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Foreword

This Technical Specification has been produced by the 3GPP.
This TS defines the location registration-management procedures within 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 this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version x3.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 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 specification;
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1 Scope

The present document describes the preceduresin-the-network-related-to-location registrationmanagement procedures
for the circuit switched domain, with respect to the application level functional behaviour. Thisisto be distinguished

from the corresponding protocol handling behaviour, which is specified in 3G TS 29.002 Fhey-inetude:The following
location management procedures are included:

- location updating;
- location cancellation;
- MSpurging;
odic . ating:
- IMSI attach/detach.

The procedures in the Mobile Station (MS) are described in GSM 03.22. The procedures between MSC, VLR and HLR
utilise the Mobile Application Part (MAP) and details concerning the exchange-ef-iafermation-protocol handling are
contained in GSM-09.023G TS 29.002.

The present document excludes |ocation management procedures for the packet switched domain, which are covered in
3G TS 23.060.

The descriptions herein depict alogical separation between the MSC and VLR. Thislogical separation, as well asthe
messages transferred between the two logical entities are the basis of a model used to define the externally visible
behaviour of the MSC/VLR, which amay be asingle physical entity. They do not impose any requirement except the
definition of the externally visible behaviour.

1.1 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.

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and acronyms".

2] GSM 03.02: "Digital cellular telecommunication system (Phase 2+); Network architecture”.

[3] GSM 03.03: "Digital cellular telecommunications system (Phase 2+); Numbering, addressing and
identification".

[4] GSM 03.07: "Digita cellular telecommunication system (Phase 2+); Restoration procedures’.

[5] GSM 03.08: "Digital cellular telecommunication system (Phase 2+); Organization of subscriber
data’".

[6] GSM 03.20: "Digita cellular telecommunication system (Phase 2+); Security related network
functions'.

[7] GSM 03.22: "Digital cellular telecommunications system (Phase 2+); Functions related to Mobile

Station (MS) in idle mode and group receive mode".
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[8] GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification”.

[9] GSM 09.07: "Digital cellular telecommunications system (Phase 2+); General requirements on
interworking between the Public Land Mobile Network (PLMN) and the Integrated Services
Digital Network (1SDN) or Public Switched Telephone Network (PSTN)".

1.2 Abbreviations

Abbreviations are listed in GSM 01.04.

2 Definitions

2.1 Location registrationmanagement

L ocation registrationmanagement means that the PLMNs keep track of where the M Ss are located in the system area.
The location information for each MSis stored in functional units called location registers. Functionally, there are two
types of location registers:

- the home location register where al subscriber parameters of aMS are permanently stored, and where the current
location may be stored;

- thevisitor location register where all relevant data concerning aM S are stored as long as the station is within the
area controlled by that visitor location register.

See d'so GSM 03.02 where the network architecture is described, and GSM 03.08 where the data stored in the |ocation
registers are described.

The action taken by aM S in order to provide location information to the PLMN will be referred to as location updating.

2.2 Location area and MSC area

The MSC areais composed of the area covered by all base stations controlled by the MSC. A MSC area may consist of
several location areas. A location areais an areain which, after having performed a location update once,-M Ss may
roam without updatingthe locationregistersheing required to perform sushsequent location updates for reason of

location change. A location area consists of one or more cells.

For further details of the network architecture, see GSM 03.02.

2.3 Location area identification

The Location Area ldentification (LAI) planis part of the base statlon |dent|f|cat|on plan The base stanons are
identified uniquely (see GSM 03.03). ¢ »

2.4 IMSI detach/attach operation

The support of IMSI detach/attach operation is mandatory in MSs. The facility is optional in the fixed infrastructure of
the PLMN.
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2.4.1 Explicit IMSI detach/attach

Explicit IMSI detach operation is the action taken by an MSto indicate to the PLMN that the station has entered an
inactive state (e.g. the station is powered down). Explicit IMSI attach operation is the action taken by an MS to indicate
that the station has re-entered an active state (e.g. the station is powered up).

2.4.2 Implicit IMSI detach

Implicit IMSI detach operation is the action taken by the VLR to mark an M S as detached when there has been no
successful contact between the MS and the network for a time determined by the implicit detach timer. The value of the
implicit detach timer is derived from the periodic location updating timer. During an established radio contact, the
implicit detach timer shall be prevented from triggering implicit detach. At the release of the radio connection, the
implicit detach timer shall be reset and restarted. Implicit IMSI detach shall also be performed in the case of a negative
response to an IMEI check.

2.5 Use of the term mobile station (MS) in the present
document

| In order to simplify the text the term Mobile Station (MS) as used in relation to location registratienmanagement refers
to the entity where the IMSI is stored, i.e., in card operated M Ss the term Mobile Station (MS) refers to the card.

3 General Procedures in the network related to lecation
updatinglocation Management

3.1 Procedures in the MSC related to Location Updating

The MSC shall pass messagesrelated to location updating between the MS and the VLR.

3.2 Procedures in the VLR related to Location Updating

3.3 Procedures in the HLR related to Location Updating

3.34  Normal location updating and IMSI detach/attach operation

When receiving a Location Updating Request or an IM S| detach/attach message from an M S, the MSC shall convey the
message to its associated visitor location register. Any response from the location register shall similarly be conveyed to
the MS.

3.45 IMSI enquiry procedure
The MS shall identify itself by either the IMSI or the TM S| plus Location Area |dentification of the previous VLR. In

the latter case the new VLR shall attempt to request the IMSI and authentication parameters from the previous VLR by
the methods defined in GSM 09.02.
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If this procedure fails, or if the TMSI is not allocated, the VLR shall request that the MS identifies itself by use of the
IMSI.

3.56 Information transfer between visitor and home location
registers

3.56.1 Procedures for location registrationmanagement

Detailed procedures for exchange of and location updating information between visitor and home location registers are
givenin GSM 09.02. Below follows an overview of these procedures.

3.56.1.1 Location updating procedure

This procedure is used when an M S registers with a visitor location register.
visitorlocationregisterV LR provides routing-Hfermation-its address to the heme-tocationregisterHL R. Fhis

The v [

tiron-consisi
O S 1O cl

The VLR may aso alocate an optional identity for the MS at location updating: the Local Mobile Station Identity: see
GSM 03.03.

3.56.1.2 Downloading of subscriber parameters to the VLR

Asapart of the location updating procedure, the home location register will convey the subscriber parameters of the MS
which need to be known by the visitor location register for proper call handling. This procedure is also used whenever
there is a change in the subscriber parameters that need to be conveyed to the VLR (e.g. change in subscription, a
change in supplementary services activation status).

If the HPLMN applies the multinumbering option, different MSISDNs are alocated for different Basic Services (see
GSM 09.07) and stored in the HLR. Among these MSISDNSs, the Basic MSISDN Indicator as part of the HLR
subscriber data (see GSM 03.08) marks the '‘Basic MSISDN' to be sent to the VLR at location update. It is used in the
VLR for call handling as calling party and as line identity.

3.56.1.3 Location cancellation procedure

The procedure is used by the home location register to remove a M S from a visitor location register. The procedure will
normally be used when the M'S has moved to an area controlled by a different location register. The procedure can also
be used in other cases, e.g. an MS ceases to be a subscriber of the home PLMN.

3.56.1.54  Mobile subscriber purging procedure

A VLR may purge the subscriber data for an M'S which has not established radio contact for a period determined by the
network operator. Purging means to delete the subscriber data and to "freeze" the TM S| that has been allocated to the
purged MSin order to avoid TMSI double allocation. The VLR shall inform the HLR of the purging.

When the HLR isinformed of the purging, it shall set the flag "M S purged” in the IMSI record of the MS concerned.
Presence of the "M S purged" flag will cause any request for routing information for a call or short message to the MSto
be treated asif the MS were not reachable.

Inthe VLR, the "frozen" TMSI isfreed for usage in the TM S| allocation procedure by location updating for the purged
MSin the same VLR, location cancellation for the purged M S or, in exceptional cases, by O& M.

Inthe HLR, the "M S purged" flag is reset by the location updating procedure and after reload of data from the non-
volatile back-up that is performed when the HLR restarts after afailure.
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4 Detailed Procedures in the network related to
Location Management

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

This specification shows the |ocation management application processes interworking with the MAP protocol handler,
which is specified in 3G TS 29.002. The MAP protocol defines supervision timers. |If a supervision timer expires
before a distant entity responds to asignal, the handling is as defined in 3G TS 29.002. In general, the protocol handler
reports timer expiry to the application as an error condition or negative response. Where atimer is shown in this
specification, therefore, it is an application timer rather than a protocol timer. Interworking with the protocol handlers
uses functional signal names which do not necessarily have a one-to-one correspondence with the names of messages
used in the MAP protocols.

