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Foreword
This Technical Specification has been produced by the 3" 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 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

This specification gives the stage 2 description of the subscriber data management handling between:
- the Home Location Register (HLR) and the Visitor Location Register (VLR);
- the Home Location Register (HLR/HSS) and the Serving GPRS Support Node (SGSN).
A number of procedures require updating of subscriber information:
- location updating;
- restoration;
- modification of data by the operator;
- modification of data by the subscriber viathe Mobile Station (MS).
Updating of subscriber information from HLR/HSS to SGSN is required in the following situations:
- GPRSlocation updating;
- EPSlocation updat ing;
- modification of data by the operator.

Only the rules for the updating of subscriber data from the HLR to the VLR and from the HLR/HSS to the SGSN are
described in this specification; these rules only apply when the MAP protocoal is used for subscriber data updating (see
3GPP TS 29.002[23]). Public Land Mobile Network (PLMN) specific and Unstructured Supplementary Service Data
(USSD) subscriber data are out of scope of this specification. The GPRS context update from the SGSN to the GGSN
and the EPC bearer context update from the SGSN to the P-GW via S-GW are out of scope of this specification.

NOTE: Theterm'HLR' should be read 'HLR/HSS' throughout the document.

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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: "Vocahulary for 3GPP Specifications'.

2] 3GPP TS 22.002: "Circuit Bearer Services (BS) supported by a Public Land Mobile Network
(PLMN)".

[3] 3GPP TS 22.004: "General on supplementary services'.

[4] 3GPP TS 23.007: "Restoration procedures”.

[5] 3GPP TS 23.008: " Organization of subscriber data’".

[6] 3GPP TS 23.011: "Technical realization of Supplementary Services'.

[7] 3GPP TS 23.015: "Technical realization of Operator Determined Barring (ODB)".

[8] 3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".
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[9] 3GPP TS 23.067: "Enhanced Multi-Level Precedence and Preemption service (EMLPP); Stage 2.

[10] 3GPP TS 23.078: " Customized Applications for Mobile network Enhanced Logic (CAMEL)
phase 3 - Stage 2".

[171] 3GPP TS 23.081: "Line identification supplementary services; Stage 2".

[12] 3GPP TS 23.082: "Call Forwarding (CF) Supplementary Services; Stage 2".

[13] 3GPP TS 23.083: "Call Waiting (CW) and Call Hold (HOL D) Supplementary Services, Stage 2".

[14] 3GPP TS 23.084: "Multi Party (MPTY) Supplementary Service; Stage 2".

[15] 3GPP TS 23.085: "Closed User Group (CUG) Supplementary Service; Stage 2.

[16] 3GPP TS 23.086: "Advice of Charge (AoC) Supplementary Service; Stage 2.

[17] 3GPP TS 23.088: "Call Barring (CB) Supplementary Service; Stage 2".

[18] 3GPP TS 23.090: "Unstructured Supplementary Service Data (USSD); Stage 2.

[19] 3GPP TS 23.091: "Explicit Call Transfer (ECT) Supplementary Service; Stage 2.

[20] 3GPP TS 23.093: "Technical realization of Completion of Callsto Busy Subscriber (CCBS);
Stage 2".

[21] 3GPP TS 23.096: "Name Identification Supplementary Service; Stage 2.

[22] 3GPP TS 23.116: " Super-Charger technical realization; Stage 2."

[23] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[24] 3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gn and Gp Interface”.

[25] 3GPP TS 22.001: "Principles of circuit telecommunications services supported by a Public Land
Mobile Network (PLMN)".

[26] 3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Maobile Network (PLMN)".

[27] 3GPP TS 42.032: " Immediate Service Termination (1ST); Service Description - Stage 1".

[28] 3GPP TS 43.035: " Immediate Service Termination (1ST); Stage 2".

[29] 3GPP TS 43.068: " Voice Group Call Service (VGCS); Stage 2.

[30] 3GPP TS 43.069: " Voice Broadcast Service (VBS); Stage 2".

[31] 3GPP TS 23.071: "Location Services (LCS); Functional Description; Stage 2".

[32] 3GPP TS 23.135:; "Multicall supplementary service; Stage 2".

[33] 3GPP TS 23.072: "Call Deflection Supplementary Service; Stage 2.

[34] 3GPP TS 23.012: "L ocation Management Procedures’.

3 Definitions and abbreviations
3.1 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TS 21.905 apply.
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3.2 Definitions

Subscriber datato be stored inthe HLR, VLR and SGSN are defined in 3GPP TS 23.008, 3GPP TS 23.271,
3GPP TS 23.135and in 3GPP TS 23.06x, 3GPP TS 23.08x and 3GPP TS 23.09x-series of technical specifications.

Voice Broadcast Service (VBS), Voice Group Call Service (VGCS) and enhanced Multi Level Precedence and Pre-
emption Service (eMLPP) Datarelated to group call area, cell or dispatcher attributesis only stored in the Group Call
Register (GCR) which islinked to each MSC/VLR.

The GCR and its stored data is out of scope of this specification.

Subscriber related VBS, VGCS and eMLPP Data only concerns entitlement data for these-services and is seen as shared
non-GPRS subscriber data.

GPRS and non-GPRS subscriber data:

The HLR has to download data to the VLR and to the SGSN. In this specification those data sent to the VLR are called
non-GPRS subscriber data and those data sent to the SGSN are called GPRS subscriber data.

