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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The present document defines the principal purpose and use of International Mobile station Equipment Identities (IMEI)
within the digital cellular telecommunications system and the 3GPP system.

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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document defines the principal purpose and use of International Mobile station Equipment Identities (IMEI)
within the digital cellular telecommunications system and the 3GPP system.

The present document defines:
a) anidentification plan for mobile subscribersin the GSM system;
b) principles of assigning telephone and ISDN numbers to M Ssin the country of registration of the M S;
c) principles of assigning Mobile Station (MS) roaming numbersto visiting M Ss;
d) anidentification plan for location areas, routing areas, and base stationsin the GSM system;
€) anidentification plan for MSCs, SGSNs, GGSNSs, and location registersin the GSM system,;
f) principles of assigning international mobile equipment identities;
g) principles of assigning zones for regional subscription;

h) an identification plan for groups of subscribers to the Voice Group Call Service (VGCS) and to the Voice
Broadcast Service (VBS); and identification plan for voice group calls and voice broadcast calls; an
identification plan for group call areas;

i) principlesfor assigning Packet Data Protocol (PDP) addresses to mobile stations;
j) anidentification plan for point-to-multipoint data transmission groups,

k) anidentification plan for CN domain, RNC and service areain the UTRAN system.

1.1 References

1.1.1 Normative 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 aspecific reference, subsequent revisions do not apply.

* For anon-specific reference, the latest version applies. 1n the case of areference 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 TS 21.905: "3G Vocabulary".

2] 3GPP TS 23.008: "Organization of subscriber data".

[3] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2"

[4] 3GPP TS 23.070: "Routeing of calls to/from Public Data Networks (PDN)".

[5] g?PP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage
[6] 3GPP TS 29.060: "GPRS Tunnelling protocol (GPT) across the Gn and Gp interface'.

[7] 3GPP TS 43.020: "Digital cellular telecommunications system (Phase 2+); Security related

network functions'.
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(8]
[9]

[10]
[11]

[12]

void

3GPPTS51.011:
ME) interface".

" Specification of the Subscriber Identity Module - Mobile Equipment (SIM -

ITU-T Recommendation E.164: "The international public telecommunication numbering plan”.

ITU-T Recommendation E.212: "The international identification plan for mobile terminals and

mobile users'.

ITU-T Recommendation E.213: "Telephone and ISDN numbering plan for land Mobile Stationsin
public land mobile networks (PLMN)".

ITU-T Recommendation X.121: "International numbering plan for public data networks".

RFC 791: "Internet Protocol".

RFC 2373: "IP Version 6 Addressing Architecture”.

3GPP TS 25.401:
3GPP TS 25.413:

"UTRAN Overall Description”.
"UTRAN lu Interface RANAP Signalling”.

RFC 2181: "Clarifications to the DNS Specification”.

RFC 1035: "Domain Names - |mplementation and Specification”.

RFC 1123: "Requirements for Internet Hosts -- Application and Support".

RFC 2462: "IPv6 Stateless Address Autoconfiguration”.

RFC 3041 "Privacy Extensions for Stateless Address Autoconfiguration in |Pv6".

3GPP TS 23.236:
3GPP TS 23.228:

"Intra Domain Connection of RAN Nodes to Multiple CN Nodes'.

"IP Multimedia (IM) Subsystem — Stage 2"

RFC 2486: "The Network Access [dentifier"

RFC 3261 "SIP; Session Initiation Protocol"

3GPP TS 31.102:
void

3GPPTS44.118:
3GPP TS 23.073:
3GPP TS 29.002:
3GPP TS 22.016:
void

void

3GPP TS 45.056:
3GPP TS 42.009:
3GPP TS 25.423:
3GPP TS 25.419:
3GPP TS 25.410:

"Characteristics of the USIM Application.”

