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17.7.5 Supplementary service codes

al | LCSPri vacyExcepti on SS- Code ::= '10110000'B
-- all LCS Privacy Exception d asses

uni ver sal SS-Code ::= '10110001'B
-- allow location by any LCS client

callrel ated SS-Code ::= '10110010'B

-- allow location by any val ue added LCS cliér{t to which a call
-- is established fromthe target M

cal l unrel at ed SS-Code ::= '10110011'B
-- allow location by designated external value added LCS clients
pl moper at or SS-Code ::= '10110100'B

-- allow location by designated PLMN operator LCS clients

al | MOLR- SS SS- Code ::= '1100410000' B
-- all Mbile Oiginating Locati on Request C asses

basi cSel f Locati on SS-Code ::= '1100410001'B
-- allow an M5 to request its own |ocation

aut ononmousSel f Locat i on SS-Code ::= '1100410010'B

-- allow an M5 to performself location without interaction
-- with the PLMN for a predeterm ned period of tine
transferToThirdParty SS-Code ::= '1100410011'B

-- allowan M5 to request transfer of its location to another LCS client

END
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7.6.3.63 LCS Privacy Exception Parameters

This parameter gives the status of each LCS privacy exception class and any additional parameters relevant to this class.
The parameter contains the following information:

- provisioned SS-Status (see subclause 7.6.3.17);
- privacy verification-bynatification to MS user (see subclause 7.6.3.65B)
- external client List (see subclause 7.6.3.64);
- internal client List (see subclause 7.6.3.65)

7.6.3.64 External Client List

This parameter is only applicable to the non-call related privacy class and gives the identities of the external clients that
are allowed to locate atarget MS for anon-call related MT-LR. Each identity is an international (e.g.E.164) address. For
each identified external client, GMLC restrictions may be defined. It may also be indicated if the MS shall be notified of
anon-restricted MT-LR from each identified LCS client.and, if so, whether notification only or notification with privacy
verification shall apply. Usage of this parameter is defined in GSM 03.71.

7.6.3.65 Internal Client List

This parameter is only applicable to the PLMN operator privacy class and gives the identities of the internal PLMN
operator clientsthat are allowed to locate atarget MS for an NI-LR or MT-LR. Usage of this parameter is defined in
GSM 03.71.

7.6.3.66 MO-LR List

This parameter defines the classes of MO-LR for which a subscription exists for a particular MS. For each class, the
following information is provided:

- SS-Code (see subclause 7.6.4.1);

7.6.3.67 Privacy Notification to Verification-By-MS User

This parameter is applicable to the non-call related privacy class and call related privacy class.and For non-call related
privacy classit indicates whether the MS user shall be notified for a non-call related MT-LR from any value added LCS
client when the MT-LR isrestricted and be enabled to accept or override the restriction. For call related privacy class it

indicates whether the M S shall be notified of acall related MT-LR and, if so, whether notification only or notification
with privacy verification shall apply. Usage of this parameter is defined in GSM 03.71.
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17.7  MAP constants and data types

17.7.1 Mobile Service data types

MAP- MB- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- Ms-DataTypes (11) version5 (5)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N
EXPORTS

-- location registration types
Updat eLocat i onAr g,

Updat eLocat i onRes,

Cancel Locat i onArg,

Cancel Locat i onRes,

Pur geMs- Ar g,

Pur geMs- Res,

Sendl denti fi cati onRes,

Updat eGpr sLocat i onAr g,

Updat eGpr sLocat i onRes,

-- handover types

Pr epar eHO Ar g,

Pr epar eHO- Res,

Pr epar eSubsequent HO Ar g,

-- authentication nanagenent types
SendAut hent i cat i onl nf 0Ar g,
SendAut henti cati onl nf oRes,

