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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.

Introduction

The present document captures the results of the feasibility study for GERAN improvements for Machine-type Communications.

1
Scope

The present document contains the results from the study of improvements for Machine-type Communications in GERAN.
The following items shall be covered in the study:

· GERAN enhancements to improve the support for MTC considering their specific requirements and optimisation categories identified in [2].

· Bounds on the number of possible MTC devices that can be supported in a GERAN cell and possible impact on the RACH capacity, channel capacity, device addressing formats, etc.
· Enhancements which enable or improve efficient use of RAN resources and/or which lower complexity when a large number of MTC devices are served.  
· Network architectural changes to support Broadcast/Group Paging enhancements, low latency impacts and possible MO only or MT only devices.  Identify potential opportunities in specifying “Thin Modem” device types for MTC. 

· Investigate ultra low power MTC devices: prolonged period between transmission/reception, occasional active use, optimised for minimal data only applications with no mobility support, etc.

· Means to reduce signalling latency and minimise user plane data overhead 

· Means to provide prioritisation/deprioritisation of  MTC device communication in the RAN

· Identifying the means by which an MTC capable device subscribed to one or more MTC Features can discover the set of MTC Features supported by the serving RAN.

· Identifying the need for an MTC capable device subscribed to any given MTC service also supported by the serving RAN to perform signalling to enable the use of that MTC Feature in the serving RAN.

· Identifying the RAN specific policies and procedures associated with enforcing restrictions on the use of MTC features according to MTC Device specific subscriptions and according to temporary RAN related limitations that may cause the temporary denial of subscribed MTC Features.

· Means to distribute the loading (signalling and data) created by MTC device communication to avoid signalling/traffic spikes in the RAN
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]
SP-100224 Liaison Statement: Prioritization of  NIMTC functions in Rel-10
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

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.
example: text used to clarify abstract rules by applying them literally.

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 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 TR 21.905 [1].)

MTC
Machine Type Communications

GERANIMTC
GERAN Improvements for Machine Type Communications

4
General MTC Functions
4.1
General

Sub-clause 4 contains the outcome of the study of GERAN enhancements driven by the prioritized general MTC functions as defined in [3] that are considered applicable to GERAN specifications. 
4.2
Overload control 
4.2.1
General

Overload Control refers to use cases Radio Network Congestion, Signalling Network and Core Network Congestion as described in [2] Annex A.

4.2.2
Description and Analysis
[Editor’s note: This section provides the description and the analysis of the functionality.]
4.2.3
Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from the  functionality.]
…..
4.3
Identifiers 
4.3.1
General

The functionality Identifiers refers to sub-clause 7.1.4 in [2].
4.3.2
Description and Analysis
[Editor’s note: This section provides the description and the analysis of the functionality.]
4.3.3
Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from the  functionality.]
….
5
MTC Use Cases

5.1
General

Sub-clause 5 contains the outcome of the study of GERAN enhancements for prioritized general MTC functions specific for MTC uses cases seen as relevant to support within a GERAN network. 
5.2
Smart Metering

5.2.1
Overload control 
5.2.1.1
Enhancement: …
[Editor’s note: This section provides the description and the analysis of functional enhancements.
5.2.1.2
Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from  functional enhancements.]
5.2.2
Identifiers 
5.2.2.1


Enhancement: …
[Editor’s note: This section provides the description and the analysis of functional enhancements.
5.2.2.2


Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from  functional enhancements.]
5.3
<Use Case2>
6
Common  Assumptions

6.1
Network configuration

[Editor’s note: This section provides the description of  the relevant network configuration(s).]
6.2
Traffic model

[Editor’s note: This section provides the description of the relevant traffic model(s).]
6.3
<Common Assumption>
7
Summary and conclusions
The  impacts on GERAN specifications identified in sub-clauses 4 and 5 shall be used as a basis for additional normative specification work.
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