Whenever the refining identifier non-GPRS or GPRS is missing a common rule is addressed which hold for both kinds
of subscriber data.

Subscriber data specific to non-GPRS shall only be sent from the HLR to the VLR. Subscriber data specific to GPRS
shall only be sent from the HLR to the SGSN.

Subscriber data common to both non-GPRS and GPRS (regional subscription information) are downloaded from the
HLR to both entities.

Shared non-GPRS subscriber data: Common subset of subscriber data defined to be stored in both the HLR and
VLR. Subscriber data only stored in the HLR is not part of shared subscriber data. Shared subscriber data includes:

BS: Bearer Service (see 3GPP TS 22.002);

TS. Teleservice (see 3GPP TS 22.003);

BSG: Basic Service Group (see 3GPP TS 22.001, 3GPP TS 22.004 and 3GPP TS 23.011);
EBSG:Elementary Basic Service Group (see 3GPP TS 23.011);

CBSG: Collective Basic Service Group (see 3GPP TS 23.011);

LSA Information:  Localized Service Arealnformation (see 3GPP TS 23.073);

SC Information: Super-Charger Information (see 3GPP TS 23.116);

IST Information: Immediate Service Termination Information (see 3GPP TS 43.035).

Shared GPRS subscriber data: Common subset of subscriber data defined to be stored in both the HLR and SGSN.
Subscriber data only stored in the HLR is not part of shared subscriber data. Shared GPRS subscriber data includes:

TS: Teleservice (see 3GPP TS 22.003);

PDP Context (see 3GPP TS 23.060);

LSA Information:  Localized Service Arealnformation (see 3GPP TS 23.073);
SC Information: Super-Charger Information (see 3GPP TS 23.116);

Charging Information  (see 3GPP TS 23.060).

Mandatory data: Data required to form a self-consistent set of subscriber data. The context governs whether a specific
parameter is mandatory, e.g. the data set for a specific service may be optional, however if datafor this serviceis
present, then parameters within this data set may be mandatory.

Mandatory datais defined by the service description (see e.g. 3GPP TS 23.06x, 3GPP TS 23.08x and 3GPP TS 23.09x-
series of technical specifications, 3GPP TS 23.015, 3GPP TS 23.071 and 3GPP TS 23.135) and by PLMN defined
requirements.
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NOTE: The above definition is seen from a semantic point of view. Semantically, mandatory parameters may be
defined as syntactically optional or mandatory by the protocol.

Optional data: Datawhich is defined as subscriber data, but which is not required to form a self-consistent set of
subscriber data; the context governs whether a specific parameter is optional.

Optional datais data which is defined by the service description (see e.g. 3GPP TS 23.06x, 3GPP TS 23.08x and
3GPP TS 23.09x-series of technical specifications, 3GPP TS 23.015, 3GPP TS 23.271 and 3GPP TS 23.135) or by
PLMN defined requirements but is not defined as mandatory data.

NOTE: The above definition is seen from a semantic point of view. Semantically optional parameters are always
defined as syntactically optional by the protocol.

Missing data: Datawhich is mandatory in a given context but is not received nor isvalid data available locally.
Unexpected data: Data which is received and cannot be further processed. This may be either:

- optional data not required in a given context; or

- optiona or mandatory data, required in this context but received with an unexpected value.
Overlapping data: Two different cases of overlapping within subscriber data are possible:

- two or more parameters are to be stored at the same address in the data structure (see clause 4.4);

- two or more BSGs within a BSG list include or are identical with one and the same EBSG.
The following groups of non-GPRS subscriber information are defined:

- Subscriber information (Group A):

International Mobile Subscriber Identity (IMSI);
- basic Mobile Station International ISDN Number (MSISDN);
- category;
- subscriber status,
- LMU identifier (GSM only).
- Basic serviceinformation (Group B):
- Bearer Servicelist;
- Teleservicelist.
NOTE: VBSand VGCS entitlement data are subsumed under Teleservices.
- Supplementary Service (SS) information (Group C):
- forwarding information including deflection information;
- call barring information;
- Closed User Group (CUG) information;
- eMLPP data;
- MCdata;
- SSData
- Operator Determined Barring (ODB) information (Group D):
- ODB Datafor non-GPRS services,

- Roaming restriction information (Group E):
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roaming restriction due to unsupported feature.

- Regional subscription information (Group F):

regional subscription data.

- VBS/VGCS subscription information (Group G):

VBS subscription data;

V GCS subscription data.

- CAMEL subscription information (Group H):

Originating CAMEL Subscription Information (O-CSl);

Dialled Service CAMEL Subscription Information (D-CSI);

VMSC Terminating CAMEL Subscription Information (VT-CSl);

Supplementary Service Invocation Notification CAMEL Subscription Information (SS-CSl);
Trandation Information Flag CAMEL Subscription Information (TIF-CSl);

Mobile Originating Short Message Service CAMEL Subscription Information (MO-SMS-CSl);
Mobile Terminating Short Message Service CAMEL Subscription Information (MT-SMS-CSl);

Mobility Management Event Notification CAMEL Subscription Information (M-CSl).

- LSA Information (Group 1):

LSA data.

- Super-Charger (SC) Information (Group K):

Age Indicator.

- Location Services (LCS) information (Group X):

GMLC List;

LCS Privacy Exception List;
MO-LR List;

LCS Service Types.

- IST Information (Group J):

IST data.

- Bearer Service Priority Information (Group L):

Bearer Service Priority Data.