-- security nmanagenent types
Equi pnent St at us,
Kc,

-- subscriber nmanagenent types
I nsert Subscri ber Dat aAr g,
I nsert Subscri ber Dat aRes,
Del et eSubscri ber Dat aAr g,
Del et eSubscri ber Dat aRes,
Subscri ber Dat a,

CODB- Dat a,

Subscri ber St at us,
ZoneCodeli st ,

maxNun®f ZoneCodes,

O Csl,

O BcsnCanel TDPCri teri alLi st,
SS-Csl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,
Canel Capabi |l i t yHandl i ng,
Basi cServiceCriteria,
Suppor t edCanel Phases,
max NuntX Canel TDPDat a,
CUG | ndex,

CUG I nterl ock,

I nter CUG Restrictions,

I nt raCUG Opti ons,

Noti fi cati onToMSUser ,




68 **x NEXT REFERENCED ASN.1 DEFINITION = ****

69
70
;% -- subscriber management types
73 [InsertSubscriberDataArg ::= SEQUENCE {
74 i mBi [0] IMS OPTI ONAL,
75 COVPONENTS OF Subscri ber Dat a,
;9 ext ensi onCont ai ner [ 14] Extensi onCont ai ner OPTI ONAL,
78 naea- Pref erredCl [15] NAEA- PreferredC OPTIl ONAL,
79 -- naea-PreferredCl is included at the discretion of the HLR operator.
80 gprsSubscri pti onDat a [16] GPRSSubscri pti onDat a OPTI ONAL,
81 roam ngRestri ct edl nSgsnDueToUnsupport edFeat ure [ 23] NULL
82 OPTI ONAL,
83 net wor kAccessMode [24] Networ kAccessMode OPTI ONAL,
84 | sal nformation [25] LSAlI nformation OPTIl ONAL,
85 | mu- I ndi cat or [21] NULL OPTI ONAL,
g? | cslnformation [22] LCSInformation OPTI ONAL
88 -- If the Network Access Mdde paraneter is sent, it shall be present only in
89 -- the first sequence if the seqmentation is used
90
91 [LCSInformation ::= SEQUENCE {
92 gm c-List [0] GMLC- Li st OPTI ONAL,
93 | cs- PrivacyExcept i onLi st [1] LCS-PrivacyExceptionLi st OPTI ONAL,
94 mol r- Li st [2] MOLR-List OPTI ONAL,
95 |...}
96
97 [GWL.C List ::= SEQUENCE Sl ZE (1..nmaxNumOf GML.C) OF
98 | SDN- Addr essString
99 -- if segnentation is used, the conplete GWC-List shall be sent in one segnent
100
101 [mexNunmOF GMLC INTEGER ::= 5
102
103
104 **xx  NEXT MODIFIED ASN.1 DEFINITION  ****
105
106
107 |LCS-PrivacyExceptionList ::= SEQUENCE S| ZE (1..maxNunQf Privacyd ass) OF
108 LCS- Pri vacyd ass
109
110 [maxNunmO¥ PrivacyCd ass |INTEGER ::= 4
111
112 [LCS-Privacyd ass ::= SEQUENCE {
113 ss- Code SS- Code,
%%4 ss- Stat us Ext - SS- St at us,
; T . ro] '
11 notificati onToMSUser [0] NotificationToMSUser OPTI ONAL,
11 -- notificati onToMBUser privaeyVerificationByMSUser—i s expected only for SS-code =
118 |cal I unrel ated_or
11 -- SS-code = callrel ated
120 external dientList [1] External dientList OPTI ONAL,
121 -- externalientList is expected only for SS-code = callunrel ated
122 pl md i ent Li st [2] PLM\OientlList OPTI ONAL,
123 -- plmdCientList is expected only for SS-code =- pl moper at or
%%451 ext ensi onCont ai ner [3] ExtensionCont ai ner OPTI ONAL,
S}
126 -- if segnentation is used, the conplete LCS-PrivacyC ass shall be sent in one segnent
127
128 |External dientList ::= SEQUENCE SI ZE (0..maxNunCf External Oient) OF
129 Ext ernal d i ent
130
131 [maxNunf External dient INTEGER ::= 5
132
133 |PLMNO i ent List ::= SEQUENCE SI ZE (1..maxNumOf PLMNCl i ent) OF
134 LCSdientInternal | D
135

