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Introduction

This contribution proposes additional alternative to be included in the long-term solution in TR 22.988. 

*********************************************************************************

CHANGE #1
*********************************************************************************
1.3
 Solution 3
A long term solution for the E.164 number shortage is to effectively remove machine type communications (MTC) from the switched network and move it to the Internet. The requirement then becomes one of how to identify a specific device so that Mobile Terminated communication can succeed. Because the Internet will be the means by which MTC devices are accessed, IPv6 or IPv4 addresses will necessarily be at the core of any addressing mechanism. However, most network operators prefer to assign IP addresses dynamically to allow for the management of a smaller pool of addresses. This is not strictly necessary when using IPv6 addresses, but most network operators plan to continue to dynamically assign IPv6 addresses. In addition, IP addresses of either version are not easily consumed by human users who will have to manage networks of MTC devices. What is required is an identifier that is usable by both humans and machines and is compatible with current Internet routing and switching protocols.

Alternative #1 for Operators who have IMS infrastructure and MTC devices that have SIP stack:
SIP URIs are identifiers used by the Session Initiation Protocol (SIP) created by the IETF. SIP is an operating standard on the Internet and is fully compatible with all IP protocol stacks. SIP identifiers resemble email addresses and are thus usable by people. Routing is done using the Domain Name System (DNS) and IPv4 or IPv6 addresses assigned by network operators. There is no limit to the number of SIP addresses that can be created. This solution requires a packet switched network and may need an upgrade of mobile operators’ networks. Such solution may also not be possible for all M2M services and would depend on the use case. This long term solution will need actions in 3GPP standards.

When this document refers to SIP URI, in the context of an MSISDN shortage study, it is understood that these URIs are email-like alphanumerical addresses (bob@domain) and not format sip:<MSISDN>@domain e.g. +123456789@domain. 
TEL URIs are also identifiers used by the Session Initiation Protocol (SIP). Same as SIP URI, it is created by IETF for the purpose of human behaviour backward compatibility.   TEL URI has two formats: global number or local number with domain info used in an email like address (e.g., tel:" global-number” or tel:”local-number”; ";phone-context=“domain”).  Global-number is MSISDN. Both global-number and local-number can be translated to IP address by using ENUM. It is understood that TEL URI has dependency to MSISDN, however, it is unavoidable to use it in conjunction with SIP URI for the purpose of systems and human behaviour backward compatibility for long time. 
*********************************************************************************

CHANGE #2
*********************************************************************************
1. Alternative #2 for MTC devices contain IP stack:
Not all MTC applications in Internet environment require SIP stack to communicate with each other.  Traditional IP socket type of connectivity will serve MTC just as well.  To facilitate human readability in MTC development and deployment, Uniform Resource Identifier (URI) can be used as generic identifier. URI enables interaction between resources over Internet using specific protocols (e.g. HTTP).
Generic URIs: URL classifies URIs as locator and functions like a person's name. URN classifies URIs as Name and resembles that person's street address. The URN defines a resource identity, while the URL provides a method (protocol) for finding it. URI can be resolved into IP address using Domain Name Service (DNS).
The format of URI is not unique, as long the string enables interaction between resources, it will be a valid URI.  International Standard Book Number (ISBM) can uniquely identify book, it is a valid URI.  E-mail address: bob@domain.com can uniquely identify a user’s e-mail INBOX, it is also a valid URI. Details can be found in RFC 3305 defined by W3C/IETF jointly.  
*********************************************************************************

CHANGE #3
*********************************************************************************
Alternative #3 with static IPv6 addresses:
As an alternative for a long-term strategic solution, IPv6-addresses with corresponding identifiers (e.g., SIP-addresses, URIs/URLs) not derived from E.164 phone numbers may be used when MTC services are invoked from/to the network.
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