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Abstract of the contribution: This tdoc analyses the MTC requirements for IMEI and IMSI. Can these identifyers cater for a number of identifiers up to two orders of magnitude higher than for human-to-human communications.

Introduction

3GPP TR 23.888, clause 5.13.2 "Key issue – MTC Identifiers" includes the following requirements
.

-
It shall be possible to uniquely identify the ME.

NOTE 1:
This requirement relates to the ME which is generally identified by the IMEI.

-
It shall be possible to uniquely identify the MTC Subscription

NOTE 2:
The two requirements above also apply to human-to-human communications. However, for Machine-Type Communication identifiers will have to be able to cater for a number of identifiers up to two orders of magnitude higher than for human-to-human communications.

These requirements imply that it needs to be checked if the structures for IMEI (as identifier for the ME) and IMSI (as identifier for the subscription) can handle two orders of magnitude (i.e. 100 times) more identifiers as currently for human-to-human communications. 

Analysis

If we assume 100 % penetration for human-to-human mobile telecommunications, then the number of identifiers for human-to-human communications equals the number of inhabitants. If there are ~ 6.5 billion people on earth, than an identifier structure that can identify 10 billion subscriptions or devices should be sufficient for human to human communications. The 3GPP requirement implies that an identifier structure should be able to hold 100 x 10 billion = 1 trillion unique identifiers. This gives a rough estimate of how many identifiers are needed.

If we take a closer look at the identifiers we have to consider the structure of these identifiers. Most identifiers have a particular structure, which restricts the efficiency of assignment of identifiers. For example, telephone numbers include a country code and national destination code. It is not possible to assign numbers from a different country code or national destination code should numbers run out within one national destination code.

IMSI

The International Mobile Subscriber Identity (IMSI) is used in mobile networks to identify a particular subscription. The structure of the IMSI is as follows [23.002]:
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With a MSIN of minimum of 9 digits, the IMSI structure can hold at least 999,999,999 subscriptions for one mobile operator. But if we assume that MTC communications requires 100 times more identifiers than needed for human to human communications, then an operator with more than 10 million human subscribers would get into trouble. There are numerous mobile operators that currently have more than 10 million subscribers, so an IMSI with a 9 digit MSIN may not be long enough. With a 10 digit MSIN there is more room, few operators have more than 100 million customers. Nevertheless, it cannot be taken completely for granted that the IMSI structure is long enough to cope with the long term growth in M2M communications. An escape route may be to assign multiple MNCs to a single operator, multiplying the maximum number of subscriptions for that operator with the number of MNCs.

IMEI

The International Mobile Equipment Identity (IMEI) or International Mobile Equipment Identity and Software Version Number (IMEISV) are used to identify individual mobile devices. The structure of the IMEI is [23.003]:
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The structure of the IMEISV is similar to that of the IMEI; a two digit software version indicator replaces the check digit [23.003]: 
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The Type Allocation Code (TAC) identifies a particular model of mobile device. The SNR is a serial number for all devices of that type. 

The total number of devices that can be uniquely identified with an IMEI is 1014, which seems adequate. However, most of the 14 digits are taken up by the TAC. With a SNR of 6 digits, the maximum number of devices of a single type is only one million. It is quite conceivable that more than one million units of a particular device model are manufactured. An escape route is possible by allocating multiple TACs to what is essentially the same type of device.  

Conclusion

Both the IMSI and the IMEI structures seem to be large enough to cater for MTC communications in most cases. 

· For very large operators there may be the option to use multiple MNCs for IMSIs.

· Similary, vendors may use multiple TACs for very large series of devices.

It is not recommended to now start expanding the IMSI and IMEI structures to cater for even greater numbers of identifiers.
� See also 3GPP TS 22.368, clause 7.1.4
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