"Radio Resource Control (RRC) Protocol, lu Mode".
"Support of Localised Service Area (SoLSA); Stage 2"
"Mobile Application Part (MAP) specification”

"International Mobile Equipment Identities (IMEI)"

"CTS-FP Radio Sub-system"

"Security aspects' [currently not being raised to rel-5 — Pete H. looking into it]
"UTRAN lur interface RNSAP signalling"

"UTRAN lu-BC interface: Service Area Broadcast Protocol (SABP)"

"UTRAN lu Interface: General Aspectsand Principles’

ISO/IEC 7812: "ldentification cards - Numbering system and registration procedure for issuer

identifiers'
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[41] 3GPP TS 31.102 " Characteristics of the USIM Application”
[42] 3GPP TS 33.102 "3G security; Security architecture”

[43] 3GPP TS 43.130: "lur-g interface; Stage 2"

[45] RFC 2806: "URLSs for Telephone Calls"

[46] 3GPP TS 44.068: "Group Call Control (GCC) protocol”.
[47] 3GPP TS 44.069: "Broadcast Call Control (BCC) Protocol ".

1.1.2 Informative references

[44] "COMPLEMENT TO ITU-T RECOMMENDATION E.212 (11/98)", Annex to ITU Operational
Bulletin No. 741 — 1.V1.200; Thisis published on the ITU-T website, whose home page is at
http://www.itu.int/ITU-T/

1.2 Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TS 21.905 apply.

1.3 General comments to references
The identification plan for mobile subscribers defined below is that defined in ITU-T Recommendation E.212.

The ISDN numbering plan for MSs and the allocation of mobile station roaming numbersis that defined in ITU-T
Recommendation E.213. Only one of the principles for allocating ISDN numbersis proposed for PLMNSs. Only the
method for allocating M S roaming numbers contained in the main text of ITU-T Recommendation E.213 is
recommended for usein PLMNSs. If there is any difference between the present document and the ITU-T
Recommendations, the former shall prevail.

For terminology, see also ITU-T Recommendations E.164 and X.121.

1.4 Conventions on bit ordering

The following conventions hold for the coding of the different identities appearing in the present document and in other
GSM Technical Specifications if not indicated otherwise:

- thedifferent parts of an identity are shown in the figuresin order of significance;

- themost significant part of an identity is on the left part of the figure and the least significant on the right.
When an identity appears in other Technical Specifications, the following conventions hold if not indicated otherwise:

- digitsare numbered by order of significance, with digit 1 being the most significant;

- bitsare numbered by order of significance, with the lowest bit number corresponding to the least significant bit.

2 ldentification of mobile subscribers

2.1 General

A unique International Maobile Subscriber Identity (IMSI) shall be allocated to each mobile subscriber in the
GSM/UMTS system.

NOTE: ThisIMSI isthe concept referred to by ITU-T as"International Mobile Station Identity".

ETSI
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In order to support the subscriber identity confidentiality service the VLRs and SGSNs may alocate Temporary Mobile
Subscriber Identities (TMSI) to visiting mobile subscribers. The VLR and SGSNs must be capable of correlating an
allocated TM S| with the IMSI of the MS to which it is allocated.

An MS may be allocated two TMSIs, one for services provided through the MSC, and the other for services provided
through the SGSN (P-TMSI for short).

For addressing on resources used for GPRS, a Temporary Logical Link Identity (TLLI) isused. The TLLI to useis built
by the M S either on the basis of the P-TM S| (local or foreign TLLI), or directly (random TLLI).

In order to speed up the search for subscriber datain the VLR a supplementary Local Mobile Station Identity (LMSI) is
defined.

The LM S| may be allocated by the VLR at location updating and is sent to the HLR together with the IMSI. The HLR
makes no use of it but includes it together with the IMSI in all messages sent to the VLR concerning that MS.

2.2 Composition of IMSI

IMSI is composed as shown in figure 1.

= Not more than 15 digits ~
_ 3digits ~;, _-20r3 -,
N 1] 1
MCC MNC MSIN
= NMSI ~
S~ 1
_ IMSI N
S 1

Figure 1: Structure of IMSI

IMSI is composed of three parts:

1) Mobile Country Code (MCC) consisting of three digits. The MCC identifies uniquely the country of domicile of
the mobile subscriber;

2) Mobile Network Code (MNC) consisting of two or three digits for GSM/UMTS applications. The MNC
identifies the home PLMN of the mobile subscriber. The length of the MNC (two or three digits) depends on the
value of the MCC. A mixture of two and three digit MNC codes within asingle MCC areais not recommended
and is outside the scope of this specification.

3) Mobile Subscriber Identification Number (MSIN) identifying the mobile subscriber within a PLMN.

The National Mobile Subscriber Identity (NMSI) consists of the Mobile Network Code and the Mobile Subscriber
Identification Number.