136 [maxNunOf PLMNClient I NTEGER ::= 5

137



External dient ::= SEQUENCE {
clientldentity LCSd i ent Ext ernal I D,
gm c-Restriction [0] GWLC-Restriction OPTI ONAL,
notificati onToMSUser [1] Notificati onToMsUser OPTI ONAL,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTIl ONAL,
..}

GWL.C Restriction ::= ENUMERATED {
gml c- Li st (0),
home- Country (1) .

-- _exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore
-- GMLC Restriction.

Noti ficati onToMSUser ::= ENUMERATED {
noti fyLocat i onAl | onednetification (0),

notifyAndVerify-Locati onAl | owedl f NoResponsenetificati-onWthPri-vacyVerification
notifyAndVerify-LocationNot Al | onedl f NoResponse(2),

-- _exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore

-- Notificati onToMSUser.

(1)
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1 Scope

The data stored in location registers are automatically updated in normal operation; the main information stored in a
location register defines the location of each mobile station and the subscriber data required to handle traffic for each
mobile subscriber. The loss or corruption of these data will seriously degrade the service offered to mobile subscribers;
it is therefore necessary to define procedures to limit the effects of failure of alocation register, and to restore the
location register data automatically. This TS defines the necessary procedures.

The basic principleis that restoration should be based on radio contact to avoid faulty data being spread in the system.

Subscriber data for supplementary services must also be correctly restored, although the impact on service of corruption
of supplementary service datais less severe.

Procedures for supporting these functions are defined in GSM 09.02 and 09.60.

The MAP operation "IMSI Attach" isused only in MAP version 1; in MAP version 2 the same function is performed by
the MAP operation "Update Location Area"'. Referencesin this specification to IMS! attach apply only to MAP version
1 network entities.

If the restoration of subscriber datain the VLR istriggered by Location Updating or IMSI Attach, the VLR retrieves
subscriber data from the HLR by sending an "Update Location" request, which triggers one or more "Insert Subscriber
Data" operations from the HLR. The "Update Location" request may also be used to send the LM SI to the HLR.

If the restoration of subscriber datain the VLR istriggered by a"Provide Roaming Number" request, the behaviour of
the VLR depends on whether it isimplemented according to MAP version 1 or MAP version 2. For MAP version 2, the
VLR retrieves subscriber data from the HLR by sending a " Restore Data" request, which triggers one or more "Insert
Subscriber Data" operations from the HLR. The "Restore Data" request is also used to send the LM S to the HLR. For
MAP version 1, the VLR retrieves subscriber data from the HLR by sending a" Send Parameters' request with
parameter type " Subscriber Data", which cannot be used to send the LM SI to the HLR.

The VLR number and M SC number in the subscriber datain the HLR are updated by the "Update L ocation™ procedure.

The GGSN (Gateway GPRS Support Node) is the point of PDN interconnection with the GSM PLMN supporting
GPRS. The GGSN contains routing information for GPRS users with a PDP context active. The necessary procedures
needed to restore GGSN data information after arestart are described in this document.

The SGSN (Serving GPRS Support Node) is the node that is serving the MS. The SGSN stores information regarding
e.g. mobility management, routing and security. The necessary procedures needed to restore this SGSN information after
arestart are described in this document.

FheA Type A LMU (Location Measurement Unit) is a network node, accessed over the GSM air interface, that is
functionally similar to an MS. All requirements associated with anon-GPRS M S in this specification apply also to an
Type A L MU except where specified otherwise.