4.1 Location Updating

4.1.1 Detailed procedure in the MSC

Sheet 1: Location Update corresponds to a Location Registration Request indicating any of the following:

- Normal location update;

- Periodic location update;

- IMS attach.

Sheet 2: When the M SC receives a Set Ciphering Mode request from the VLR, it sends a Start ciphering request towards
the MS. After that, the Forward new TM S| and Update L ocation Area ack mav bereceived in anv order Ihe-MSG—wr-I-l
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Process Update Location_Area MSC

Processin the MSCto
"handle an incoming ‘A
' Location Update Request,
and trigger the correct
, application process

Location
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Location
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Updating_result

Signals to/from the left|
are to/from the BSS

Signals to/from the right
are to/from the VLR

Update Update Trace . . Set
Location Location Subscriber Check IMEI . |Provide IMs| Authenticate Ciphering
Area ack Area negative Activity Mode
reponse . ,
Location : .
. : . Check_IMEI_ ! Obtain_IMSI_ ! Authenticate_
L;gkdate Start active tracing MSC MSC MSC
\ \
Yes
Result=
Pass?

Location Wait_for_Location_
Update

Updating_result
reject

No

1(3)

Figure 4.1.1.1 (sheet 1 of 3): Process Update Location Area MSC
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Process Update Location_Area MSC

Processin the MSCto
"handle an incoming ‘A
' Location Update Request,
and trigger the correct
, application process
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Check SS Abort

Wait_for_Location_ \dle

Updating_result

2(3)

Signals to/from the left|
are to/from the BSS

Signals to/from the right
are to/from the VLR

Figure 4.1.1.1 (sheet 2 of 3): Process Update Location Area MSC
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) Process in the MSG
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Signals to/from the left,
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Figure 4.1.1.1 (sheet 3 of 3): Process Update Location Area MSC
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4.1.1.32 Procedure Authenticate MSC

Procedure Authenticate. MSC

. Procedure in the MSC |
to obtain an authentication”
' response from the MS
'and relay it to the VLR

Authenticate

Wait_For_
Auth_Response

Authenticate
ack

Authenticate
ack

Result:=
Pass

Authenticate
negative
response

Release
transaction

Abort

Result:=
Aborted

AUT_MSC1(1)

Signals to/from the left
are to/from the BSS;

Signals to/from the right
are to/from the VLR

Figure 4.1.1.2 (sheet 1 of 1): Procedure Authenticate M SC No-specific-annotation-needed:

i : .
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VERA4.1.2 Detailed procedure in the VLR

4.1.2.1 Process Update Location Area VLR

General comment: At any stage in the location updating process the M SC may receive an indication from the BSS that
the MM transaction has been released. The M SC then sends an Abort signal to the VLR. Upon receipt of this message,
the VLR shall follow one of two possible courses of action.

The two possible courses of action and the conditions determining which course shall be taken are as follows:

-1) |If asuccessfully authenticated radio connection is already established before the Abort message is received, the
VLR shall ignore the message.

-2) If asuccessfully authenticated radio connection has not been established before the Abort message is received,
the VLR shall abort the Update Location Areaprocess and return to the idle state.

NEC====> DraftedSheet 1. The location area updating process will be activated by receiving an

MAPR UPDATE LOCATION-AREAUpdate L ocation Areaindication from the MSC. If there are parameter errorsin
the indication, the processis terminated with the appropriate error sent in the MARUPDATE LOCATION-AREA
Update L ocation Arearesponse to the MSC. Else, The behaviour will depend on the subscriber identity received, either
anIMSl oran TMS.

Sheet 2: At the decision "HLR updating required?' the "True" branch shall be taken if and only if one or more of the
following conditionsis true: (1) Location Info Confirmed in HLR isfalse. (2) Data Confirmed by HLR isfalse.
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Figure 4.1.2.1 (sheet 1 of 4): Process Update Location Area VLR
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Process Update_Location_Area VLR
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Figure 4.1.2.1 (sheet 2 of 4): Process Update Location Area VLR
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handle an incoming

1 and trigger the correct
\ application process

' Location Update Request:

Process Update_Location_Area VLR

Processinthe VLRto | |

Request IMSI
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Request IMSI Request IMSI
ack negative
response
1

Obtain_IMSI_VLR
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Figure 4.1.2.1 (sheet 3 of 4): Process Update Location Area VLR
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Process Update_Location_Area VLR
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' Location Update Request:
' and trigger the correct |
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Figure 4.1.2.1 (sheet 4 of 4): Process Update Location Area VLR
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4.1.2.2 Procedure Authenticate VLR

Procedure Authenticate VLR 1(2)

) Procdure in the VLR |
to authenticate an M5 -
' via the MSC. !

Signals to/from the left
are toffrom the MSC.

uthentication
ets available 2>

Yes

Obtain_ .
Authentication_ ||- - - - See TS 23.018
Sets_VLR !

Result=Pass?

Authenticate

Result=
Procedure
Error?

Wait_For_
Authenticate_
Result

Result:=
Unknown
Subscriber

k \

Authenticate
ack

Result:= Result:=
Aborted Procedure Error

Abort

authentication

Fetch_
[ Authentication_
. Sets_VLR

Fetch_ '
r - - - - - - - - | Authentication_ - See TS 23.018
Sets_VLR

Result:= Result:=
Pass Aborted

Figure 4.1.2.2 (sheet 1 of 2): Procedure Authenticate VLR
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) Procdure in the VLR |
to authenticate an M5 -
' via the MSC.

- || obtain_IMSI_VLR

Result=
Pass?

Result:= . Result:=
Result:= " Identity:=
Unidentifed Illegal
Aborted Subscriber IMSI Subscriber

2(2)

Signals to/from the left
are toffrom the MSC.

Figure 4.1.2.2 (sheet 2 of 2): Procedure Authenticate VLR
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4.1.2.323 Procedure Location Update Completion VLR

Sheet 1: Decision "National Roaming Restrictions Exist?" distinguishes whether or not the subscriber is allowed service
inthetarget LA, based on the current location of the M S and the VLR's knowledge of other networks. The"Yes'
branch results in the sending of "Update L ocation Area Negative Response” toward the MSC (and the M S), with cause
"National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. Thisisto avoid
unnecessary HL R updating should the subscriber be allowed subsequently to roam in other LAS of the same MSC.

Sheet 1. Decision "Roaming restriction due to Unsupported Feature received in subscriber data?' distinguishes whether
or not the subscriber data received from the HLR indicates "roaming restriction due to unsupported feature." The"Yes'
branch results in the sending of "Update L ocation Area Negative Response” toward the MSC (and the MS), with cause
"National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. Thisisto avoid
unnecessary HL R updating should the subscriber be allowed subsequently to roam in other LAs of the sasme MSC.

Sheet 1: Decision "Regional subscription restriction” distinguishes whether or not the subscriber is allowed servicein
the target LA, which the VLR deduces based on regional subscription information received fromthe HLR. The"Yes'
branch results in the sending of "Update L ocation Area Negative Response” toward the MSC (and the M S), with cause
"location area not allowed." However, subscriber data shall not be deleted from the VLR. Thisisto avoid unnecessary
HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
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) Procedure in the VLR o
to complete Location Update™

Procedure Location_Update_Completion_VLR
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Figure 4.1.2.3 (sheet 1 of 2): Procedure Location

Update Completion VLR
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. Procedure inthe VLR

to complete Location Update
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Figure 4.1.2.3 (sheet 2 of 2): Procedure Location Update Completion VLR
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4.1.2.34 Process Update HLR VLR

U_HLR_VLR1(1)

Signals to/from the right
are to/from the HLR
Signals to/from the left

are to/from the MSC

Procedure Update_ HLR_VLR

Update Location

WAIT_FOR_
DATA
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Data Data
Confirmed Confirmed
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Figure 4.1.2.4 (sheet 1 of 1): Process Update HLR VLR No-specific-annotationneeded:
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4.1.2.45 Process Insert Subs Data VLR

Procedure Insert_Subs_Data_VLR

| Procedure to receive | |
and store subscriber  *
' data in the VLR \

Result=

Check_Parameter§ | - - - - - - -SeeTS23.018

Insert_Subs_Data_VLR(1)

