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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

There are currently unprecedented demands within the telecommunications industry for E.164 MSISDNs resources and these demands are expected to accelerate in the years to come. Accordingly, some Member States and their national regulatory authorities have expressed concerns over the numbering requirements of new services involving Machine Type Communications (MTC) services and their expected rapid growth. 

MTC demand is forecast to grow from 50M connections to over 200M by 2013. A large number of these services are currently deployed over circuit-switched GSM architectures and therefore require E.164 MSISDNs although such services do not require 'dialable' numbers, and generally do not communicate with each other by human interaction.

Without technical alternative to using public numbering resources as addresses, and considering the current forecasts and pending applications for numbers made to numbering plan administration agencies, there is a significant risk that some national numbering/dialling plans will run out of numbers in the near future, which would impact not only these MTC services but also the GSM/UMTS service providers in general.

In the United States, Geographic numbers are in short supply, especially in certain rate-centers. As the rate of current demand, geographic numbers could be forced to move to 12+ digit numbers by 2020 at a cost of over $100B in US alone.

1
Scope

This document seeks to study and highlight the challenge of deploying and proposes that 3GPP develop an alternative to using public numbering resources for MTC communications.

Different alternative solutions for short and long term are proposed:

- Short term

The use of the existing numbering formats for M2M communication is possible in the very short term. 
- Midterm

An interim solution for number shortage is to extend the number of digits in the E.164 number on dedicated ranges that are spare today and not assigned.

Normally this solution does not need any action from Standards (3GPP, TISPAN)  but an action may be needed for SA1 for double check whether there is no specification needed as this solution will probably chosen by many European countries.

- Long term

A long term solution for E.164 number shortage for M2M is to only use of IPV6 addressing when no numbers are needed. But this solution requires a packet switched network and may need an upgrade of mobile operators’ networks. This long term solution will need actions in 3GPP standards.

There is a need for numbers/identifiers (e.g. SIP URIs) for MTC Device- MTC Device communications or other cases where there is Mobile Terminated communication to MTC Devices. 

As a long-term strategic solution, IPv6-addresses with corresponding identifiers (e.g., SIP-addresses, URIs/URLs) may be used when MTC services are invoked from/to the network
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 TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

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>.

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 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)

<ACRONYM>
<Explanation>

4
Use cases

This clause provides the use cases for the addressing and routing of machine-type communications
4.1
Use case 1 (Title)
 

4.1.1
Short Description

4.1.2
Actors

4.1.3
Pre-Conditions

4.1.4
Post-Conditions

4.1.5
Normal Flow

4.1.6
Alternative Flows

4.1.7
Exceptions

4.2
Use case 2

4.x
Use case x

5
High level Service Aspects

1. What are the high level requirements for alternatives to E.164 for machine-type communications? 

<editors note>: we need to further clarify the difference between addressing, identification, numbering and routing. 

Any alternative addressing scheme needs to take into account the services provided to the MTC device. There are 3 types of service that need to be considered:

Voice service
SMS service
Data service
Currently, E.164 addressing is required to support Voice and SMS services. Data services do not need E.164 addressing and use IP addressing. Most (if not all) MTC devices will use Data services; some will use SMS services and a few may use Voice services. Any alternative addressing scheme will need to support all services if possible. 

For MTC devices, the requirements for an alternative addressing scheme are as follows:
<editors note: whether we want to consider circuit switched voice, circuit switched data and SMS in the short term, mid term and long term is FFS>

Large capacity
The addressing scheme will need to cater for at least two orders of magnitude more than needed for human to human communications.

It should therefore have a large capacity, be flexible and scalable. It should also be capable of uniquely addressing any MTC device globally.

<editor's note: we need to also look at the identification schemes (e.g. IMEI, IMSI) >

Compatibility with existing schemes

Any new addressing scheme will need to be compatible with or at least be capable of working with existing schemes including E.164 and E.212 and also IP addressing for data session services. 

The use of SIP allows MTC devices for any given customer to reside on any operator’s network. DNS routing automatically directs traffic via the correct network. 