- Adminigtrative Restriction Information (Group M):

Access Redtriction Data.

The following groups of GPRS subscriber information are defined:

- Subscriber information (Group P1):

International Mobile Subscriber |dentity (IMSI);
basic Mobile Station International ISDN Number (MSISDN);

subscriber status.
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- Basic serviceinformation (Group P2):
- Teleservicelist.
- Operator Determined Barring (ODB) information (Group P3):
- ODB Datafor GPRS services.
- Roaming restriction information (Group P4):
- roaming restriction in SGSN due to unsupported feature.
- Regional subscription information (Group P5):
- regional subscription data.
- GPRS subscription information (Group P6):
- GPRS subscription data.
- EPS subscription information (Group P6a):
- EPS subscription data.
- SGSN CAMEL subscription information (Group P7):
- GPRS CAMEL subscription information;
- Mobile Originating Short Message Service CAMEL Subscription Information (MO-SMS-CSl);
- Mobile Terminating Short Message Service CAMEL Subscription Information (MT-SMS-CSI);
- Mobility Management Event for GPRS Notification CAMEL Subscription Information (MG-CSl).
- LSA Information (Group P8):
- LSA data
- Super-Charger (SC) Information (Group P9):
- AgeIndicator.
- Charging Information (Group P10):
- Subscribed Charging Characteristics.
- Location Services (LCS) information (Group P11):

- GMLCList;

LCS Privacy Exception Ligt;
- MO-LRLis
- LCS Service Types.
- Administrative Restriction Information (Group P12):

- Access Restriction Data

4 General on handling of subscriber information

In general, the VLR and SGSN stores only a subset of the subscriber data available in the HLR. Similarly, the GGSN
stores only a subset of the subscriber data available in the SGSN. Updating of subscriber information shall be donein a
way to make available and to keep consistency of data shared between the HLR and the VLR, and between the HLR
and the SGSN as appropriate.
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Two different cases for the updating of subscriber data can be identified:

1. framed operation: during location update or restoration a complete set of the shared subscriber data needs to be
inserted in the VLR or the SGSN;

2. stand-alone operation: whenever subscriber data are added, deleted or changed in the HLR, this may need partial
insertion, deletion or change of shared subscriber datain the VLR or the SGSN.

Clauses 4.1 to 4.4 explain the actions of the HLR and the VLR or the SGSN within a framed or stand-alone dialogue on
subscriber data handling.

4.1 Updating of the VLR or the SGSN in framed operation

For some services the VLR or the SGSN shall indicate in the subscriber data request to the HL R whether it supports the
service, or (in case of a service with multiple phases) which phasesit supports. Whether or not thisindication is
required for the service is defined in service specification.

If requested by the framing operation, the HLR shall send all relevant stored shared subscriber datato the VLR or the
SGSN. This may be done with one or more messages within a single dialogue.

For services for which the VLR or the SGSN is required to indicate support of the service, the HLR shall send
subscriber datato the VLR or the SGSN only if corresponding indication was received from the VLR or the SGSN in
the subscriber data request. If both the originating entity and the HLR support the Super-Charger functionality the HLR
may provide no subscriber data as part of the location update procedure, see 3GPP TS 23.116. For control of
stand-alone operation the HLR shall store the information for which of these services the subscriber data was sent.

For services for which the VLR or the SGSN isrequired to indicate supported phases of the service, the HLR shall send
subscriber data to the VLR for at most one of the supported phases of service indicated in the subscriber data request. In
this case the HLR may send also no data at all if none of the supported phasesis suitable. For the case of stand-alone
operation the HLR shall store the information for which phase of service the data was sent.

The HLR may send all stored shared subscriber data to the VLR or the SGSN with one or more messages within a
single dialogue.

The VLR or the SGSN shall check the received messages, and:
a) if mandatory datais missing in a message:
- the VLR or the SGSN may immediately reject the message towards the HLR; or

- the VLR or the SGSN may acknowledge the message towards the HLR and wait for further data from the
HLR.

NOTE:  Which of the two options apply is either defined by the protocol specification or is an implementation
option.

b) if unexpected data are received in a message:
- the VLR or the SGSN may reject the message towards the HLR; or

- incase of unexpected data not required in a given context, the VLR or the SGSN may acknowledge the
message towards the HL R and ignore this unexpected data. All other data shall be stored by the VLR or the
SGSN.

NOTE: Which of the two possibilities apply is an implementation option.
¢) if datafor unsupported services or featuresis received:

- the VLR or the SGSN shall respond towards the HL R to the message indicating these features and shall
ignore all received data related to them. All other subscriber data shall be stored;

d) if casesa), b) and c) do not apply for a message, the VLR or SGSN shall store all subscriber data received.

If during the entire dialogue none of the messages was rejected by the VLR or the SGSN and at termination of the
dialogue no mandatory subscriber data are missing, the VLR or the SGSN shall erase all previously stored data and
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shall store the data received from the HLR and mark the subscriber data as " confirmed by HLR". Otherwise the
subscriber data shall remain marked as "not confirmed by HLR" (see TS 3GPP TS 23.007).

The HLR shall check al responses from the VLR or the SGSN, and:

a) if amessageisrejected, no further updating of the VLR or the SGSN shall occur. The further action on the
framing operation is out of scope of this specification;

b) if one or more unsupported features are indicated by the VLR or the SGSN, the HLR may:

- store subscriber data including replacement feature(s) locally;

- store and send subscriber data including replacement feature(s);

- ignorethisindication.
NOTE:  Which of the three options apply for which feature is out of scope of this specification
c) if amessageis acknowledged by the VLR or the SGSN, this shall be recognized by the HLR.

