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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
1
Scope

The present document is intended to capture the output of the Study Item on RAN Improvements for Machine-type Communications.
The study aims to study the traffic characteristics of different M2M applications with machine-type communications and define new traffic models based on these findings. RAN enhancements for UTRA and EUTRA to improve the support of machine-type communications based on the SA1 requirements should be studied. 

The RAN improvements should enable or improve the usage of RAN resources efficiently, and/or reduce the complexity when a large number of machine-type communications devices possibly need to be served based on the existing features as much as possible. Meanwhile, minimize the changes of existing specifications and the impaction of Human-to-Human terminals in order to keep the complexity related to M2M optimizations at a minimum level.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.368: "Service requirements for machine-type communications; Stage 1".
[3]
3GPP TS 23.888: "System Improvements for Machine-Type Communications".
3
Definitions, symbols and abbreviations
3.1
Definitions

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

Definition format (Normal)

<defined term>: <definition>.

MTC Device: A MTC Device is a UE equipped for Machine Type Communication, which communicates through a PLMN with MTC Server(s) and/or other MTC Device(s).  

NOTE: 
A MTC Device might also communicate locally (wirelessly, possibly through a PAN, or hardwired) with other entities which provide the MTC Device “raw data” for processing and communication to the MTC Server(s) and/or other MTC Device(s).  Local communication between MTC Device(s) and other entities is out of scope of this technical specification. 

MTC Feature: MTC Features are network functions to optimise the network for use by M2M applications.
MTC Server: A MTC Server is an entity, which communicates to the PLMN itself, and to MTC Devices through the PLMN. The MTC Server also has an interface which can be accessed by the MTC User.  The MTC Server performs services for the MTC User.
MTC User: A MTC User uses the service provided by the MTC Server.  
MTC Subscriber: A MTC Subscriber is a legal entity having a contractual relationship with the network operator to provide service to one or more MTC Devices.  

NOTE: 
Typically a M2M service provider is the party holding subscriptions in order to provide connectivity between MTC Devices and the MTC Server. In practise certain roles can collapse, e.g. the network operator acts as the same time as Service Provider.
3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>
3.3
Abbreviations

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

Abbreviation format (EW)

RANIMTC
Radio Access Network Improvements for Machine Type Communications

MTC
Machine Type Communications

4
Example use cases
[Editor’s note: This section describes the use cases considered important in the scope of the study item.]
4.1
Metering
[Editor’s note: This section is intended to assess and analyze the involved MTC applications and MTC features in SA1, and present the corresponding RAN specific aspects of this use case ]
Metering refers to power, gas, water, heating, grid control, industrial [2] or electrical metering, etc. Metering devices could be used to monitor energy networks, to provide information on energy consumption and billing, and to improve end-user energy efficiency, for instance.
4.2
Road Security
[Editor’s note: This section is intended to assess and analyze the involved MTC applications and MTC features in SA1, and present the corresponding RAN specific aspects of this use case ]
Road security often refers to an in-vehicle emergency call service which could provide location information and other specific information. This information could help to bring rapid assistance to motorists involved in a collision. Road security also includes some smart applications for ticketing, intelligent traffic management, congestion avoidance and fleet management.  
4.3
Consumer electronic and devices
[Editor’s note: This section is intended to assess and analyze the involved MTC applications and MTC features in SA1, and present the corresponding RAN specific aspects of this use case ]
Consumer electronic and devices include electronic equipment intended for everyday use and are most often used in communications, entertainment and office productivity. The devices, including digital photo frames, digital cameras, eBook readers [2], personal computers, telephones, televisions, and GPS automotive navigation systems among others, are embedded with communication modules, and can be used to upload and download online content such as pictures, electronical books, and firmware upgrades, for instance.
5
Description of envisioned RAN Improvements for Machine Type Communication
[Editor’s note: This section is intended to describe candidate solutions that have at least one of use cases described in section 4.]
5.1
[ First improvement area ]
[Editor’s note: This section is intended to describe the area where an improvement may be beneficial. The existence of a problem should be clearly illustrated. The area may be relevant to UMTS OR LTE]

5.1.1
Solution for LTE
[Editor’s note: This section is intended to describe LTE candidate solutions]
5.1.2
Solution for UMTS
[Editor’s note: This section is intended to describe UMTS candidate solutions] 
6
Conclusion

[Editor’s note: This section captures the conclusion of the study. The section can be formulated in such way that the contents can be used as an input of further specification work.]
Annex A:
Traffic model for Machine-Type Communications

[Editor’s note: This section is intended to describe the typical traffic characteristics for different M2M applications with machine-type communications. A traffic model is presented for M2M services to be used to evaluate gains for the above RAN improvements for machine-type communications.]
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