Signals to/from the right are
to/from the HLR
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services supported ?
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MSC area restricted by Yes
regional subscription?
No

Set MSC
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Restricted

Insert Subscriber
Data Ack

Insert Subscriber
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Figure 4.1.2.5 (sheet 1 of 1): Process Insert_Subs Data VLR No-specific-annotation-needed:
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NEC====> Drafted

4.1.2.56

Process SendldentificationPVLERACctivate
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NEC====> Drafted
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Figure 4.1.2.6 (sheet 1 of 1): Process Activate Tracing VLR
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4.1.2.67 Process Send ldentification PVLR

Process Send_ldentification_PVLR
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Figure 4.1.2.7 (sheet 1 of 1): Process Send_|dentification PV LR Neo-specific-annotation-needed:
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'to judge whether to send
' trace subscriber activity |
1or not

ive?

bscriber TraCe= No
acti

Yes

Trace

Activity

Subscriber

)

1(1)

Signals to/from the left
are to/from the MSC

Figure 4.1.2.8 (sheet 1 of 1): Process Trace Subscriber Activity VLR
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4.1.3 Detailed procedure in the HLR

4.1.3.1 Process Update Location HLR
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Process Update_Location_HLR
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Figure 4.1.3.1 (sheet 1 of 3): Process Update Location HLR
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Process Update_Location_HLR
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Figure 4.1.3.1 (sheet 2 of 3): Process Update Location HLR
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Process Update_Location_HLR
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Figure 4.1.3.1 (sheet 3 of 3): Process Update Location HLR
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4.1.3.2 Procedure Insert Subscriber Data HLR
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Procedure Insert_Subscriber_Data HLR

. Procedure in the HLR Application for handling
the insertion of subscriber data into the VLR~
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Figure 4.1.3.2 (sheet 1 of 2): Procedure Insert Subscriber Data HLR
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. Procedure in the HLR Application for handling
the insertion of subscriber data into the VLR
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Figure 4.1.3.2 (sheet 2 of 2): Procedure Insert Subscriber Data HLR
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4.1.3.3 Process Subscriber Present HLR
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Process Subscriber_Present HLR

 Process in the HLR Applicationto
perform actions required for short
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See TS29.002 '
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Figure 4.1.3.3: Process Subscriber Present HLR
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4.1.3.4 Procedure Control Tracing HLR

3GPP



Procedure Control_Tracing_HLR
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Figure 4.1.3.4 (sheet 1 of 1): Procedure Control Tracing HLR
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4.2 Location Cancellation

4.2.1 Detailed procedure in the VLR
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42.1.1 Process Cancel Location VLR

Process Cancel_Location_VLR
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Figure 4.2.1.1. (Sheet 1 of 1): Process Cancel Location VLR NEC====>Pending
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4.2.2 Detailed procedure in the HLR

4221 Process Cancel Location HLR
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Process Cancel_Location_HLR 1(2)

. Process in the HLR application to initiate | Signals to/from the left
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Figure 4.2.2.1: Process Cancel Location HLR
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4.3 Detach IMSI

4.3.1 Detailed procedure in the MSC

4.3.1.1 Process Detach IMSI MSC

Process Detach_IMSI_MSC
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handle an IMSI detach =
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IMSI detach
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1(1)
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Figure 4.3.1.1. (Sheet 1 of 1): Process Detach IMSI M SC Neo-specific-annetation-needed:
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4.3.2 Detailed procedure in the VLR

4.3.2.1 Process Detach IMSI VLR

Sheet 1: The signal "Authenticated Radio Contact Terminated" is sent to Process Detach IMSI VLR from RR handling
in the M SC whenever authenticated radio contact is terminated, e.q. at the release of acall.
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Process Detach_IMSI_VLR
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Figure 4.3.1.1. (Sheet 1 of 1): Process Detach IMSI VLR
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4.4 Purge MS

4.4.1 Detailed procedure in the VLR

4.4.1.1 Procedure Purge MS VLR

) Process in the VLR s
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Figure 4.4.1.1. (Sheet 1 of 1): Procedure Purge MS VLR No-specific-annetationneeded:
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4.4.2 Detailed procedureinthe HLR

4421 Procedure Purge MS HLR

Sheet 1. If the received VLR number and the stored VLR number do not match, the HLR sends Purge M S ack
containing an empty result to indicate successful outcome. Since the MSis known by the HLR to bein adifferent VLR
area, it is not appropriate to block mobile terminated calls or short messages to the M S, but the VLR which initiated the
purging procedure can safely purge its record for the M S without freezing the TMSI.

Sheet 1. If thereceived SGSN number and the stored SGSN number do not match, the HLR sends a Purge M S ack
containing an empty result to indicate successful outcome. Since the MS is known by the HLR to be in a different SGSN
area, it is not appropriate to block short messages to the M S, but the SGSN which initiated the purging procedure can
safely purgeits record for the MS without freezing the P-TMSI.
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Process Purge MS_HLR
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Figure 4.4.2.1, (Page 1 of 1): Procedure Purge MS HLR
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8.1.2 MAP_UPDATE_LOCATION service

8.1.2.1 Definition
This serviceis used by the VLR to update the location information stored in the HLR.

The MAP_UPDATE_LOCATION serviceis aconfirmed service using the service primitives given in table 6.1/2.

ETSI
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This parameter is mandatory if the service fails. The following error cause defined in subclause 7.6.1 may be used,
depending on the nature of the fault:
- unidentified subscriber.

Provider error

For definition of provider errors see subclause 7.6.1.

8.1.6 MAP_PURGE_MS service

8.1.6.1 Definition

This serviceis used between the VLR and the HLR to cause the HLR to mark its data for an M'S so that any request for
routing information for a mobile terminated call or a mobile terminated short message will be treated as if the MSis not
reachable. It isinvoked when the subscriber record for the MSisto be deleted in the VLR, either by MMI interaction or
automatically, e.g. because the MS has been inactive for several days.

Also this service is used between the SGSN and the HLR to cause the HLR to mark its datafor an MS so that any
request for routing information for a mobile terminated short message or a network requested PDP-context activation

ETSI
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will betreated asif the MSis not reachable. It isinvoked when the subscriber record for the MSisto be deleted in the
SGSN, either by MMI interaction or automatically, e.g. because the M S has been inactive for several days.

The MAP_PURGE_MS service is a confirmed service using the primitives defined in table 8.1/6.
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18.2.4 Version handling at dialogue establishment

Unless explicitly indicated in subsequent subclauses, the following principles regarding version handling procedures at
dialogue establishment are applied by the MAP-user:

18.2.4.1 Behaviour at the initiating side

When a MAP user signalling procedure has to be executed, the MAP-user issues a MAP-OPEN request primitive with
an appropriate application-context-name. If several names are supported (i.e. several versions) a suitable one is selected
using the procedures described in clause 5.

If version 2 is selected and a MAP-CLOSE Confirm primitive in response to the MAP-OPEN request is received with a
result parameter set to "refused” and a diagnostic parameter indicating " application-context-not-supported" or "potential
incompatibility problem”, the MAP-User issues a new MAP-OPEN request primitive with the equivalent version one
context. Thisisinformally represented in the SDL diagrams by atask symbol indicating "Perform Vr procedure”.

If version 3 is selected and a MAP-CLOSE Confirm primitive in response to the MAP-OPEN request is received with a
result parameter set to "refused” and a diagnostic parameter indicating "application-context-not-supported" or "potential
incompatibility problem”, the MAP-User issues a new MAP-OPEN request primitive with the equivalent version one or
version two context. Thisisinformally represented in the SDL diagrams by task symbols indicating "Perform Vr
procedure” .

18.2.4.2 Behaviour at the responding side
On receipt of aMAP-OPEN indication primitive, the MAP-User analyses the application-context-name.

If it refersto aversion one context, the associated V1 procedure is executed; if it refersto a version two context, the
associated V2 procedure is executed, otherwise the associated V3 procedure is executed.

18.2.5 Abort Handling

Unless explicitly indicated in subsequent subclauses, the following principles are applied by the MAP-user regarding
abort handling procedures:

On receipt of aMAP-P-ABORT indication or MAP-U-ABORT Indication primitive from any MAP-provider
invocation, the MAP-User issues a MAP-U-ABORT Request primitive to each MAP-provider invocation associated
with the same user procedure.

If applicable a decision is made to decide if the affected user procedure hasto be retried or not.

18.2.6 SDL conventions

The MAP SDLs make use of a number of SDL concepts and conventions, where not al of them may be widely known.
Therefore, this subclause outlines the use of afew concepts and conventions to improve understanding of the MAP
SDLs.