2.3 Allocation principles
IMSI shall consist of decimal digits (0 through 9) only.
The number of digitsin IMSI shall not exceed 15.

The allocation of Mobile Country Codes (MCCs) is administered by the ITU-T. The current alocation is given in the
COMPLEMENT TO ITU-T RECOMMENDATION E.212 [44].

The allocation of National Mobile Subscriber Identity (NMSI) is the responsibility of each administration.

If more than one PLMN exists in a country, the same Maobile Network Code should not be assigned to more than one
PLMN.

ETSI
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The alocation of IMSIs should be such that not more than the digits MCC + MNC of the IMSI haveto be analysed in a
foreign PLMN for information transfer.

2.4 Structure of TMSI

Sincethe TMSI has only local significance (i.e. within aVLR and the area controlled by a VLR, or within an SGSN and
the area controlled by an SGSN), the structure and coding of it can be chosen by agreement between operator and
manufacturer in order to meet local needs.

The TMSI consists of 4 octets. It can be coded using afull hexadecimal representation.

In order to avoid double allocation of TM SIs after arestart of an allocating node, some part of the TMSI may be related
to the time when it was allocated or contain a bit field which is changed when the allocating node has recovered from
the restart.

In areas where both M SC-based services and SGSN-based services are provided, some discrimination is heeded
between the allocation of TMSIs for M SC-based services and the allocation of TMSIsfor SGSN-based services. The
discrimination shall be done on the 2 most significant bits, with values 00, 01, and 10 being used by the VLR, and 11
being used by the SGSN.

If intra domain connection of RAN nodes to multiple CN nodes as described in 3GPP TS 23.236 [23] is applied in the
MSC/VLR or SGSN, then the NRI shall be part of the TMSI. The NRI has a configurable length of 0 to 10 bits. A
configurable length of 0 bitsindicates that the NRI is not used and this feature is not applied in the MSC/VLR or SGSN.
The NRI shall be coded in bits 14 to 23. The most significant bit of the NRI field is bit 23.

The TMSI shall be allocated only in ciphered form. See also 3GPP TS 43.020 [7] and 3GPP TS 33.102 [42].

The network shall not allocate a TMSI with all 32 bits equal to 1 (thisis because the TMSI must be stored in the SIM,
and the SIM uses 4 octets with all bits equal to 1 to indicate that no valid TMSI is available).

To alow for eventual modifications of the management of the TMSI code space management, M Ss shall not check if an
alocated TM SI belongs to the range allocated to the allocating node. M Ss shall use an allocated TM S| according to the
specifications, whatever its value.

2.5 Structure of LMSI

The LMSI consists of 4 octets and may be allocated by the VLR. The VLR shall not allocate the value zero. The value
zero isreserved to indicate that an LM S| parameter sent from the HLR to the VLR shall not be interpreted.

2.6 Structure of TLLI

A TLLI isbuilt by the MS or by the SGSN either on the basis of the P-TMSI (local or foreign TLLI), or directly
(random or auxiliary TLLI), according to the following rules.

The TLLI consists of 32 bits, numbered from 0 to 31 by order of significance, with bit O being the LSB.
A local TLLI isbuilt by an MS which hasavalid P-TM S| asfollows:
bits 31 down to 30 are set to 1; and
bits 29 down to O are set equal to bits 29 to 0 of the P-TMSI.
A foreign TLLI isbuilt by an MS which hasavalid P-TMSI asfollows:
bit 31 isset to 1 and bit 30 is set to 0; and
bits 29 down to 0 are set equal to bits 29 to 0 of the P-TMSI.
A random TLLI isbuilt by an MS asfollows:
bit 31 isset to 0;
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bits 30 down to 27 are set to 1; and

bits O to 26 are chosen randomly.
Anauxiliary TLLI isbuilt by the SGSN as follows:

bit 31 isset to 0;

bits 30 down to 28 are set to 1;

bit 27 is set to 0; and

bits O to 26 can be assigned independently.
Other types of TLLI may beintroduced in the future.

Part of the TLLI codespace isre-used in GERAN to allow for the inclusion of the GERAN Radio Network Temporary
Identifier in RLC/MAC messages. The G-RNTI isdefined in 3GPP TS 44.118 [29].

The structure of the TLLI is summarised in table 1.

