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1. Introduction

This contribution looks at RAN technical enhancements for machine-type communications (MTC) for UTRA and EUTRA.
The objectives of this REL-10 WI [1] 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. Also, the study of RAN enhancements for UTRA and EUTRA aims to improve the support for machine type communication considering their specific requirements identified by SA1.
2. Traffic Characteristics 

According to the SA1 requirements, Machine type communications (MTC) is different to current mobile network communication services as it involves:

a) different market scenarios,

b) data communications,

c) lower costs and effort,

d) a potentially very large number of communicating terminals with, to a large extent, little traffic per terminal
Before a detailed impact of MTC on the RAN can be studied it is important that the typical modes of operation are understood, for example, to understand and model the traffic for MTC the range of numbers of devices connected to a base station needs to be known. Also the typical data rate (both peak and average) should be understood. Once this information is known, then more detailed studies can be started on RAN impacts of the traffic characteristics and new models created for this traffic.  
3. RAN Enhancements for UTRA and EUTRA

The objective of the WI includes work to enable or improve the efficient use of RAN resources when a large number of machine-type communications devices need to be served.
It shall be possible to reduce peaks in the signalling traffic resulting from very large numbers of MTC Devices (almost) simultaneously initiating signalling interactions.

- 
It shall be possible to efficiently maintain connectivity for a large number of MTC Devices.
-
It shall be possible for the MTC Device to indicate when the MTC Device enters or exits Extra Low Power Consumption state.
In the following section specific service requirements as defined by SA1 [2] are listed together with possible RAN impacts.
3.1 Specific service requirements – MTC Features

Low Mobility 

It should be possible for the network operator to dynamically configure the MTC Devices to reduce the frequency of the mobility management procedures or simplify mobility management.  This may require specific changes to the mobility management procedures in UTRAN and EUTRAN.

Time Controlled

The MTC Feature Time Controlled is intended for use with MTC Devices that send or receive data only at certain pre-defined periods and avoid unnecessary signalling outside these pre-defined periods. It is unlikely that this feature will require RAN changes.
Time Tolerant

The MTC Feature “Time Tolerant” is intended for use with MTC Devices that can delay their data transfer. 

For the Time Tolerant MTC Feature It shall be possible for the network operator to restrict MTC Devices' access to the network or the sending of data towards MTC Devices and to dynamically limit the amount of data that the MTC Devices can transfer (Uplink and Downlink), in a specific area, for example when the network load is greater than a (pre) defined load threshold. It is unlikely that this feature will require RAN changes. 
Online Small Data Transmissions

The MTC Feature Online Small Data Transmissions is intended for use with online or connected MTC Devices that frequently send or receive small amounts of data. For very small amounts of data it should be possible for an MTC Device to efficiently access to the network, send the data, receive acknowledgement of sent data, and disconnect from the network. For both UTRA and E-UTRA small improvements to the control plane signalling may be beneficial to reduce the control signalling overhead in this case. 
Mobile Originated Only and Infrequent Mobile Terminated
The MTC Feature Mobile Originated Only and MTC Feature Infrequent Mobile Terminated features are intended for use with MTC Devices that only utilize mobile originated communications. For the Mobile Originated Only MTC Feature: It shall be possible for the network operator to reduce the frequency of mobility management procedures and It shall be possible for the network operator to dynamically configure the MTC Devices to perform mobility management procedures only at the time of the Mobile Originated communications. This mode of operation should be possible using or extending existing RAN mobility configurations. 
MTC Monitoring
The MTC Feature MTC Monitoring is intended for use with MTC Devices that are employed in locations with high risk, e.g. possibility of vandalism or theft.  This system optimisation is not intended to protect the MTC Device or prevent theft or vandalism of the MTC Device but is intended to provide functionality to detect events that may possibly be the result of theft or vandalism. It is unlikely that this feature will require RAN changes. 

Offline Indication

The Offline Indication MTC Feature is intended for use with MTC Applications which require timely notification of when it is no longer possible to establish signalling between the MTC Device and the network. It is unlikely that this feature will require RAN changes. 
Jamming Indication

The Jamming Indication MTC Feature is intended for use with MTC Applications which require timely notification of when an MTC Device is being jammed. This may require RAN changes, perhaps new measurements.
Priority Alarm Message (PAM)

The MTC Feature PAM is intended for use with MTC Devices that issue a priority alarm in the event of e.g. theft, vandalism or other needs for immediate attention. The conditions for generating a PAM are outside of the scope of this specification. It is unlikely that this feature will require RAN changes.

Extra Low Power Consumption

The MTC Feature Extra Low Power Consumption will result in improving the ability of the system to efficiently serve MTC applications that require extra low power consumption. Extensions to Paging mechanisms may be required to ensure very low power operation of MTC devices. 
Secure Connection

The MTC Feature Secure Connection is intended for use with MTC Devices that require a secure connection between the MTC Device and MTC Server. It is unlikely that this feature will require RAN changes.
Location Specific Trigger
The MTC Feature Location Specific Trigger is intended to trigger MTC Devices in a particular area (e.g. to wake up the MTC Device). It is unlikely that this feature will require RAN changes.
Group Based MTC Features

Group Based is a collection of MTC Features that are intended for use with groups of MTC Devices. 
-
The system shall be optimized to handle groups of MTC Devices. One MTC Device shall only be associated with one group.
-
Each Group Based MTC Feature is applicable to the whole group of MTC Devices. 

For group based MTC features, it is possible that RAN optimisations may be required to support the grouping of MTC bearers to reduce the impact of the amount of MTC devices connected to a network.
4. Conclusions
This contribution has addressed two issues for machine type communications 
· Traffic Characteristics

· RAN Enhancements for UTRA and EUTRA for the SA1 Specific service requirements
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