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8
Gap analysis


8.a
Lightweight message communication

One of the general requirements of the 5GMSG Service for MIoT is that the communication between devices or between persons and devices need to be lightweight, in terms of power and data traffic consumption in the device and resource usage in the network. 

Non-IP data delivery(NIDD)[a] is part of the CIoT EPS optimizations for small data of both mobile originated (MO) and mobile terminated (MT). With NIDD, data packets are transmitted over control plane -- SRB (Signal Resource Bearer), without requiring the establishment of DRB (Data Resource Bearer). Due to the resource limitation of  SRB, NIDD is appropriate for infrequent transmission of small data. 

Device Triggering (DT)[a] is the means to trigger an UE to perform application specific actions. The payload in the trigger message provides information to the application that may trigger application related actions. DT is for AOMT communication that can be done in one message. It is not applicable to MOMT communication.

OMA LWM2M [d] uses light and compact protocol (i.e. CoAP) as well as an efficient resource data model for IoT device management, service enablement and information reporting. LWM2M enables both AOMT and MOAT communication between a server and a device, but does not support MOMT communication. 

8.b
Broadcast and multicast message delivery
The 5GMSG Service for MIoT needs to support broadcast and multicast message delivery in order to handle the massive communications efficiently without long delay. The receivers of broadcast/multicast messages can be all UEs within a cell or multiple cells. 

Short Message Service -Cell Broadcast (SMS-CB) [c] is a messaging service that allows messages to be broadcast to all UEs within a designated geographical area of a cell or a set of cells. With SMS-CB, a message can be delivered to millions of UEs in seconds. The size of a SMS-CB message can be up to 1395 characters, so it is well fit for a text or small data message, but not for a multimedia message.

Group Message Delivery (GMD) [a] utilizes MBMS capability to efficiently distribute the same content to the members of a group that are located in a particular geographical area.

8.c
Group message communication

In group message communication, the members of a group can be persons and things that are located in different geographical areas.  All the members can send messages to the group. Group management mechanism is required to support the members joining or leaving a group. 

SMS-CB and GMD use broadcast or multicast delivery  which are fit for a large group in a designated geographical area. However, they are not fit for a small group whose members are located in different geographical areas. A more flexible mechanism other than broadcast or multicast is preferred. The messaging service in Rich Communication Services (RCS) [e] defined by GSMA  provides  group chat feature that enables an UE sends a message (text, picture, voice, video etc.) to a group whose members can be in any location. However, RCS is on top of SIP (Session Initiation Protocol) stack and IMS (IP Multimedia Subsystem) , which is not lightweight enough for the IoT devices.

8.d
Summary

There are messaging capabilities defined by several SDOs, including SMS, NIDD, DT and GMD by 3GPP, MMS and LWM2M by OMA, RCS by GSMA.  Table 8-1 summarizes the gaps between 5GMSG Service requirements and existing services capabilities. None of these message capabilities can meet all the requirements of the 5GMSG Services. 

Table 8-1 Gaps between 5GMSG Service requirements and existing services capabilities

	
	
	SMS
	NIDD
	DT
	GMD
	MMS 
	LWM2M
	RCS

	1
	MOMT
	Y
	Y
	N
	N
	Y
	N
	Y

	2
	Multi-media
	N
	N
	N
	N
	Y
	N
	Y

	3
	Offline message
	Y
	N
	N
	N
	Y
	N
	Y

	4
	Group message
	N
	N
	N
	N
	N
	N
	Y

	4
	Broadcast/multicast
	Y
	N
	N
	Y
	N
	N
	N

	5
	Proxy/Gateway
	N
	N
	N
	N
	N
	N
	N

	6
	Lightweight
	Y
	Y
	Y
	Y
	N
	Y
	N

	7
	Low delay
	N
	Y
	Y
	Y
	N
	Y
	N

	
	NOTE :
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].


5GMSG Service: a MNO message service with the 5G System that enables point to point, application to point, broadcast, multicast and group message communications for IoT devices, including thing-to-thing communication and person-to-thing communication.   
5GMSG proxy/gateway: a device performing the interworking between 5G MSG and M2M system, or access of 5G IoT devices.

Controller terminal: usually an intelligent terminal that can access the 5G network and sends the control message instructions to machine equipment. A controller terminal can control multiple controlled terminals.

Controlled terminal: an IoT physical equipment which can access the network through a variety of technologies and network slicing. A controlled terminal can be controlled by a number of controller terminals.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GMSG
5G Message

API
Application Programming Interface

CIoT
Cellular Internet of Things

CoAP
Constrained Application Protocol 

DRB
Data Resource Bearer

DRX
Discontinuous Reception

HTTP
Hypertext Transfer Protocol

IMS
IP Multimedia Subsystem

IoT
Internet of Things

JSON
JavaScript Object Notation

LWM2M
Lightweight Machine to Machine

M2M
Machine to Machine

MBMS
Multimedia Broadcast Multicast Service

MIoT
Massive Internet of Things

MNO
Mobile Network Operator

NIDD
Non-IP Data Delivery

OMA
Open Mobile Alliance

PB
Protocol Buffer

QoS
Quality of Service

SIP
Session Initiation Protocol

SMS
Short Message Service
SMS-CB
Short Message Service-Cell Broadcast
SRB
Signal Resource Bearer

XML
Extensible Markup Language
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