The further action on the framing operation after all shared subscriber and replacement data have been sent (e.g. closing
of the dialogue) is out of scope of this specification.

4.2 Updating of VLR and the SGSN in stand alone operation

If shared subscriber data are added, deleted or changed in the HLR, the HLR shall insert or delete this subscriber datain
the VLR or the SGSN to keep consistency of data stored.

For services for which the VLR or the SGSN isrequired to indicate support of the service in the request, the HLR shall
insert or delete this subscriber datain the VLR or the SGSN only if an appropriate indication is stored in the HLR
(seeclause 4.1).

For services for which the VLR or the SGSN is required to indicate supported phases of the service in the request, the
HLR shall insert or delete subscriber datain the VLR or the SGSN only if it was added, deleted or changed for the
phase of the service for which the data was sent to the VLR or the SGSN in the framed operation.

4.2.1 Insertion of data in the VLR or the SGSN
For the insertion of data, the HLR may send one or more messages in a single dialogue.
The VLR or the SGSN shall check the received data, and:
a) if mandatory datais missing in a message:
- theVLR or the SGSN may reject the message towards the HLR; or
- the VLR or the SGSN may acknowledge the message towards the HLR and wait for further datafrom HLR.

NOTE:  Which of the two possibilities apply is either defined by the protocol specification or an implementation
option.

b) if unexpected data are received:
- the VLR or the SGSN may reject the message towards the HLR; or

- incase of unexpected data not required in a given context, the VLR or the SGSN may acknowledge the
message towards the HL R and ignore this unexpected data. All other data shall be stored by the VLR or the
SGSN.

NOTE: Which of the two possibilities apply is an implementation option.
c) if datafor unsupported services or featuresis received:

- the VLR or the SGSN shall respond towards the HLR to the message indicating these features and shall
ignore all data assigned to them. All other subscriber data shall be stored.
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d) if casesa), b) and c) do not apply for a message, the VLR or the SGSN shall store all subscriber data received.

If during the entire dialogue none of the messages was rejected by the VLR or the SGSN and at termination of the
dialogue no subscriber data are missing, the VLR or the SGSN shall mark the subscriber data as " confirmed by HLR".
Otherwise the subscriber data shall be marked as "not confirmed by HLR" (see 3GPP TS 23.007).

The HLR shall check all responses from the VLR or the SGSN, and:

a) if amessageisrejected no further updating of the VLR or the SGSN is allowed and the HLR shall terminate the
dialogue;

b) if one or more unsupported features are indicated by the VLR or the SGSN, the HLR may:

- store subscriber dataincluding replacement feature(s) locally;

- store and send subscriber data including replacement feature(s);

- ignore thisindication.
NOTE: Which of the three possibilities apply for which feature is out of scope of this specification
c) if amessageis acknowledged by the VLR or the SGSN, this shall be recognized by the HLR.

After all required shared subscriber and replacement data have been sent, the HLR shall terminate the dialogue with the
VLR or the SGSN.

4272 Deletion of data in the VLR or the SGSN

Deletion needs a separate dialogue.
HLR and VLR or SGSN actions are the same as above except for the following case:

- if, inresponse to deletion, one or more unsupported features are indicated by the VLR or the SGSN, the HLR
may':

- delete subscriber data including replacement feature(s) locally;
- delete subscriber dataincluding replacement feature(s) locally and in the VLR or the SGSN (NOTE);
- take no further action.
NOTE 1: Which of the three options apply for which feature is out of scope of this specification.
NOTE 2: Thisdeletioninthe VLR or the SGSN needs a separate dialogue.
The VLR or SGSN shall terminate the dialogue VLR or SGSN the response to the HLR.

4.2.3 Change of data in the VLR or in the SGSN
If existing datain the VLR or the SGSN is to be modified, the HLR may insert the replacing data, which overwrites the

existing data according to the rules described in clause 4.4. Alternatively, the HLR may delete the existing data as
described in clause 4.2.2 and then insert the replacing data as described in clause 4.2.1.

4.3 Order of information and distribution over message
boundaries

4.3.1 Order of information sent by the HLR

The order of information is defined by the order in which the transfer syntax is generated by the HLR. Thisincludes a
sequence of messages as well as the syntax within a message (first to last message, component, operation, parameter,
efc...).
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With the above definitions, the following rules shall apply for non-GPRS subscriber data for the order of information
within an HLR-VLR dialogue:
- Group A information (subscriber status) shall be sent first;

- Group B information shall be sent after Group A information and beforeany Group C, E, F, G, H, J, L, M or X
information;

- Group D information shall be sent after Group A information and in any order with respect to Group B, C, E, F,
G, H, J K, L, M and X information;

- agpecificorder of Group C, E, F, G, H, J, K, L, M or X information is not required.
Thereis no requirement for the sending of subscriber information groups in the same message.

With the above definitions, the following rules shall apply for GPRS subscriber datafor the order of information within
adiaogue:

- Group P1 information (subscriber status) shall be sent first;
- Group P2 information shall be sent after P1 information and before P4 and P5 information;

- Group P3 information shall be sent after Group P1 information and in any order with respect to Group P2, P4,
P5, P6, P6a, P7, P8, P11 and P12 information;

- asgpecific order of Group P4, P5, P6, P6a, P9, P10, P11 and P12 information is not required.