The MAP User SDLs make use of SDL Processes, Procedures and Macros. Processes are independent from each other
even if one process starts another one: The actions of both of them have no ordering in time. SDL Procedures and
Macros are just used to ease writing of the specification: They contain parts of a behaviour used in severa places, and
the corresponding Procedure/Macro definition has to be expanded at the position of the Procedure/Macro call.

All Processes are started at system initialization and live forever, unless process creation/termination is indicated
explicitly (i.e. aprocessis created by some other process).

The direction of Input/Output Signalsin the SDL graphsis used to indicate the entity to which/from which
communication is directed. If aprocess A communicates in parallel with processes B and C, all Inputs/Outputs to/from
B are directed to one side, whereas communication with C is directed to the other side. However, there has been no
formal convention used that communication to a certain entity (e.g. aHLR) will always be directed to a certain side (e.g.
right).
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In each state all those Input Signals are listed, which result in an action and/or state change. If an Input Signal is not
listed in a state, receipt of thisinput should lead to an implicit consumption without any action or state change
(according to the SDL rules). Thisimplicit consumption is mainly used for receipt of the MAP DELIMITER indication
and for receipt of aMAP CLOSE indication, except for a premature MAP CLOSE.

18.3 Interaction between MAP Provider and MAP Users

Each MAP User isdefined by at |east one SDL process. On the dialogue initiating side the MAP User will create anew
instance of aMAP Provider implicit by issuing a MAP-OPEN request. Thisinstance correspondsto a TC Dialogue and
lives as long as the dialogue exists (see also subclause 14.3). There is afix relation between MAP User and this Provider
instance, i.e. al MAP service primitives from the MAP User for this dialogue are sent to thisinstanceand al TC
components received by this MAP Provider are mapped onto service primitives sent to this MAP User.

On the receiving side aMAP Provider instance is created implicit by receipt of a TC BEGIN indication. The
corresponding MAP User is determined by the Application Context name included in this primitive, i.e. each
Application Context is associated with one and only one MAP User. Aninstance of this User will be created implicit by
receiving a MAP-OPEN indication. Note that in some cases there exist several SDL Processes for one MAP User
(Application Context), e.g. the processes Register SS HLR, Erase SS HLR, Activate SS HLR, Deactivate SS HLR,
Interrogate SS HLR, and Register_Password for the AC Network_Functional_SS Handling. In these cases, a
coordinator process is introduced acting as a MAP User, which in turn starts a sub-process depending on the first MAP
service primitive received.

19 Mobility procedures

19.1 Location management Procedures

For non-GPRS subscribers, this subclause comprises a number of processes to handle the mobile nature of the
subscriber. The processes will be addressed by SCCP Sub-System Number (MSC, VLR or HLR) and the Application
Context. The following processes are defined in this subclause:

Process Update L ocation Area:

Responder—Update Location Area VLR, subclause 19.1.1.3;

Process Update Location:
Initiator: Update_Location_Area VLR, subclause 19.1.1.3, e
Responder:  Update L ocation HLR, subclause 19.1.1.4;

Process Send Identification:

Initiator: Update-Location-Area—VLRSend_ldentification VLR, subclause 19.1.1.x3-;
Responder:  Send Identification_PVLR, subclause 19.1.1.5;

Process Cancel Location:

Initiator: Cancel_Location HLR, subclause 19.1.2.2;

Responder: Cancel_Location VLR, subclause 19.1.2.3;
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Process Purge MS:

Initiator: Purge MS VLR, subclause 19.1.4.2;

Responder: Purge MS HLR, subclause 19.1.4.3.

For GPRS subscribers, this subclause comprises a number of other processes to handle the mobile nature of the
subscriber. The processes will be addressed by SCCP Sub-System Number (SGSN or HLR) and the Application

Context. The following processes are defined in this subclause:

Process GPRS Update L ocation:
GPRS Update Location Area VLR, subclause 19.1.1.3, or

Initiator:
SGSN Update HLR, subclause 19.1.1.8,

Responder:  Update GPRS Location HLR, subclause 19.1.1.4;

Process Cancel Location:
Cancel GPRS Location HLR, subclause 19.1.2.2;

Initiator:
Responder:  Cancel Location SGSN, subclause 19.1.2.4;

Process Purge MS:
Purge MS SGSN, subclause 19.1.4.4;

Initiator:
Responder:  Purge MS HLR, subclause 19.1.4.3.

The following existing process is al'so used for GPRS subscribers :

Process Subscriber Present HLR:
Subscriber Present HLR, subclause 19.1.1.7;

Initiator:
Responder:  Short Message Alert IWMSC, subclause 23.4.3;
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Sheet 1: After creation of the user process the service primitive received from the MAP service-provider is passed to the
user process. Henceforth, the coordinator will relay al service primitives from MAP service-provider to the MAP
service-user and vice versa, until arequest or indication for dialogue termination is received. This last primitive will be
relayed, too, before the Coordinator process returnsto idle state.
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Process Location_Management_Coordinator MSC 19.1 1(1)
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Figure 16.1/1
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Process Location_Management_Coordinator_HLR 19.1_3(1)
'Figure 19.1/3 .
'Location management coordination process in the HLR ,
NULL
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Figure 19.1/3: Process Location_Management_Coordinator_HLR
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19.1.1 Location updating

19.1.1.1 General

The location updating procedure is used to update the location information held in the network. For GPRS subscribers,
this procedure describes also updating of the SGSN and, if Gsinterface isinstalled, updating of the VLR in combination
with an attach/routing area updating in the SGSN. This location information is used to route incoming calls, packet data,
short messages and unstructured supplementary service data to the roaming subscriber. Additionally, this procedure is
used to provide the VLR and/or the SGSN with the information that a subscriber already registered, but being detached,
isreachable again (IMSI Attach and/or GPRS Attach, see GSM 03.12 and GSM 03.60). The use of the IMSI Detach /
Attach feature is optional for the network operator.

To minimize the updates of the subscriber's HLR, the HLR holds only information about the VLR and MSC the
subscriber is attached to and, for GPRS subscribers, the SGSN the subscriber is attached to. The VLR and the SGSN
contain more detailed location information, i.e. the location area the subscriber is actually roaming in (for the VLR) and
the routing area (RA) where the GPRS subscriber islocated (for SGSN). Therefore, the VLR needs to be updated at
each location area change (see figure 19.1.1/1 for this procedure) and the SGSN needs to be updated at each routing
area change.The HL R needs updating only in the following cases:

- when the subscriber registersin anew VLR or SGSN, i.e. the VLR or SGSN has no data for that subscriber;

- when the subscriber registersin a new location area of the same VLR and new routing information isto be
provided to the HLR (change of MSC area);

- if theindicator "Confirmed by HLR" or the indicator "L ocation Information Confirmed in HLR" is set to "Not
Confirmed" because of HLR, VLR or SGSN restoration, and the VLR or SGSN receives an indication that the
subscriber is present.

If amobile subscriber registersin avisitor location register (VLR) not holding any information about this subscriber and
isidentified by atemporary mobile subscriber identity (TMSI) allocated by a previous visitor location register (PVLR),
if the PVLR identity can be derived from LAI the new VLR must obtain the IMSI from PVLR to identify the HLR to be
updated (see figure 19.1.1/2). If the IMSI cannot be retrieved from PVLR, it is requested from the M S (see

figure 19.1.1/3).

The stage 2 specification for GPRS isin GSM 03.60. The interworking between the MAP signalling procedures and the
GPRS proceduresin the SGSN is shown by the transfer of signals between these procedures (see subclause 19.1.1.8).

The message flow for successful GPRS Attach/ RA update procedure (with Gs interface not installed) is shown in figure
19.1.1/4.
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The message flow for successful GPRS Attach/ RA update procedure combined with a successful VLR location

updating (Gsinterface installed) is shown in figure 19.1.1/5.

The following MAP services are invoked by the location update procedure:

MAP_UPDATE_LOCATION_AREA  (see subclause 8.1);(**)
MAP_UPDATE_LOCATION (see subclause 8.1);(**)
MAP_UPDATE_GPRS LOCATION (see subclause 8.1) (*);
MAP_CANCEL_LOCATION (see subclause 8.1);
MAP_INSERT_SUBSCRIBER DATA (see subclause 8.8);

MAP_SEND_IDENTIFICATION (see subclause 8.1) (**);
MAP_PROVIDE_IMS (see subclause 8.9) (**);
MAP_AUTHENTICATE (see subclause 8.5) (**);

MAP_SET_CIPHERING_MODE (see subclause 8.6) (**);
MAP_FORWARD_NEW_TMSI (see subclause 8.9) (**);
MAP_CHECK_IMEI (see subclause 8.7) (**);

MAP_ACTIVATE_TRACE_MODE (see subclause 9.2);

MAP_TRACE_SUBSCRIBER ACTIVITY  (seesubclause9.2) (**).