1.1 Normative references

References may be made to:

a) specific versions of publications (identified by date of publication, edition number, version number, etc.), in
which case, subsequent revisions to the referenced document do not apply; or

b) all versions up to and including the identified version (identified by "up to and including” before the version
identity); or

¢) dl versions subsequent to and including the identified version (identified by "onwards" following the version
identity); or

d) publications without mention of a specific version, in which case 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.
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(1]
(2]

(3]
[4]
(5]
6]
[7]
(8]
(9]
[10]

[11]

1.2

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

GSM 03.05: "Digital cellular telecommunication system (Phase 2+): Technical performance
objectives'.

GSM 03.18: "Digital cellular telecommunications system (Phase 2+); Basic call handling;
Technical realization".

GSM 03.22: "Digital cellular telecommunications system (Phase 2+); Functions related to Mobile
Station (MS) in idle mode and group receive mode".

GSM 03.40: "Digital cellular telecommunications system (Phase 2+); Technical realization of the
Short Message Service (SMS) Point-to-Point (PP)".

GSM 03.60: "Digital cellular telecommunication system (Phase 2+); Stage 2 Service Description
of the General Packet Radio Service (GPRS)".

GSM 03.71: “Digital cellular telecommunications system (Phase 2+); Location Services (LCS);
Functional Description; Stage 2”.

GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification".

GSM 09.18:"Digital cellular telecommunications system (Phase 2+); Serving GPRS Support Node
(SGSN) - Visitors Location Register (VLR); Gsinterface layer 3 specification”.

GSM 09.60: "Digital cellular telecommunication system (Phase 2+); General Packet radio Service
(GPRS); GPRS Tunneling Protocol (GTP) across the Gn and Gp Interface”.

GSM 12.07: "Digital cellular telecommunications system (Phase 2); Operations and performance
management".

Abbreviations

Abbreviationsused inthis TS are listed in GSM 01.04.
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3 Restoration indicators in location registers and in
GPRS support nodes

3.1 Restoration Indicators in the VLR

Three restoration indicators are provided in the VLR for each IMSI record: "Confirmed by Radio Contact”, " Subscriber
Data Confirmed by HLR" and "L ocation Information Confirmed in HLR". A-furtherrestoration-ndicator-isprovided-in
e ! v i LM ti At i i

A 1

Theindicator "Confirmed by Radio Contact" indicates whether the VLR"s record of location area identity and MSC
number for the mobile station is confirmed by radio contact.

Theindicator "Confirmed by Radio Contact" in an IMSI record is set to theinitial value "Not Confirmed" when the
VLR receives a"Provide Roaming Number" request, an "Update Location Ared" request or an "IMSI Attach" request
for an MSfor which the VLR does not have an IMS| record. The indicator " Confirmed by Radio Contact" inan IMS]|
record is also set to theinitial value "Not Confirmed" when the VLR receives a Reset indication message from the
SGSN serving the MSif the MSis attached to both GPRS and non-GPRS services.

Theindicator "Confirmed by Radio Contact" is set to "Confirmed" when the radio contact that has been established with
the MS is authenticated.

Theindicator " Subscriber Data Confirmed by HLR" indicates whether the subscriber data set for the mobile station held
by the VLR is consistent with that held by the HLR.

Theindicator " Subscriber Data Confirmed by HLR" is set to the initial value "Not Confirmed" when the VLR receivesa
"Provide Roaming Number" request, an "Update Location Area" request or an "IMSI Attach” request for an M S for
which the VLR does not have an IMSI record.

Theindicator " Subscriber Data Confirmed by HLR" is set to "Confirmed" at either of the following events:
- The VLR successfully performs an "Update Location” to the HLR;
- The VLR successfully performs a"Restore Data" operation to the HLR.

The indicator "Location Information Confirmed in HLR" indicates whether the HLR"s record of VLR number and MSC
number for the mobile station is confirmed by radio contact.