4.3.2 Order of information received by the VLR or the SGSN

Normally, the order of information sent and received shall be identical. However, if subscriber data are sent distributed
over several messages within a dialogue in exceptional cases the order of these messages may change during
transmission.

If the order of information received violates the rules given above, the VLR or the SGSN has the following options:

- theVLR or the SGSN rejects all messages which cannot be processed due to violation of these rules. In this case,
checking of missing mandatory parametersis done for each message;

- theVLR or the SGSN processes and accepts all received messages although rules are violated. In this case,
checking of missing mandatory parametersis done after the last message i.e. after termination of the dialogue.

Both options may be used in a single implementation. Missing parameters may be detected during the dialogue. For
other parameters, the checking is done after termination of the dial ogue between the HLR and the VLR or the SGSN.

The VLR or the SGSN is not required to handle received datain a specific order. As a consegquence, any overlapping of
data within a dialogue should be avoided to keep consistency of data between HLR and VLR or the SGSN. If the VLR
or SGSN indicates that it does not support a feature or service, the HLR may send data for a feature or service to replace
the unsupported one. If the data of that service or feature had aready been sent, this shall not be regarded as
overlapping data.

4.4 Abstract data structure of shared subscriber data

Figure 1 shows the general organization of the shared non-GPRS subscriber data stored in the HLR and VLR. Figure 2
shows the overall organization of subscriber data stored in HLR and SGSN. The figures 3 to 25 show the organization
of the shared subscriber data stored in the HLR and VLR or in the HLR and SGSN. This structureis only valid for data
stored in the registers and is not identical with the structure in the protocol, defining how data are transferred.

NOTE: Thisdescriptionisonly amodel for thelogical structure and does not define the specific implementation
of the data storage.

With this structure, the following general rules for the handling of subscriber data are defined:

- theroot of this datatree is always the IMSI which identifies the subscriber;
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- to address a specific parameter within this hierarchical tree, it is necessary to start from the IMSI and to go
through the branches until the parameter is reached. Thelist of parameters met on the way defines the address of
the parameter within the data structure;

- todelete or insert a specific parameter, the complete address information is required;

- if aparameter isinserted, all parametersin the address and the parameter itself shall be marked as present. A
parameter value is stored irrespective of whether avalue was aready stored;

- if aparameter is deleted, al parameters connected to it in the sub-branches are also deleted i.e. they are marked
as not present;

- if aparameter is overwritten with anew value, parameters connected to it in the sub-branches shall be set
according to the rules of the individual service specification.

In addition to the general rules given above, special rules apply to certain specific subscriber data. Thisis out of scope
of this specification (see referencesin the notesin figures 1 to 25).

4.5 Handling of supplementary service data with respect to
basic service data

Some supplementary service datais qualified by Elementary Basic Service Group (EBSG) data. This part of the service
datais below the parameter "BSG" in the abstract data hierarchy, and is referred to as the "EBSG-related SS data’. This
clause provides specia rules for handling of EBSG-related SS data.

The internal representation of EBSGs and EBSG-related SS datain the HLR and VLR is outside the scope of this
specification. For simplicity this description uses a model where all EBSG-related SS data is stored against individual
EBSGs. Implementations may use aternative internal data structures.

451  General
EBSG-related SS data shall be stored inthe HLR and VLR for all EBSGs that meet all the following criteria:
- atleast one basic service in the EBSG is supported; and
- the supplementary serviceis applicable to at least one (possibly different) basic service in the EBSG; and
- the subscriber has a subscription to at least one (possibly different) basic service in the EBSG.
EBSG-related SS data shall not be stored for any other EBSGs.

For each service for which the HLR sends EBSG-related SS data to the VLR, the HLR shall send the data for all EBSGs
that meet all the following criteria:

- atleast one basic service in the EBSG is supported at the HLR; and
- the supplementary service is applicable to at least one (possibly different) basic service in the EBSG; and
- the subscriber has a subscription to at least one (possibly different) basic service in the EBSG.

At any time, if the HLR hasto send identical EBSG-Related SS data for several EBSGs, then it may be able to represent
aset of EBSGs by a collective basic service group (CBSG), or by omitting the EBSG information altogether. Thisis
specified in detail in 3GPP TS 29.002.

4.5.2 Changes to basic service subscription

Changes to the basic service subscription can impact EBSG-related SS data.

If anew basic service is provisioned, and thisisthe first basic service to be provisioned for this subscriber in a
particular EBSG, then the HLR shall update supplementary service datain the VLR if necessary. The HLR shall insert
inthe VLR EBSG-related SS data for the new EBSG for all supplementary services that:

- have EBSG-related SS data; and
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- areapplicableto at least one basic service in the new EBSG; and
- areinastate where the VLR should receive data (normally this means the service must be provisioned).

If anew basic service is provisioned, and thisis not the first basic service provisioned for this subscriber in a particular
EBSG, then the HLR is not required to send any new supplementary service data as aresult.

If abasic serviceiswithdrawn, and this was the last remaining basic service provisioned for this subscriber in a
particular EBSG, then when they are informed about the withdrawal of the basic service the HLR and VLR shall locally
delete any supplementary service datarelating to that EBSG.

