service. The protocol used in MSGin5G-1 interface should fulfill the requirements specified in 3GPP TS 22.262 [1] and the demands of MIoT devices. 
In this discussion paper, three typical messaging protocols are tested by Northeastern University (China) and CMCC. The performance of these protocols on devices and server are compared. These messaging protocols include:

1)
OMA SIMPLE IM [2] based on IMS
2)
XMPP [3]
3)
MQTT [4]
Two light weighted protocols used in IoT ecosystem including MQTT and CoAP [5] are also compared in this discussion paper.
2.
Introduction of the performance test
2.1
Test environment

Considering the limited capability of MIoT equipments, some old equipments are used in the test. The test servers and test clients are connected to a same WLAN.
· Test Server:
	hardware
	Mode/Performance

	CUP
	Intel Pentium(R) 4，3GHz

	RAM
	4G

	Network card
	10Gb/s

	Memory
	500G

	OS
	CentOS 6.5


· Test Client (installed on Android device)
	hardware
	Mode/Performance

	CPU
	Qualcomm snapdragon quad core，2.45GHz

	RAM
	4G

	OS
	Android 6.0.1


· The servers and clients of each protocols used for the test：
	Protocol
	MQTT
	XMPP
	SIMPLE IM

	Client
	Yimail App
	spark App
	siphello App

	Server
	Yimail Server
	openfire
	opensips+openxcap

	Performance test tool
	emqtt_benchmark (developed based on an open source program)
	tsung
	Abacus


2.2
Test method

1.
Maximum connection supported by the Server
Simulate 100 thousand clients and try to establish connection with the Server. If all connections are established successfully, add 100 thousand new clients each time. If some connection established unsuccessfully, reduce the number of client until all clients connected with the server successfully.
2.
The maximum number of messages processed by the service per second
Simulated 100 thousand clients and every client try to send message to the Server every 1000ms. If all messages are processed by the server successfully, reduce the time interval between two messages on each client. If some messages are processed unsuccessfully, increase the time interval between two messages on each client, until all messages are processed successfully.
2.3
Test result
The performance on UEs and Servers are listed below.
· Performance on UEs
	Protocal
	MQTT
	XMPP 
	SIMPLE IM

	Power consumption per hour (mAh)
	4.64
	7.68
	6.98

	Traffic consumption per hour (KB)
	5.47
	16.29
	30.07

	Traffic consumption per 1000 messages (KB)
	186.52
	381.84
	986.33


· Performance on Servers

	Protocal
	MQTT
	XMPP 
	SIMPLE IM

	Maximum connections (thousand)
	487.5
	242.1
	153.8

	Number of messages processed by the Server per second (thousand)
	102.0
	32.1
	41.3


3.
Feature comparison between MSGin5G Service, MQTT and CoAP
MQTT and CoAP are all light weighted protocols used in IoT ecosystem, in this clause, the major requirements of MSGin5G Service are compared with the feature of MQTT and CoAP.
	Protocal
	MSGin5G requirements
	MQTT
	CoAP

	Point-to-Point messaging
	Yes
	Yes
	Yes

	Application-to-Point message/ Point-to-Application message;
	Yes
	Needed to be addressed in application layer
	Needed to be addressed in application layer

	Group message;
	Yes
	Yes
	Needed to be addressed in application layer

	Broadcast message.
	Yes
	Yes
	Needed to be addressed in application layer

	message delivery status report
	Yes
	Needed to be addressed in application layer
	Needed to be addressed in application layer

	Interworking with Legacy-3GPP message delivery mechanism
	Yes
	Needed to be addressed in application layer
	Needed to be addressed in application layer

	Interworking with Non-3GPP message delivery mechanism
	Yes
	Needed to be addressed in application layer
	Needed to be addressed in application layer

	Supporting of Gateway UE
	Yes
	Not specified
	Not specified

	Usage of Network Capabilities
	Yes
	Not specified
	Not specified


4.
Conclusions and recommendations

a.
Since much higher power and traffic consumption needed, IMS based messaging protocols (e.g. OMA SMPLE IM, OMA CPM and GSMA RCS etc) are not suitable for the MIoT devices especially for the constrained devices which do not have enough capability. Protocols like XMPP are also not suitable.
b.
The feature of light weighted protocols (such as MQTT and CoAP) which have been specified now cannot fulfil the requirements of MSGin5G Service but can be used as the message delivery mechanism for MSGin5G Service.

c.
Most requirements specified in 3GPP TS 22.262 are application layer features specified by 3GPP so MSGin5G protocol can be developed in 3GPP based on using light weighted protocols as message delivery mechanism.
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Annex A: example of each protocol
· MQTT (Yimail)
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Frame 23: 119 bytes on wire (952 bits), 119 bytes captured (952 bits)

Linux cooked capture

Internet Protocol version 4, src: 192.168.139.41 (192.168.139.41), Dst: 192.168.139.224 (192.168.139.224)
Transmission Control Protocol, src Por

50139 (50139), st Port: 1883 (1883), Seq: 7, Ack: 7, Len:

Telemetry Transport Protocol

= . . c
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7b 38 4a d2 c3 db 07 5b 12 fO 20 3f
80 18 04 fb 46 97 00 00 01 01 0b df

28 ca ff 80 32 31 00 09 00 64
10 00 02 01 01 00 00 00 00 25
04 d7 20 79 00 00 Oc 00 00 0a
95 e6 b6 88 e6 81 af

00 00
c2 da
8b es





· XMPP (spark App)
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5 Frame 215: 331 bytes on wire (2648 bits), 331 bytes captured (2648 bits) on interface 0
Ethernet TI, Src: Asustekc_91:5b:a7 (74:d0:2b:91:5b:a7), DSt: Hewlett-_4a:57:8F (00:25:b3:4a:57:8F)
Internet Protocol Version 4, src: 192.168.139.127 (192.168.139.127), Dst: 192.168.139.208 (192.168.139.208)
Transmission Control Protocol, Src Port: 45397 (45397), DSt Port: 5222 (5222, Seq: 1, Ack: 1, Len: 277
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· SIMPLE IM (siphello App)
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User Datagram Protocol, Src Port: 5524 (5524), DSt Port: 5060 (5060)

session Initiation Protocol (MESSAGE)
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