(*):  only usedin SGSN and HLR for GPRS
(**): not used in SGSN
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Figure 19.1.1/2: Interface and services for location updating when changing the VLR area
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NOTE: Procedures shown in italics are optional . Fhe-optional-procedures-infigure 19-1.1/1 apply-here
respectively.

Figure 19.1.1/3: Interface and services for location updating involving both a VLR and an HLR, when
IMSI can not be retrieved from the previous VLR
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PSGSN = Previous SGSN

NOTE 1: For details of the procedure on the radio path, see GSM 08.18. The services shown in dotted linesindicate
the trigger provided by the signalling on the radio path, and the signalling triggered on the radio path.

NOTE 2: For security functions (authentication, ciphering, IMEI check) triggering refer to GSM 03.60. MAP
processes invoked for those procedures are described in section 25.

NOTE 3: Optional servicesare printed initalics.

NOTE 4: Refer to GSM 03.60 for termination of the procedure and triggering of the signalling on the Gb interface.

Figure 19.1.1/14: Interface and services for GPRS location updating (Gs-interface not installed)
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NOTE: The optional procedures in figure 19.1.1/14 apply here respectively. For details of the procedure on the
Gs-interface, see GSM 09.18.

NOTE 1: Location Cancellation procedure toward the old VLR and optional tracing activation toward the new VLR
are not represented on this figure.

Figure 19.1.1/15: Interface and services for GPRS location updating (Gs-interface installed)
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Process Update_Location_Area_MSC 19.1.1_4(1)
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Macrodefinition Update_Location_Completion_MSC 19.1.1_5(1)

'Figure 19.1.1/5: Macro used for Location’
Updating in MSC \

——

MAP_SET_CIPHERING_MODE_Ind

A_Cipher_
Cmd

WAIT_FOR_TMSI

MAP_FORWA AP_UPDATE_
NEW_TMSI_ Check_IMEL LOCATION_
MSC
Ind AREA_ Cnf
OK Error
TILL_WAIT_FOR
ULA Result WAIT_FOR_TMSI ‘
MAP_UPDATE _LOCATION_AREA_Cnf
Check_
Confirmation WAIT FOR
TMSI_ACK_
FROM_MS
OK. Provider User Error,
Error Data Error
MAP_U_
ABORT_
Req :L;EOMCSL fe;le'\)"csL MAP_U_ABORAF Ind,
— PR MAP_P_ABORT _Ind
comp lete failure
Error
MAP_CL OSE “Req MAP_
(Prearanged NOTICE_
end) Ind
,including
A_LU_Cnf - snew LACand
new TMSI
R, MAP_CLOSE_Re
MAP_FORWARD_

NEW _TMSI_Rsp|—|

WAIT_FOR_ MAP_CLOSE_Req
TMSI_ACK_

FROM_MS

Error

ETSI



3G TS 29.002 V3.1.0 (1999-09)

27

GSM 09.02 version 7.1.0 Release 1998

19.1.1.3 Detailed procedure in the VLR

Authenticate VLR
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Updating request via the Gsinterface (optional for GPRS)

If Gs-interface isinstalled, the VLR may receive the Gs GPRS | OCATION_UPDATING_Request message from the
SGSN for triggering an IMSI Attach or Location Updating procedure (see GSM 03.60 and 09.18).

Figure 19.1.1/16 shows the process for handling this Gs interface message.
The process specific macro

«GPRS _Location Update Completion VLR » for optional initiation of TMSI reallocation as for
acknowledgement of the Gs GPRS LOCATION_UPDATING_Request message (see figure 19.1.1/17),

and the optional process specific macro

« VLR _Update GPRS HLR » to update the HLR and download subscriber data from there (see figure
19.1.1/18), are invoked by this process.
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Onreceipt of the Gs GPRS LOCATION_UPDATING_Request message, the VLR checks whether the subscriber is
unknown (i.e. no IMSI record). If so, theindicator "Location Information Confirmed in HLR" is set to "Not Confirmed"
toinitiate HLR updating later on. The indicator "Confirmed by Radio Contact” is set to " Confirmed" and the location
information held in the register is updated. If no VLR/SGSN association exitsit is created (storage of SGSN address
received) otherwise it is updated.

If the HLR isto be updated, the VLR _Update GPRS HLR macro described below is performed, with one of the
following results (see sheet 2 of figure 19.1.1/18):

OK, if HLR updating has been completed successfully. The response will contain the HLR number as parameter.
Next, the GPRS_Location_Update Completion VLR macro isinvoked (checking amongst others the roaming
restrictions and regional subscription data), and upon successful outcome of this macro the register is updated
and the process terminates.

Roaming Not Allowed, qualified by PLMN Roaming Not Allowed if the location information indicatesa PLMN
for which the subscriber has no subscription or if the subscribers HLR cannot be reached (e.g. SS7 links to the
subscribers HPLMN do not yet exist). In this case, the appropriate error (see GSM 09.18) is sent to the SGSN in
the Gs_GPRS_LOCATION_UPDATING Reject. The Subscriber Data are deleted in the VLR.

if Roaming Not Allowed was qualified by the parameter Operator Determined Barring, the appropriate error (see
GSM 09.18) issent inthe Gs GPRS LOCATION_UPDATING Reject to the SGSN. The subscriber data are
deleted inthe VLR.

Unknown Subscriber, if the subscriber is not known in the HLR. In this case, the subscriber data are deleted in
the VLR, and the appropriate error (see GSM 09.18) is sent in the Gs_ GPRS L OCATION_UPDATING Reject.

Procedure error, if there occurs some other error during HLR updating (e.g. abort of the connection to HLR). In
this case the appropriate error (see GSM 09.18) is sent in the Gs GPRS LOCATION_UPDATING Reject.

The macro GPRS Location Update Completion VLR

This macro completes the VLR updating process. First, the VLR checks whether there is aroaming restriction for the
subscriber (see figure 19.1.1/17):

if thetarget LA isnot allowed for the subscriber due to national roaming restrictions, the appropriate error (see
GSM 09.18) issent inthe Gs_ GPRS LOCATION_UPDATING Reject towards the SGSN.

The subscriber data are not deleted from VLR, to avoid unnecessary HL R updating when roaming into other LAs
of the same MSC/VLR. Anindication that the subscriber is not allowed to roamis set inthe VLR (LA Not
Allowed Flag set to not allowed). As a consequence the subscriber is not reachable (checked for MTC, SMS and
MT USSD) and cannot perform outgoing actions (checked in Access Management).

if the target LA is not allowed for the subscriber because of regional subscription data (Zone Code List) or
Roaming Restriction Due To Unsupported Feature stored in the VLR, the appropriate error (see GSM 09.18) is
returned to the SGSN in the Gs GPRS LOCATION_UPDATING Reject.

Also in this case the subscriber data are not deleted from VLR, to avoid unnecessary HL R updating when
roaming into other LAs of the same MSC. The LA Not Allowed Flag is set to not allowed inthe VLR.

if, after check of possible roaming restrictions, the subscriber is alowed to roam in the target LA, the LA Not
Allowed Flag is set to allowed (if necessary), the IMSI Detached Flag is set to attached and the process
SUBSCRIBER_PRESENT_VLR is started; this may inform the HLR that the subscriber is present again to retry
an SMS delivery (see subclause 19.1.1.7). Thereafter, the VLR checks whether TM Sl reallocation is required.

- if s0, the VLR sendsthe TM S within the Gs GPRS LOCATION_UPDATING Accept message and
Gs GPRS TMSI_REALLOCATION_Complete is expected.

if TMSI reallocation is not required, the VLR sends the Gs GPRS LOCATION_UPDATING Accept message
to the SGSN.

Themacro VLR Update GPRSHLR
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This macro isinvoked by the VLR process for location updating (see GSM 03.60). If the VLR does not know the
subscribers HLR (e.g. no IMSI trandation exists as there are not yet any SS7 links to the subscribers HPLMN), the error
Roaming Not Allowed with cause PLMN Roaming Not Allowed is returned.