If abasic serviceiswithdrawn, and this was not the last remaining basic service provisioned for this subscriber in a
particular EBSG, then the HLR and VLR shall not make any changes to supplementary service data as a result.

45.3  Special rules for BS61 and BS81 "alternate" and "followed-by"
services

Thereisno EBSG-related SS data for the groups BS61 and BS81 ("aternate” and "followed-by"). Instead,
supplementary services related to these basic services are handled according to the bearer service group BS2x or BS3x
corresponding to the data part of the "alternate” and "followed by" bearer service (see 3GPP TS 22.004). This means
that special rules are required for subscribers with subscriptions to BS61 or BS31.

For the handling of EBSG-related SS data, a subscription to BS61 or BS81 shall be treated in the same way as a
subscription to a basic service in each of the groups "all data circuit asynchronous® and "all data circuit synchronous’
(BS2x and BS3x). If a user subscribesto BS61 or BS81 then the HLR shall send any relevant EBSG-related SS data to
the VLR for the groups BS2x and BS3x even if the subscriber does not subscribe to any basic servicesin the groups
BS2x and BS3x.

Examples:

- if auser who does not subscribe to any basic servicesin BS2x or BS3x is given a subscription to BS81 then the
HLR updates the VLR with any relevant EBSG-related SS data for the groups BS2x and BS3x. If the
subscription to BS81 is then withdrawn, the VLR locally deletes all EBSG-related SS data for BS2x and BS3x.

- if auser who has a subscription to BS21, but not to any basic servicesin BS3x is given a subscription to BS81
then the HLR updates the VLR with any relevant EBSG-related SS data for the group BS3x. If the subscription
to BS81 is then withdrawn, the VLR locally deletes all EBSG-related SS data for BS3x (though not for BS2x).

EBSG-related SS data shall not be qualified by the groups BS61 or BS81.

45.4 Consistency of Supplementary Service data

In some cases, the protocol used between the HLR and VLR encodes some data that is not EBSG-related SS data with
an EBSG qudlifier. In this case, the HLR shall ensure that when this datais sent it is always the same for all EBSGs. If
this datais modified, the HLR must send the supplementary service datato the VLR for all EBSGs which meet all the
following criteria:

- atleast one basic service in the EBSG is supported; and
- the supplementary serviceis applicable to at least one (possibly different) basic service in the EBSG; and

- the subscriber has a subscription to at least one (possibly different) basic servicein the EBSG.
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| VSI
—Basi ¢ MBI SDN
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I Adm ni strative Restriction Infornation

Figure 1: Abstract data structure of non-GPRS Subscriber Data (Data sent to the VLR)
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— SGSN CAMEL subscription information

— LSA Dat a

— Super - Charger | nfornmation

— Char gi ng | nformation

L{LCS I nformation

I Adm ni strative Restriction Infornation

Figure 2: Abstract data structure of GPRS Subscriber Data (Data sent to the SGSN)

Tel eservi ces

BS(

NOTE: For detailed information see 3GPP TS 22.001, 3GPP TS 22.002, 3GPP TS 22.003 and 3GPP TS 29.002.

Figure 3: Basic Service List
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NOTE: For detailed information see 3GPP TS 23.072, 3GPP TS 23.082 and 3GPP TS 29.002.

Figure 4. Forwarding Info
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For detailed information see 3GPP TS 23.088 and 3GPP TS 29.002.

Figure 5: Call Barring Info
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For detailed information see 3GPP TS 23.085 and 3GPP TS 29.002.

Figure 6: CUG Info
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Subscri ber (CCBS) -

Subscri ber (CCBS) -

Uni ver sal
Call Session Rel ated
Cal |l Session Unrel ated

PLMN Oper at or

Service Type

—MO- LR Cl ass Basic Self Location

Locati on

—MD- LR Cl ass Transfer To Third Party

For detailed information see 3GPP TS 23.067, 3GPP TS 23.081, 3GPP TS 23.083, 3GPP TS 23.084,

3GPP TS 23.086, 3GPP TS 23.091, 3GPP TS 23.093, 3GPP TS 23.096, 3GPP TS 23.135, 3GPP

TS 29.002 and 3GPP TS 23.071.

The codes below are used for the single purpose of enabling the visited network to notify the home network whether or
not the particular Supplementary Service is supported. These codes are also included in the LCS Information parameter
and the visited network shall use the codes in the LCS Information parameter, and only this parameter, to obtain the

information needed for the LCS Supplementary Service.
- LCS Privacy Exception Class Universal
- LCSPrivacy Exception Class Call Session Related
- LCS Privacy Exception Class Call Session Unrelated
- LCS Privacy Exception Class PLMN Operator
- LCSPrivacy Exception Class Service Type
- MO-LR ClassBasic Self Location

- MO-LR Class Autonomous Self Location
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- MO-LR Class Transfer To Third Party

Figure 7: SS Data
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LPLMN\- Speci fic Barring Type
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NOTE: For detailed information see 3GPP TS 23.015 and 3GPP TS 29.002.

Figure 8: ODB Data for non-GPRS services
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NOTE: For detailed information see 3G TS 23.015 and 3G TS 29.002.

Figure 9: ODB Data for GPRS services

L_Roami ng Restriction Due To Unsupported Feature

NOTE: For detailed information see 3GPP TS 29.002.

Figure 10: Roaming Restriction Data in the VLR

L_Roami ng Restricted in the SGSN Due To Unsupported Feature

NOTE: For detailed information see 3GPP TS 29.002.