Table 1: TLLI structure

31 30 29 28 27 26to 0 Type of TLLI

1 1 T T T T Local TLLI

1 0 T T T T Foreign TLLI

0 1 1 1 1 R Random TLLI

0 1 1 1 0 A Auxiliary TLLI

0 1 1 0 X X Reserved

0 1 0 X X X Reserved

0 0 0 0 G G Part of the assigned G-RNTI
0 0 0 1 R R Random G-RNTI

T','R’, 'A" and X" indicate bits which can take any value for the type of TLLI. More precisely, 'T" indicates bits derived
fromaP-TMSI, 'R indicates bits chosen randomly, ‘A" indicates bits chosen by the SGSN, 'G' indicates bits derived
from the assigned G-RNTI and 'X" indicates bits in reserved ranges.

2.7 Structure of P-TMSI Signature

The P-TMSI Signature consists of 3 octets and may be allocated by the SGSN.

The network shall not allocate a P-TMSI Signature with all 24 bits equal to 1 (thisis because the P-TMSI Signature
must be stored in the SIM, and the SIM uses 3 octets with all bits equal to 1 to indicate that no valid P-TM S| signature
isavailable.

3 Numbering plan for mobile stations

3.1 General
The structure of the following numbersis defined below:
- the number used by a subscriber of afixed (or mobile) network to call amobile station of a PLMN;

- the network addresses used for packet data communication between a mobile station and a fixed (or mobile)
station;

- mobile station roaming numbers.

One or more numbers of the ISDN numbering plan shall be assigned to a mobile station to be used for all callsto that
station, i.e. the assignment of at least one MSISDN to a mobile station is mandatory.
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NOTE: For card operated stations the ISDN number should be assigned to the holder of the card (personal
number).

3.2 Numbering plan requirements

In principle, it should be possible for any subscriber of the ISDN or PSTN to call any MSinaPLMN. Thisimplies that
ISDN numbers for M Ss should comply with the ISDN numbering plan in the home country of the M S.

The ISDN numbers of M Ss should be composed in such away that standard ISDN/PSTN charging can be used for calls
to MSs.

It should be possible for each administration to devel op its own independent numbering/addressing plan for M Ss.
The numbering/addressing plan should not limit the possibility for MSs to roam among PLMNSs.
It should be possible to change the IMSI without changing the ISDN number allocated to an MS and vice versa.

In principle, it should be possible for any subscriber of the CSPDN/PSPDN to call any MSinaPLMN. Thisimplies
that it may be necessary for an MS to have a X.121 number.

In principle, it should be possible for any fixed or mobile terminal to communicate with a mobile terminal using an IP
v4 address or IP v6 address.

3.3 Structure of MS international PSTN/ISDN number
(MSISDN)

MS international ISDN numbers are allocated from the ITU-T Recommendation E.164 numbering plan; seeaso ITU-T
Recommendation E.213. The structure of the M S international ISDN number will then be as shown in figure 2.

CC NDC SN

VNatlonaI (significant) -

mobile number
Mobile station international

ISDN number

N
\

Figure 2: Number Structure of MSISDN

The number consists of:
- Country Code (CC) of the country in which the MSis registered, followed by:
- National (significant) mobile number, which consists of:
- National Destination Code (NDC) and
- Subscriber Number (SN).

For GSM/UMTS applications, a National Destination Code is allocated to each PLMN. In some countries more than
one NDC may be required for each PLMN.

The composition of the MS international ISDN number should be such that it can be used as aglobal title addressin the
Signalling Connection Control Part (SCCP) for routeing messages to the home location register of the MS. The country
code (CC) and the national destination code (NDC) will provide such routeing information. If further routeing
information is required, it should be contained in the first few digits of the subscriber number (SN).
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A sub-address may be appended to an ISDN number for use in call setup and in supplementary service operations where
an ISDN number isrequired (see ITU-T Recommendations E.164, clause 11.2 and X.213 annex A). The sub-addressis
transferred to the terminal equipment denoted by the ISDN number.

The maximum length of a sub-address is 20 octets, including one octet to identify the coding scheme for the
sub-address (see ITU-T Recommendation X.213, annex A). All coding schemes described in ITU-T Recommendation
X.213, annex A are supported in GSM and UMTS.