If the subscribers HLR can be reached, the VLR opens a dialogue towards the HLR (see figure 19.1.1/18) by sending a
MAP_OPEN request without any user specific parameters, together withaMAP_UPDATE_L OCATION request
containing the parameters

IMSI, identifying the subscriber;
Location Info, containing the M SC number;

VLR Number, the E.164 address of the VLR, to be used by the HLR when addressing the VLR henceforth (e.g.
when requesting an MSRN);

the LMSI as an VLR operator option; thisis a subscriber identification local to the VLR, used for fast data base
access.

In case the HLR rejects dialogue opening (see subclause 25.1), the VLR will terminate the procedure indicating
procedure error. If the HLR indicates version Vr protocol to be used, the VLR will revert to the version Vr procedure
concerning the dialogue with the HLR, with outcomes as for the current MAP version procedure.

If the HLR accepts the dialogue, the HLR will respond with:

aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs Data VLR defined in
subclause 25.7;

NOTE: TheHLR may repeat this service several times depending on the amount of data to be transferred to the

VLR and to replace subscription datain case they are not supported by the VLR.

aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing_VLR defined in
subclause 25.9;

aMAP_FORWARD_CHECK_SS INDICATION_ind. Thisindication will not be relayed to the SGSN.
the MAP_UPDATE_LOCATION confirmation:

- if this confirmation contains the HLR Number, thisindicates that the HLR has passed all information and that
updating has been successfully completed. The VLR is updated using the parameters provided in the service
and needed by the VLR. If certain parameters are not needed in the VLR, e.g. because some service is not
supported, the corresponding data may be discarded. The VLR sets the " Confirmed by HLR" and "Location
information confirmed in HLR" indicators to " Confirmed" to indicate successful subscriber data updating;

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some other),
the process calling the macro continues accordingly. In the last case, the subscriber data are marked as
incompl ete by setting the indicators " Confirmed by HLR" and "L ocation information confirmed in HLR" to
"Not Confirmed". The same holdsif there is a Provider error or a Data error in the confirmation;

aMAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the subscriber data are
marked to be incomplete and the process continues as in the case of an error reported by the HLR;

aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, the subscriber data are marked
to be incomplete and the process continues as in the case of an error reported by the HLR.
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Process Update_Location_Area_VLR 19.1.1_6.1(4)
\[Figure 19.1.1/6: Location updating in VLR
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Process Update_Location_Area_VLR 19.1.1_6.3(4)
\[Figure 19.1.1/6: Location updating in VLR
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Process Update_Location_Area_VLR 19.1.1_6.4(4)
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Figure 19.1.1/XX (sheet 1 of 2): Process Update HLR VLR
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Figure 19.1.1/XX (sheet 2 of 2): Process Update HLR VLR
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Macrodefinition Location_Update_Completion_VLR 19.1.1 7(1)
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'HLR updating in VLR .

'Figure 19.1.1/8: o
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Macrodefinition VLR_Update_HLR 19.1.1_8.2(2)
'Figure 19.1.1/8: !
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Process GPRS_Update_Location_Area VLR

19.1.1_16.1(2)
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Figure 19.1.1/16 (sheet 1 of 2): Process GPRS_Update _Location_Area VLR
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Process GPRS_Update_Location_Area VLR
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Figure 19.1.1/16 (sheet 2 of 2): Process GPRS_Update _Location_Area VLR
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Macrodefinition GPRS_Location_Update_Completion_VLR 19.1.1_17(1)

Figure 19.1.1/17: Signals to/from the left
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Figure 19.1.1/17: Macro GPRS_Location_Update_Completion_VLR
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Macrodefinition VLR_Update_ GPRS_HLR
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Figure 19.1.1/18 (sheet 1 of 2): Macro VLR_Update_ GPRS_HLR
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Macrodefinition VLR_Update_ GPRS_HLR 19.1.1_18.2(2)
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Figure 19.1.1/18 (sheet 2 of 2): Macro VLR_Update_ GPRS_HLR
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When addressed by the SGSN, the following macros are used by the process Update GPRS Location HLR:
- Receive_Open_indication, defined in subclause 25.1;
- Check_indication, defined in subclause 25.2;
- Insert_ Subs Data In SGSN_Framed HLR, described in subclause 19.4.x;
- Control_Tracing HLR with_SGSN, described in subclause 25.9;

and the processes Cancel _L ocation_ HLR (see subclause 19.1.2) and Subscriber_Present HLR (see subclause 19.1.1.7)
areinvoked.

The location updating processin the HLR is activated by receipt of aMAP_UPDATE_GPRS LOCATION indication
(seefigure 19.1.1/19):

- if thereis aparameter problem in the indication, the error Unexpected Data Value isreturned in the
MAP_UPDATE_L OCATION response (see Check_indication macro defined in subclause 25.2); if the
subscriber is not known in the HLR, the error Unknown Subscriber (with diagnostic value set to “Imsi
Unknown”) isreturned in the response. In either case the process terminates;

- if Network Access Mode is set to “non-GPRS only” the error Unknown Subscriber (with diagnostic value set to
“Gprs Subscription Unknown”) is returned in the response. The process terminates;

- tracing shall be set to deactive in the SGSN.

- if the SGSN number received in the MAP_UPDATE_GPRS LOCATION indication differs from the one
actually stored against the subscriber, the Cancel_Location HLR processis started to cancel the subscriber data
in the stored SGSN (see subclause 19.1.2).

The next action will be to check whether the subscriber is allowed to roam into the PLMN indicated by the SGSN
Number given inthe MAP_UPDATE_GPRS L OCATION indication:

- if the subscriber is not allowed to roam into the PLMN, the error Roaming not Allowed with cause PLMN
Roaming Not Allowed or 'Operator determined Barring', depending on the case, is returned in the
MAP_UPDATE_GPRS LOCATION response, and the routing information stored (SGSN number) is deleted
(deregistration);

- otherwise the HLR database will be updated with information received in the indication. The HLR setsthe "M S
purged for GPRS" flag to False and checks whether tracing is required for that subscriber. Thisis handled by the
macro Control_Tracing HLR-with_ SGSN described in subclause 25.9.

Thereafter, the macro Insert_Subs Data In SGSN_Framed HLR described in subclause 19.4.x isinvoked. The
outcome of this macro may be:

- aborted, in which case the process terminates,

- error, inwhich case the error System Failure isreturned in the MAP_UPDATE_GPRS LOCATION response
and the process terminates;

- OK, indicating successful outcome of downloading the subscriber data to the SGSN.

The SUBSCRIBER_PRESENT_HLR processis then started to alert the Short Message Service Centre, if required (see
subclause 19.1.7).

Finally the HLR number is returned in the MAP_UPDATE_GPRS L OCATION response.

In all cases where the HLR sendsaMAP_UPDATE_GPRS LOCATION response to the SGSN, the dialogue towards
the SGSN isterminated by aMAP_CLOSE request with parameter Release Method indicating Normal Release.
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Process Update_Location_HLR 19.1.1_9.1(2)

'Figure 19.1.1/9: [
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Process Update_Location_HLR 19.1.1 9.2(2)

Figure 19.1.1/9: .
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Process Update_Location_HLR 1(4)
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Figure 19.1.1/9 (sheet 1 of 4): Process Update Location HLR
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Process Update_Location_ HLR
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Figure 19.1.1/9 (sheet 2 of 4): Process Update Location HLR
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Figure 19.1.1/9 (sheet 3 of 4): Process Update Location HLR
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Process Update_Location_HLR 4(4)
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Figure 19.1.1/9 (sheet 4 of 4): Process Update Location HLR
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:Figure 19.1.1/19: GPRS Location Updating in the HLR
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Figure 19.1.1/19 (sheet 1 of 2):
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Process Update_ GPRS_Location_HLR 19.1.1_19.2(2)
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Figure 19.1.1/19 (sheet 2 of 2): Process Update_ GPRS_Location_HLR
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19.1.1.5 Send Identification

19.1.1.5.1 General

This serviceisinvoked by athe VLR when it receives Update locationa-MARP-UPBATE LOCATION-AREA from the
M SC-ndication-containing-aLA- indicating that the subscriber was registered in adifferent VLR (henceforth called the
Previous VLR, PVLR). If the identity of the PVLR is derivable for the VLR (usualy if both are within the same
network), the IMSI and authentication sets are requested from the PVLR (see subclause 19.1.1.3), using the service
described in subclause 8.1.4.