Figure 11. Roaming Restriction Data in the SGSN
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ZoneCode( 1)

ZoneCode( k)

NOTE: For detailed information see 3GPP TS 29.002.

Figure 12: Regional Subscription Data

LVGCS nenbership List
G oup-1d(1)

G oup-1d (n)
NOTE: For detailed information see 3GPP TS 43.068 and 3GPP TS 29.002.

Figure 13: Voice Group Call Data

LVBS nenbership List

G oup-1d(1) o ) )

L Broadcast Call Initiation Entitlenment
G oup-1d (n) o .

L Broadcast Call Initiation Entitlenent

NOTE: For detailed information see 3GPP TS 43.069 and 3GPP TS 29.002.

Figure 14: Voice Broadcast Call Data

ETSI



25 ETSI TS 123 016 V19.0.0 (2025-10)

L-CAMEL Subscription Infornmation

— Originating CAMEL Subscription Info
— TDP Data Li st

— O BCSM CAMEL TDP Data (1)

O BCSM TDP
DP Criteria
Servi ce Key
sSCF Addr ess
fault Call Handling

- O BCSM CAMEL TDP Data (n)

O BCSM TDP
DP Criteria
Servi ce Key
snSCF Addr ess
fault Call Handling

— CAMEL Capability Handling

— Dialled Service CAMEL Subscription Info
— DP Criteria List
— DP Criterion (1)

Servi ce Key

snSCF Addr ess
fault Call Handling

— DP Criterion (n)

Servi ce Key
snSCF Addr ess
fault Call Handling

— CAMEL Capability Handling

—- VMSC Term nati ng CAVEL Subscription Info
— TDP Data Li st
— VT-BCSM CAMEL TDP Data (1)

— VT- BCSM TDP

— DP Criteria

— Service Key

— %énSCF Addr ess ]

— Default Call Handling

— VT-BCSM CAMEL TDP Data (n)

— VT- BCSM TDP

— DP Criteria

— Service Key

— %énSCF Addr ess ]

— Default Call Handling

— CAMEL Capability Handling

l
0
o

I nvocation Notification CAMEL Subscription Info

Notification Criterion
snSCF Addr ess
ctivation FIaP

ag

Notification F

ETSI



26 ETSI TS 123 016 V19.0.0 (2025-10)
- Notify on Change of Subscriber Data Fl ag

— Translation Information Fl ag CAMEL Subscri ption
I nf ormati on

— !\/D SMS CAMEL Subscription Info

— !\/IT SM5 CAMEL Subscription Info

Mobi lity Management Event Notifi cat

fication CAMEL
Subscription |

nfo

Mobi ity Trigger List
Servi ce Key
gsnSCF Addr ess

NOTE: For detailed information see 3GPP TS 23.072, 3GPP TS 23.078 and 3GPP TS 29.002.

Figure 15: CAMEL subscription info
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L-Regi stration State

—LCS Service Types
Provi si oni n% State
Activation State
Regi stration State
Servi ce Type Li st
[-Service Type ldentity (1)
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. Notification to M5 User
LL.GW.C restriction

—Service Type ldentity (n
. I\IotlflycatlontoK/Sl,éer

GWL.C restriction

NOTE: For detailed information see 3GPP TS 23.271 and 3GPP TS 29.002.
Figure 16: LCS Information

L_PDP Cont ext Li st

—PDP_Cont ext (1) o

PDP Context ldentifier

PDP Type

PDP Addr ess

VPLMN Address Al | owed

Quality of Service Subscribed

Access Poi nt Name )
PDP Cont ext Chargi ng Characteristics

L_PDP Cont ext (n)

NOTE: The figure shows the information in the SGSN. For detailed information see 3GPP TS 23.060. For
information about the GGSN information, see 3GPP TS 23.008.

Figure 17: GPRS subscription data

L-APN Confi guration List

. —Default Cont ext

—APN Configuration (1)

—Cont ext ldentifier

—PDN Type

—Served Party | Pv4 Address
—APN ]

—EPS QoS Subscri bed

—PDN GW 1 dentity

—PDN GW Al | ocati on Type
—VPLMN Addr ess Al | owned
—Chlv%r gi ng Characteristics
—Specific APN Info List
LServed Party | Pv6 Address

L—APN Configuration (n)

Figure 17a: EPS subscription data
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tLSA Only Access I ndicator
LSA Data Li st

—LSA Data (1)
LSA ldentity
LSA Attri butes
LSA Active Mde | ndicator

LLSA Data (n)
NOTE: For detailed information see 3GPP TS 23.073 and 3GPP TS 29.002.

Figure 18: LSA data in the VLR

tLSA Only Access | ndicator
SA Data List

—LSA Data (1)
LSA ldentity
LSA Attributes
LSA Active Mde I ndicator

LLSA Data (n)
NOTE: For detailed information see 3GPP TS 23.073 and 3GPP TS 29.002.

Figure 19: LSA data in the SGSN

LIST Alert Tinmer
NOTE: For detailed information see 3GPP TS 43.035 and 3GPP TS 29.002.

Figure 20: IST data in the VLR

ETSI



30 ETSI TS 123 016 V19.0.0 (2025-10)

L_Age I ndi cator

NOTE: For detailed information see TS 23.116 and TS 29.002.