IP connections require an open connection between the MTS device and the server. This connection is maintained by the network access hardware, the network adapter in hard-wired device, or the radio in a mobile device. To minimize the power requirements, MTC devices should maintain the connection using  network-facing hardware, much like the hardware that today listens for CS signaling.

SIP requires some intelligence to reside on the MTC device, usually in the form of a SIP stack, to allows the device to generate and respond to SIP commands such as REGISTER and INVITE. Given the short bursty nature of MTC traffic, SIP messages could be used to carry the payload data, eliminating the need for a more sophisticated protocol stack that occupies more space.

IPv6-addressing for MTC services diminishes the significant risk that some national numbering and dialling plans will run out of numbers in the near future, especially with the wide introduction MTC services.

A long-term solution that depends on a rapid world-wide grow-curve of MTC service deployment is needed and points towards consideration of  IPv6 addressing in combination with identifiers defined after, for instance SIP-addresses, URIs/URLs, as the most feasible strategic solution.

Applying specific MTC solutions utilizing IPv6-addressing and corresponding identifiers in core and radio networks is important to properly cover the large capacity of MTC devices deployment expected by year 2013 and extending over and beyond the next two decades.

Impact on existing systems and hardware
The implementation of an alternative MTC addressing scheme should not require significant changes to the existing mobile network radio and core network components (e.g. HLR/VLR). Similarly, significant changes to the USIM should be avoided. It is less important if there have to be changes to the functions of the Mobile Terminal to support a new addressing scheme as for many MTC applications, new, specific devices will probably be produced. 
When a SIP-enabled device powers on, it registers its location (IP address) with its network. This location is forwarded to the DNS so that inbound packets can be routed to the device. Once registration is complete, the main part of the device may power down, so long as part of the device is listening to the network for “wake-up” packets, similar to the way GSM devices continue to listen for inbound SMS messages.
Provisioning
It should be possible to use an alternative addressing scheme with minimum change to the MNO’s existing provisioning systems.
Number portability
Number (device identity) portability may need to be supported for MTC Devices in some cases.
Charging
The alternative addressing scheme should be capable of identifying the MTC device for charging without major changes to the Operator billing systems.
Services
The alternative addressing scheme should support all services required by the MTC application including Voice, SMS and Data communication. It should support both Mobile Originated and Mobile Terminated calls/sessions.
Editor’s note: Will be expanded by further contributions.
2. What are the security, reliability, and priority handling requirements alternatives to E.164 for machine-type communications?

Any alternative addressing scheme should provide the same level of security and reliability as the current addressing schemes. An alternative scheme should support priority working.

Any alternative addressing scheme should allow the addressing of the MTC device/USIM for software updates. This includes new device software and updates to the USIM (e.g. operating system, applications and security algorithms). It should also allow access for controlling the MTC device (e.g. ability to switch the MTC device on/off, control its use). 

3. Are there any implications due to roaming?

 Roaming must still be supported by any alternative addressing scheme. This includes support of national and international roaming (both persistent and permanent roaming).

4. Are there any implications to hand-over between access networks?
Handover between access networks (e.g. GSM/GPRS to UMTS) should be possible with any alternative addressing scheme. 
6
MMI Aspects
Editor’s note: This clause describes high level MMI issues/aspects 
7
Charging Aspects

Editor’s note: This clause describes high level charging issues/requirements
Networks that support IP traffic are already set up to charge for it. Many network operators charge by the megabyte or gigabyte. For M2M communications, the traffic for all of the devices owned by a given customer can easily be collected, rated, and billed in the aggregate or by device. This allows for great flexibility in the possible billing arrangements between customers and carriers.
8
Security Aspects

Editor’s Note: This clause describes high level security issues/requirements
SIP has built-in security, using a three-way handshake (INVITE/OK/ACK) to mutually authenticate sender and receiver. Authentication is done using shared certificates, or using dynamic keys such as those generated by Generic Bootstrap Architecture (GBA) [7]. In addition, may of the parameters to be used for the session are negotiated during this process.
9
Conclusion

10
List of requirements for alternatives to E.164 for machine-type communications
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