+ + B oo 4 G 4o -4
| MSG! ! PVLR 1o e - - oo ' PVLR!
+ + Foe -+ Foem -+

[} 1

] | |

MAP_UPDATE_LCGAR ON— |

AREA } MAP_SEND }

______________________ >

} | DENTI FI CATI ON }

} MAP_SEND }

o e e e o e e e e e ei e e e e o o-
} | DENTI FI CATI ON ack }
1 1

NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.1/10: Interface and services for Send Identification

19.1.15.2 Detailed procedure in the VLR
The VLR procedureis part of the location area updating process described in subclause 19.1.1.X3;-see-also
19.1.1.5.3 Detailed procedure in the PVLR

On receipt of adialogue request for the Send Identification procedure, (see Receive_Open_Ind macroin
subclause 25.1), the PVLR will:

- terminate the procedure in case of parameter problems;
- revert to the MAP version Vr procedure in case the VLR indicated version Vr protocol; or
- continue as below, if the dialogue is accepted.

If the PVLR process receivesaMAP_NOTICE indication, it terminates the dialogue by sending aMAP_CLOSE
request.

If the PVLR process receivesaMAP_SEND_IDENTIFICATION indication from the VLR (see figure 19.1.1/11), it
checks whether the subscriber identity provided is known:

- if s0,the IMSI and - if available - authentication parameters for the subscriber are returned in the
MAP_SEND_IDENTIFICATION response;

- if not, the error Unidentified Subscriber isreturned inthe MAP_SEND_IDENTIFICATION response.

In all caseswherethe PVLR sendsaMAP_SEND_IDENTIFICATION response to the VLR, the dialogue towards the
VLR isterminated by aMAP_CLOSE request with parameter Release Method indicating Normal Release.
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Process Send_ldentification _PVLR 19.1.1_11(1)
'Figure 19.1.1/11: Process in the Previous VLR to handke ",
' an identification request \

——
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Process Send_Identification_VLR

. VLR protocol handling of |
request IMSI 0

Request IMS

1(1)

Signals to/from the left
are to/from the VLR Location
Management application.

Signals to/from the right
are to/from the PVLR MAP protocol
machine, handling Location Management.
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cnf
MAP_CLOSE_
req
Check_
Confirmation
OK Provider Error User Error
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Figure 19.1.1/XX (sheet 1 of 1): Process Send ldentification VLR
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Process Send_ldentification_PVLR SI_PVLR1(1)
‘7PVLR7proitoc;)\ r;anéliné 0; N Signals to/from the left

' Send Identification from ' 1 are to/from the PVLR

' the new VLR ' Location Management

i application

Signals to/from the right
are to/from the new VLR.

NULL
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response MAP_P_ABORT _i
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Set user error req
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Figure 19.1.1/XX (sheet 1 of 1): Process Send ldentification PVLR
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19.1.1.6 The Process Update Location VLR

This processis started by some other MAP user process in case the HLR need to be updated due to previous network
failure. It isinvoked when the subscriber accesses the network, e.g. for mobile originated call set-up, response to paging
or supplementary services handling. Here, location updating consists only of invoking the macro VLR _Update HLR
described above (see subclause 19.1.1.3), which performs HLR updating and downloading of subscriber data.

If updating is successful (OK) the HLR Number is received in the MAP_UPDATE_LOCATION confirm
primitive and the process terminates.

If one of the errors Roaming not Allowed or Unknown Subscriber is received instead, all subscriber data are
deleted from the VLR before the process terminates.

In case some other error occurs during HLR updating, the process simply terminates. Note, in all error cases the
initiating restoration flagsin VLR remain false, therefore a new HLR updating attempt will be started later on.

NOTE: Thisprocesswill be performed independent from the calling process, no coordination is required.
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Process UL_VLR 19.1.1 12(1)

VLR_
_update_
_HLR
Roaming_Not_Allowed Unknown_Subscriber Procedure_Error Aborted
oK
'Set_HLR_
_cnf_ind_to_ ‘Delete_MS' ‘Delete_MS'

_not_confimed'

‘Update_
_register’

Figure 19.1.1/12:
Location updating initiat
by VLR: VLR process

ETSI



GSM 09.02 version 7.1.0 Release 1998 64 3G TS 29.002 V3.1.0 (1999-09)

Process UL_VLR 19.1.1 12(1)

_update_

Roaming_Not_Allowed Unknown_Subscriber Procedure_Error Aborted

OK

‘Set_HLR_

_cnf_ind_to_ ‘Delete_MS' ‘Delete_MS'
_not_confimed'

‘Update_
_register'

Figure 19.1.1/12:
Location updating initiat
by VLR: VLR process

Figure 19.1.1/12: Process UL_VLR
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Process Subscriber_Present_ HLR 19.1.1_13(1)
:Figure 19.1.1/13: Process Subscriber_Present_H LR @
MWD_ set
(no’)
(yes)

Alert_Service_
_Centre_HLR
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19.1.1.8 Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf subclause 25.1;
Insert_Subscriber_Data SGSN subclause 25.7;
Activate Tracing_SGSN subclause 25.9;

Thelocation updating process

The MAP process receives an « Update HLR request » from the relevant processin the SGSN (see GSM 03.60) to
perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IMSI tranglation exists as there are not
yet any SS7 links to the subscribers HPLMN), the « Update HLR negative response » with error Roaming Not Allowed
(cause PLMN Roaming Not Allowed) is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dialogue towards the HLR by sending a MAP_OPEN request
without any user specific parameters, together witha MAP_UPDATE_GPRS L OCATION request containing the
parameters

- IMS, identifying the subscriber;
- SGSN Address and SGSN number;

In case the HLR rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN
will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert Subs Data SGSN defined in
subclause 25.7;

NOTE: TheHLR may repeat this service several times depending on the amount of data to be transferred to the
SGSN and to replace subscription data in case they are not supported by the SGSN.

- aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing_SGSN defined in
subclause 25.9;

- the MAP_UPDATE_GPRS LOCATION confirmation:

- if this confirmation contains the HLR Number, this indicates that the HLR has passed all information and that
updating has been successfully completed. The « Update HLR response » message is returned to the
reguesting process for completion of the SGSN updating (see GSM 03.60).

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some other),
the corresponding error is returned to the requesting process in the « Update HLR negative response ».

- aMAP_P _ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is
returned to the requesting process in the « Update HL R negative response ».

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative
response » with the appropriate error is returned to the requesting process.
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Process SGSN_Update_HLR 19.1.1_20.1(2)
: 7777777777777 _7 7 ) S 1 Signals from/to the left
:Flgure 19.1.1/20: HLR updating in SGSN - are from/to requesting processin SGSN

Signals to/from the right

< > are to/from the HLR

Update HY
Request

" "requesting process
'see GSM 03.60

('no’)

MAP_OPEN_Req,
MAP_UPDATE_GPRS_LOCATION_Req,
MAP_DELIMITER_Req

Set Error Roaming_Not_Allowed

Receive_ UpdateHUR 10 '
Open_cnf NegativeResponse réquesting process
Error, Vr ,see GSM 03.60
OK
SetError ——Procedure Error Idle

Update HY
NegativeR

W AIT_FOR
_DATA

Figure 19.1.1/20 (sheet 1 of 2): Process SGSN_Update_HLR
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Process SGSN_Update_HLR 19.1.1_20.2(2)

Signal from/to the left

are from/to requesting processin SGSN
7777777777777777777777 ' Signals to/from the right

are to/from the HLR

W AIT_FOR
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L L
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Update HLR o ' Update HLR 10 _
NegativeRefsbohsTéeqUEStmg process Response| ’:requestlng process
.see GSM 03.60 .see GSM 03.60

DATA

Idle
W AIT_FOR >

,

MAP_NOTCE_Ind MAP_U_ABORT ind,
MAP_P_ABORT Ind,
MAP_CLOSE_In

_ 'from requesting process
'see TS GSM 03.60

Req

Set Emor ——Procedure Error

Update HLR to

NegativeResponse requesting process

=

Figure 19.1.1/20 (sheet 2 of 2): Process SGSN_Update_HLR
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19.1.2 Location Cancellation

19.1.2.1 General

The purpose of this processisto delete a subscriber's record from a previous visitor location register after she has
registered with a new visitor location register. Also this processis used to delete a subscriber's record from a old SGSN
after she has registered with a SGSN. The procedure may also be used if the subscriber's record isto be deleted for other
operator determined purposes, e.g. withdrawal of subscription, imposition of roaming restrictions or modifications to the
subscription which result in roaming restrictions. Location cancellation can be used to enforce location updating
including updating of subscriber datain the VLR or in the SGSN at the next subscriber access.