Figure 21: Super-Charger Information

-SGSN CAMEL subscri ption infornmation
— GPRS CAMEL Subscription Information
— TDP Data List
|- GPRS CAMEL TDP Data (1)
GPRS TDP
Servi ce Key

%g‘rSCF Addr ess ]
fault GPRS Handling

— GPRS CAMEL TDP Data (n)

GPRS TDP

Servi ce Key

%grrSCF Addr ess )
fault GPRS Handl i ng

— CAMEL Capability Handling

— MO SMS CAMEL Subscription Info

— MI SM5 CAMEL Subscription Info

— Mobility Managenent Event for GPRS Notificat
CAMEL Subscription |

Mobility Trigger List
Servi ce Key
gsnBSCF Addr ess

Figure 22: SGSN CAMEL subscription info

- MO SMs CAMEL Subscription Info

— TDP Data Li st

L MO SMS CAMEL TDP Data (1)
Servi ce Key

%grrSCF Addr ess )
fault SMS Handl i ng

— MO SMs CAMEL TDP Data (n)

MO SMS TDP

Servi ce Key

%g‘rSCF Addr ess )
fault SM5 Handling

— CAMEL Capability Handling

Figure 23a: MO SMS CAMEL Subscription Info
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|- MI SMs CAMEL Subscription Info
— TDP Data Li st
L MI SMS CAMEL TDP Data (1)

MI SM5 TDP

DP Criteria

Servi ce Key

%g‘rSCF Addr ess )
fault SM5 Handling

LM SMSB CAMEL TDP Data (n)

MI SM5 TDP

DP Criteria

Servi ce Key

%g‘rSCF Addr ess )
fault SM5 Handling

— CAMEL Capability Handling

Figure 23b: MT SMS CAMEL Subscription Info

LCS Allocation/Retention priority

NOTE: For detailed information see 3GPP TS 23.008.

Figure 24: Bearer Service Priority Data in the VLR

L_Subscri bed Chargi ng Characteristics

NOTE: For detailed information see 3GPP TS 23.060.
Figure 25: Charging Information.

L_Access Restriction Data

NOTE: For detailed information see 3GPP TS 23.012 [34].

Figure 26: Administrative Restriction Information in the VLR
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Annex A (informative):
Change history

Change history
Date Meeting |TDoc CR R [Cat |Subject/Comment New
ev version
Apr Transferred to 3GPP CN1
1999
CN#03 Approved at CN#03 3.0.0
CN#04 001 Introduction of TIF-CSI for Call Deflection 3.1.0
CN#04 002r1 Missing SS-CSil in description of CAMEL Subscription 3.1.0
CN#05 003r1 Non-CAMEL IST implementation 3.2.0
CN#06 004r3 Introduction of the Super-Charger Conceptin TS 23.016 3.3.0
CN#06 006 Support of Subscriber Data Management in the HLR and 3.3.0
VLR for LCS
CN#06 009 Correction of VLR subscription Data 3.3.0
CN#06 008r1 Introduction of CAMEL phase 3 3.3.0
CN#07 010 Correction of LSA Information 3.4.0
CN#07 011r1 The addition of priority information 3.4.0
CN#07 012r2 Introduction of subscriber data for Multicall 3.4.0
CN#08 013r1 Addition of information related to charging 3.5.0
CN#08 014 Clarifications on GSM vs. UMTS specific parts 3.5.0
CN#08 015 Addition of charging characteristics per PDP context 3.5.0
CN#09 016 Correction to Delete Subscriber Data 3.6.0
CN#11 018 Alignment about Notification to MS User between 29.002 , 3.7.0
23.171(LCS Stage?) and 23.016
CN#11 Version increased from R99 to Rel-4 after CN#11 4.0.0
CN#11 017r1 Add three subscriber statuses to the ODB Data for GPRS 4.0.0
services
CN#11 019r2 Extension of call related privacy class for LCS Release 4 4.0.0
CN#11 020r1 PS domain support for LCS Release 4 4.0.0
CN#15 023r2 Clarification on overlapping data 4.1.0
CN#15 References updated 4.1.0
CN#15 021 Collective CR on 23.016 5.0.0
CN#16 025 Clarfication of introducing Session related and unrelated 5.1.0
class
CN#16 026 LCS: Codeword and Service Type 5.1.0
CN#17 029 Introduction of Call Deflection 5.2.0
CN#19 030r1 Introduction of Call Barring for SMS in PS domain 6.0.0
CN#23 034r2 Correction to SS data for LCS SS 6.1.0
CN#23 035r1 Include administrative restriction subscription parameter 6.1.0
CT#36 Upgraded unchanged from Rel-6 7.0.0
CT#42 Upgraded unchanged from Rel-7 8.0.0
CT#46 - Update to Rel-9 version (MCC) 9.0.0
CT#47 0037 Addition of EPS Subscription Information 9.1.0
2011-03 - Update to Rel-10 version (MCC) 10.0.0
2012-09 - Update to Rel-11 version (MCC) 11.0.0
2014-09 - Update to Rel-12 version (MCC) 12.0.0
2015-12 Update to Rel-13 version (MCC) 13.0.0
2017-03 - Update to Rel-14 version (MCC) 14.0.0
2018-06 - Update to Rel-15 version (MCC) 15.0.0
2020-07 - Update to Rel-16 version (MCC) 16.0.0
2022-03 Update to Rel-17 version (MCC) 17.0.0
2024-03 Update to Rel-18 version (MCC) 18.0.0
2025-10 - - - -| - |Update to Rel-19 version (MCC) 19.0.0
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