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1
Introduction

The study item “RAN Improvements for Machine-type Communications” [1] was kicked off during the last meeting. It was decided that the use cases with RAN3 impact need to be identified based on SA1 requirements [2]. In order to have a clear view of the MTC requirements before we can identify RAN3 use cases, we look at two main aspects – MTC device characteristics and MTC traffic characteristics.
In this contribution, we attempt to identify the MTC device and traffic characteristics that may have impact on RAN. These characteristics can be used to classify the MTC devices, which will be used to further identify the MTC use cases. We propose to capture these MTC device and traffic characteristics in the TR on RAN MTC.
2
MTC Device Characteristics
Based on the investigation of various MTC applications with different characteristics, SA1 has specified the service requirements -- MTC Features that are defined to provide structure for the different system optimisation possibilities that can be invoked. In order to identify use cases with RAN impact, we analyse these SA1 service requirements and identify a list of MTC device characteristics that are summarised in the following table. A MTC device is characterised by several properties, and these properties are defined based on the capability of the MTC devices. This list may be expanded or reduced based on discussions. The example applications column is left blank, as when use cases are identified they can be added to this table depending on the identified device characteristics.
	MTC Device Property
	Range
	Example Applications

	Mobility
	No mobility
	

	
	Low mobility
	

	
	High mobility
	

	Reachability
	AC (Always Connected)
	

	
	PC (Periodically Connected)
	

	
	SC (Sporadically Connected)
	

	Fault Management
	Human intervention is required for fault management
	

	
	Support self-correction
	

	Max Data Rate
	<10 Kbps
	

	
	10 Kbps
	

	
	100 Kbps
	

	
	1Mbps
	

	
	10Mbps
	

	
	>10Mbps
	

	Power Consumption
	Ultra Low power (Scavenging)
	

	
	Battery powered
	

	
	Mains Powered
	

	Security
	Authentication only
	

	
	Authentication and ciphering
	

	
	Authentication and Integrity Protection
	

	
	Authentication and Integrity Protection and ciphering
	

	Radio Technology
	UMTS
	

	
	LTE
	

	
	Dual mode (UMTS and LTE)
	

	Supported Bands
	This field defines which UTRA and E-UTRA radio frequency bands are supported by the device
	


3 
MTC Traffic Characteristics

The objectives of the Rel-10 MTC SI [3] include the “study of traffic characteristics typical for different Machine to Machine (M2M) applications that are using machine-type communications based on the SA1 requirements and define new traffic models based on these findings”. We propose that one method to progress this study is to classify MTC devices based on the traffic characteristics that each device type supports. In the following table we summarise a range of typical traffic characteristics for MTC applications.
	MTC Traffic Property
	Range
	Example Applications

	Average Data Rate
	· <10 Kbps

· 10 Kbps

· 100 Kbps

· 1Mbps

· 10Mbps
· >10Mbps
	

	Peak Data Rate
	· <10 Kbps

· 10 Kbps

· 100 Kbps

· 1Mbps

· 10Mbps
· >10Mbps
	

	Data Volume in one session
	· small

· medium

· large
	

	Data Acknowledgment
	· Data is sent without acknowledgements 
	

	
	· Data is repeated with a pre-defined periodicity until acknowledged 
	

	
	· Data is continually transmitted until acknowledged
	

	Time Criticality of traffic delivery
	< 1 Second (alarms)
	

	
	< 1 Day (best effort delivery)
	

	Traffic Initiation
	Traffic is transmitted at time determined by MTC device
	

	
	Traffic is transmitted at pre-determined times
	

	
	Traffic is only sent shortly after being explicitly requested by the network
	


4
Proposal
While the MTC use cases being identified, we propose that we start to study the MTC device and traffic characteristics that may have impact on RAN. These characteristics can be used to classify the MTC devices, which will be used to further classify the MTC use cases.
In this contribution, we have identified the MTC device characteristics that may have impact on RAN and summarised a range of typical traffic characteristics for MTC applications. We propose that both tables are included as part of the Technical Report for the SI on RAN Improvements for Machine-type Communications, and the contents of the tables may be expanded or reduced based on discussions.
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