3.4 Mobile Station Roaming Number (MSRN) for PSTN/ISDN
routeing

The Mobile Station Roaming Number (MSRN) is used to route calls directed to an MS. On request from the Gateway
MSC viathe HLR it istemporarily allocated to an MS by the VLR with which the MSis registered; it addresses the
Visited MSC collocated with the assigning VLR. More than one MSRN may be assigned simultaneously to an M S.

The MSRN is passed by the HLR to the Gateway M SC to route callsto the MS.

The Mobile Station Roaming Number for PSTN/ISDN routing shall have the same structure as international 1SDN
numbers in the areain which the roaming number is allocated, i.e.:

- the country code of the country in which the visitor location register is located,;
- thenationa destination code of the visited PLMN or numbering area;
- asubscriber number with the appropriate structure for that numbering area.

The MSRN shall not be used for subscriber dialling. It should be noted that the MSRN can be identical to the MSISDN
(clause 3.3) in certain circumstances. In order to discriminate between subscriber generated access to these numbers and
re-routeing performed by the network, re-routeing or redirection indicators or other signalling means should be used, if
available.

3.5 Structure of Mobile Station International Data Number

The structure of M S international data numbers should comply with the data numbering plan of ITU-T
Recommendation X.121 as applied in the home country of the mobile subscriber. Implications for numbering
interworking functions which may need to be provided by the PLMN (if the use of X.121 numbersisrequired) are
indicated in 3GPP TS 23.070 [4].

3.6 Handover Number
The handover number is used for establishment of a circuit between MSCs to be used for a call being handed over. The

structure of the handover number is the same as the structure of the MSRN. The handover number may be reused in the
same way as the MSRN.

3.7 Structure of an IP v4 address

One or more | P address domains may be allocated to each PLMN. The IP v4 address structure is defined in
RFC 791 [14].

An IP v4 address may be allocated to an M S either permanently or temporarily during a connection with the network.

3.8 Structure of an IP v6 address

One or more | P address domains could be allocated to each PLMN. The | P v6 address structure is defined in
RFC 2373 [15].

An |P v6 address may be alocated to an M S either permanently or temporarily during a connection with the network
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If the dynamic IPv6 stateless address autoconfiguration procedure is used, then each PDP context, or group of PDP
contexts sharing the same IP address, is assigned a unique prefix as defined in 3GPP TS 23.060 [3].

Asdescribed in RFC 2462 [21] and RFC 3041 [22], the M S can change its interface identifier without the GPRS
network being aware of the change.

4 Identification of location areas and base stations

4.1 Composition of the Location Area Identification (LAI)

The Location Arealdentification shall be composed as shown in figure 3:

o Mcc | | Mnc || LAC |
< Location Area Identification——

Figure 3: Structure of Location Area Identification

The LAI is composed of the following elements:

- Mobile Country Code (MCC) identifies the country in which the GSM PLMN islocated. The vaue of the MCC
is the same as the three digit MCC contained in international mobile subscriber identity (IMSI);

- Mobile Network Code (MNC) is a code identifying the GSM PLMN in that country. The MNC takes the same
value as the two or three digit MNC contained in IMS!;

- Location Area Code (LAC) is afixed length code (of 2 octets) identifying alocation areawithin a PLMN. This
part of the location area identification can be coded using a full hexadecimal representation except for the
following reserved hexadecimal values:

0000, and
FFFE.

These reserved values are used in some special cases when no valid LAl existsinthe MS (see 3GPP TS 24.008
[5], 3GPP TS 31.102 [41] and 3GPP TS 51.011 [9]).

A specific GSM PLMN code (MCC + MNC) may be broadcast for mobile stations which are not compatible with
SoL.SA and which do not understand the exclusive access indicator (see 3GPP TS 23.073 [30]). The reserved value of
the escape PLMN codeis MCC =901 and MNC = 08.

4.2 Composition of the Routing Area Identification (RAI)

The Routing Area I dentification shall be composed as shown in figure 4.

LAl RAC
< Routeing Area ldentification —=

Figure 4: Structure of Routing Area Identification

The RAI is composed of the following elements:

- A vadlid Location Area ldentity (LAI) asdefined in clause 4.1. Invalid LAl values are used in some special cases
when no valid RAI existsin the mobile station (see 3GPP TS 24.008 [5], 3GPP TS 31.102 [41] and
3GPP TS 51.011[9]).