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1. Summary

The available supply of unique International Mobile station Equipment Identities (IMEIs) will become exhausted in the future. It has been proposed to change the encoding of the IMEI from decimal digits to hexadecimal digits. The 3GPP has requested the GSM Association to provide a date by which all carriers will update their GSM/UMTS networks to accommodate hexadecimal IMEIs.

It is recommended that a solution and cut over date should be agreed upon only after a complete proposal is provided which considers:

1. When a solution is required

2. Consideration and evaluation of alternatives

3. Impacts of the recommended solution

2. Background Information

The IMEI is used to uniquely identify each handset, and may not be updated after the mobile is manufactured.  It is composed of the following fields:

· TAC: Type Approval Code, 6 digits;

· issued by a central body

· FAC: Final Assembly Code,  2 digits;

· identifies the place of manufacture/final assembly, 

· encoded by the manufacturer

· SNR: Serial Number,  6 digits

· - an individual serial number uniquely identifying each equipment within each TAC and FAC

· are sequentially allocated by the manufacturer

· Spare digit: this digit is zero, when transmitted by the MS.

Additionally, an “IMEISV” exists which is the “International Mobile station Equipment Identity and Software Version Number”.  It consists of the TAC, FAC, and SNR as defined above, plus:

· SVN: software version number, two digits 

· Identifies the software version number of the mobile

· The SVN field may be updated after the mobile is manufactured.

Any changes made to the IMEI would also impact the IMEISV.

3. The Problem

The existing scheme provides a maximum of 1,000,000 distinct IMEIs for a given combination of TAC and FAC.  At some time in the future, the available number of unique identifiers will become exhausted.  Estimates of when this will happen range up to 10 years.
4. The Proposed Solution

Each digit in the IMEI (TAC, FAC, and SNR) is carried in 4 bits, so in theory hexadecimal digits could be used to extend the range of the values from 0-9 to 0-9 + “A-F”.  However, ISUP protocol restrictions prevent usage of the hexadecimal digit “F”.  Allowing the usage of digits 0-9 and “A-E” expands the possible number of unique combinations from 1,000,000 to 16,777,216 for each TAC/FAC combination.

With this solution “old” networks would not recognize the hexadecimal IMEI of “new” handsets.  All networks would need to be upgraded to recognize and properly handle mobiles using hexadecimal IMEIs.  The proposed solution will require upgrading all GSM and UMTS releases.  

It would be reasonable to assume the transition would take place no sooner than 2 years after standards were in place.

At the June 2000, 3GPP SA plenary meeting the following agreements were reached:

· Infrastructure changes should be applied to all releases, not just R99.
· Changes should be applied by a cutoff date to be determined by the GSM Association.
· Changes to standards are pending a response from the GSM Association.
5. Considerations

The following items may be worth further consideration before agreeing to the current proposal.

· When is a solution required?
· When will the current supply of IMEIs become exhausted? 

· Opinions range from 3 to 10 years.

· Networks would need to be updated before updated handsets are released into the marketplace.

· GSM networks currently exist in approximately 144 countries. Although a cut over date can be agreed upon by which all GSM/3GPP standards compliant systems must make the recommended upgrade, the reality is that some systems probably won’t make the transition. 

· What are the consequences for subscribers in networks that have not performed the upgrade?

· What are the impacts of the proposed hexadecimal solution (is it acceptable)?

· To what degree will external systems’ interfaces, not covered by GSM/3GPP standards, be adversely impacted (Emergency services PSAPs, billing systems, others?)?

· Consideration needs to be provided for interoperability testing.

· To what degree have alternatives been considered?

· Should a more future proof (perhaps variable length encoding) scheme be pursued?

· The current proposal is still a fixed length scheme.  When will the supply again become exhausted? To what degree has consideration been given to the usage of IMEIs  in the future in other devices (PDAs, blue tooth connected devices, etc.), and the possible impact this would have on the available supply.

· Is the initial assumption, that the length of the IMEI can not be changed, still valid? 

· Would an extended decimal field, allowing more than 6 digits, be preferable as a long term and possibly backward compatible solution?   

· Would restructuring the IMEI (possibly reducing the TAC/FAC fields to increase the SN field), while continuing to use decimal digits, be preferable? 

6. Recommendations

It is recommended that a proposed solution and cut over date should be agreed upon only after a complete proposal is provided which considers:

1. When a solution is required

2. Consideration and evaluation of alternatives

3. Impacts of the recommended solution
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