In all cases, the processis performed independently of the invoking process (e.g. Location Updating).

The service as described in subclause 8.1.3 is invoked when an HLR receivesa MAP_UPDATE _LOCATION
indication from a VLR other than that stored in its table for this subscriber. Also the MAP_CANCEL_LOCATION
service isinvoked when the HLR receivesaMAP_UPDATE_GPRS LOCATION indication from a SGSN other than
stored in its table for this subscriber. Additionally the service may be invoked by operator intervention. The
MAP_CANCEL_LOCATION serviceisin any case invoked towards the VLR or the SGSN whose identity is contained
inthe HLR table.

+o-- -t D +----+ D +----+
PVLR +------m - - - R tHLR | ------- SRR | PVLR}
+----+ +----+ +----+

NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/1: Interface and services for Location Cancellation

NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/6: Interface and services for Location Cancellation in GPRS

19.1.2.2 Detailed procedure in the HLR

The location cancellation processis started by an external process as stated above. The HLR opens a dialogue with the
VLR or with the SGSN whose identity is contained in the HLR table (MAP_OPEN request without any user specific
parameters), sending the MAP_CANCEL_LOCATION request primitive (see figures 16.1.2/2 and 16.1.2/4), containing
the parameters:

- IMSl, to identify the subscriber to be deleted from that VLR or SGSN;
- LMSI, whichisincluded if available in the HLR. LMSI is not applicable between HLR and SGSN;

- Cancellation Type if the Cancel Location is sent to SGSN. Cancellation Type is not applicable between HLR and
VLR. If the VLR receives this parameter and do not understand it this parameter shall be ignored.
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Process Cancel Location HLR 19.1.2_2(1)
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Process Cancel_Location_HLR 1(2)

, Process in the HLR MAP Protocol Machine,
for handling Location Cancellation

Signals to/from the left are
to/fromthe VLR
Signals to/from the right are
toffrom the HLR Application

NULL >

Cancel

Location

MAP_OPEN_Req
MAP_CANCEL_LOCATION_Req
MAP_DELIMITER_Req

R%C:e"f  'See 3G TS 29.002
Cnf. ' Chapter 25.1.2
OK
vr Error
WAIT_FOR_ Perform_MAP_ Set Negative Response
ACK Vr_Dialogue to System Failure
Cancel Location

NULL Negative Responsg

Figure 19.1.2/2 (Sheet 1 of 2): Process Cancel_Location_HLR
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Process Cancel Location HLR
, Process in the HLR MAP Protocol Machine,
for handling Location Cancellation 1
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Figure 19.1.2/2 (Sheet 2 of 2): Process Cancel Location HLR
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Process Cancel Location VLR 19.1.2_3(1)
:Figure 19.1.2/3: Location Cancellation in the VLﬁ“
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Figure 19.1.2/3: Process Cancel_Location_VLR
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19.1.24 Detailed procedure in the SGSN

Opening of the dialogue is described in the macro Receive Open_Ind in subclause 25.1, with outcomes:
- procedure termination; or
- dialogue acceptance, with processing as below.

If the SGSN process receivesaMAP_NOTICE indication, it terminates the dialogue by sending aMAP_CLOSE
request.

If the SGSN process receivesa MAP_CANCEL_LOCATION indication from the HLR (see figure 19.1.2/4), the
parameters are checked first (macro Check _Indication, see subclause 25.2). In case of parameter problems the
appropriate error is sent in the MAP_CANCEL_LOCATION response.

Thereafter the SGSN checks whether the subscriber identity provided is known in the SGSN:

- if 50, the data of the subscriber are deleted from SGSN table and aMAP_CANCEL_LOCATION responseis
returned without any parameters;

- if not, location cancellation is regarded as being successful, too, and the MAP_CANCEL_LOCATION response
is returned without any parameters.

In either case, after sending the MAP_CANCEL_LOCATION response the SGSN process rel eases any P-TMSI which
may be associated with the IMSI of the subscriber, terminates the dialogue (MAP_CLOSE with Release Method Normal
Release) and returns to theidle state.
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Process Cancel GPRS_ Location HLR 19.1.2_4(1)

‘Figure 19.1.2/4: Location Cancellation' ",

‘ inthe HLR for GPRS i :
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MAP_CANCEL_LOCATION_Req,
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LOCATION_ ABORT_ Ind - -
Cn Ind
Check_ MAP_CLQSE
Confirmation Req
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Figure 19.1.2/4: Process Cancel_GPRS_Location_HLR
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Process Cancel _Location SGSN 19.1.2_5(1)
:Figure 19.1.2/5: Location Cancellation in the SGSN
< NULL >
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Figure 19.1.2/5: Process Cancel_Location_SGSN
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Process Detach_IMSI_MSC 19.1.3 2(1)

Figure 19.1.3/2:
Detach IMSI in MSC i :
NULL >
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Process Detach_IMSI_VLR 19.1.3_3(1)

MAP_DETACH
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Error

OK
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_known
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'Set_IMSI_
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MAP_CLOSH. _ rearranged end
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Figure 19.1.3/3: ‘
Detach IMSlin VLR
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19.1.4 Purge MS

19.1.4.1 General

When the VLR or the SGSN receives an indication on the O& M interface that the M S record is to be purged (either
because of administrative action or because the MS has been inactive for an extended period), this procedure invokes
the MAP_PURGE_MS service described in subclause 8.1.6 to request the HLR to set the "M S purged for non-GPRS"
or the “M S purged for GPRS’ flag for the MS so that any request for routing information for a mobile terminated call or
amobile terminated short message will be treated asif the MS is not reachable. The message flows are shown in

figures 19.1.4/1and 19.1.4/5.

It is optional for the network operator to delete M S records from the VLR or from the SGSN, but if the option is used
the VLR or the SGSN shall notify the HLR when a record has been del eted.

The O&M processin the VLR or in the SGSN must ensure that during the MS purging procedure any other attempt to
access the M S record is blocked, to maintain consistency of data.

Fomm - + D Fomm - +
VLR #-------- [ ' HLR !
Fomm - + Fomm - +
MAP_PURGE_MS
_________________________ >

Fomm - + G Fomm - +
| SGSN#-------- EEEEEEEEEEE ! HLR !
Fomm - + Fomm - +
MAP_PURGE_MS
_________________________ >

Figure 19.1.4/5: Gr Interface and services for MAP_PURGE_MS

19.1.4.2 Detailed procedure in the VLR
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19.1.4.3 Detailed procedure in the HLR

19.14.4 Detailed procedure in the SGSN

When the SGSN receives an indication from O&M that an MS record is to be purged, it invokesthe MAP_PURGE_MS
service (see figure 19.1.4/4).

The SGSN opens the dialogue to the HLR with aMAP_OPEN request containing no user specific parameters. The
MAP_PURGE_MS request contains the IMSI of the MS which isto be purged and the SGSN number.
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The SGSN then waits for the MAP_OPEN confirmation (see macro Receive_Open_Cnf, subclause 25.1), indicating one
of:

- rejection of the dialogue (process terminates);
- reversionto Vr (process terminates);
- dialogue acceptance.

If the HLR accepts the dialogue it returnsa MAP_PURGE_MS confirmation, containing no parameter, indicating
successful outcome of the procedure.

If aMAP_PURGE_MS confirmation containing a provider error, data error or user error, or aMAP_P_ABORT,
MAP_NOTICE or premature MAP_CL OSE indication, has been received, the failure is reported to the O& M interface.
Successful outcome of the procedure leads to deletion of the subscriber data and freezing of the P-TM S| if so requested
by the HLR, and is reported to the O& M interface.
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Process Purge_MS_VLR 19.1.4_2(1)

‘Figure 19.1.4/2: Process in the VLR to notify the HLR' *, Null
: that an MS record has been purged '
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are to/from the HLR MAP
protocol machine.
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Figure 19.1.4/2: Process Purge_MS_VLR
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Process Purge_MS_HLR 19.1.4_3(1)

Figure 19.1.4/3: Process in the HLR to handle a . -
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Figure 19.1.4/3 (Sheet 1 of 2): Process Purge MS HLR
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Figure 19.1.4/3 (Sheet 2 of 2): Process Purge MS HLR
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‘Figure 19.1.4/4: Processinthe SGSN to notify the HLR ', Null
: that an MS record has been purged '
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Figure 19.1.4/4: Process Purge_MS_SGSN
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