Theindicator "Location Information Confirmed in HLR" is set to "Not Confirmed" at any of the following events:

- The VLR receivesan "Update Location Area" request or an IMSI Attach” request for an MS for which the VLR
has no IMSI record;

- A VLR which serves two or more M SCs receives a " Provide Roaming Number" request for an MS for which the
VLR has no IMSI record;

- TheVLR receives a"Reset" message from the HLR with which the MSis registered.
Theindicator "Location Information Confirmed in HLR" is set to " Confirmed" at either of the following events:

- A VLR which serves only one MSC receives a " Provide Roaming Number" request for an MS for which the
VLR has no IMSI record;

- Successful completion of the "Update Location" procedure triggered by authenticated radio contact.
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3.2 Restoration Indicators in the HLR

As an implementation option, one restoration indicator may be provided in the HLR for each IMS| record: "Check SS'.
The"Check SS" indicator is set to "Check Required" when the HLR restarts after afailure.

The"Check SS" indicator is checked whenever the HLR receives an "Update Location" request fromaVLR. If it isset
to "Check Required”, after successful completion of subscriber dataretrieval that ran embedded in the "Update
Location" procedure the HLR sends a"Forward Check SS Indication" request message to the VLR and sets the " Check
SS" indicator to "Check Not Required".

3.3 Restoration Indicators in the SGSN

Two restoration indicators are provided in the SGSN for reach IMSI record: “ Subscriber Data Confirmed by HLR” and
“Location Information Confirmed in HLR".

Theindicator " Subscriber Data Confirmed by HLR" indicates whether the subscriber data set for the mobile station held
by the SGSN is consistent with that held by the HLR.

Theindicator " Subscriber Data Confirmed by HLR" is set to the initial value "Not Confirmed" when the SGSN receives
a Routing Area Update request or an IMSI- and/or GPRS Attach request for an MS for which the SGSN does not have
an IMS] record.

Theindicator " Subscriber Data Confirmed by HLR" is set to " Confirmed" at the following event:
- The SGSN successfully performs an Update GPRS Location to the HLR;

The indicator "Location Information Confirmed in HLR" indicates whether the HLRs record of the SGSN address for
the mobile station is confirmed by radio contact.

Theindicator "Location Information Confirmed in HLR" is set to "Not Confirmed" at any of the following events:

- The SGSN receives a Routing Area Update request or an IMSI- and/or GPRS Attach request for an M S for
which the SGSN hasno IMS| record,;

- The SGSN receives a“Reset” message from the HLR with which the MSis registered.
Theindicator "Location Information Confirmed in HLR" is set to "Confirmed" at the following event:
- Successful completion of the Update GPRS L ocation procedure to the HLR.
Theindicator "VLR-Reliable" indicates whether the VLR serving the M S has performed a restart.

Theindicator "VLR-Reliable" is set to the value "false" when the SGSN receives a Reset indication message from the
VLR serving the MS if the MSis attached to both GPRS and non-GPRS services. The indicator "VLR-Rdiable" is set
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to the value "true" when the SGSN receives a confirmation from a VLR that alocation update procedure to the affected
VLR has been successfully performed.

Theindicator “SGSN-Reset” indicates whether the SGSN has recently experienced a restart.

Theindicator "SGSN-Reset" is set to the value "true" when the SGSN suffers arestart. This indicator is unique per
SGSN. Theindicator "SGSN-Reset" is set to the value "false" after a certain time specified by the operator. The value of
the timer controlling the reset of the “ SGSN-Reset” indicator shall be longer than the periodic routeing area update timer
value used by the M Ss.

4 Restoration of data in the VLR

The effect on service of failure of a VLR is different from the effect of failure of an HLR. The procedures for restoration
of aVLR and an HLR are therefore different.

4.1 Restart of the VLR

When a VLR restarts after afailure, all IMSI records affected by the failure are erased.

There will be no subscriber data or location information stored for an affected mobile station until after the VLR has
received either a"Provide Roaming Number" request or an "Update location Area" request for that mobile station.

The VLR causes all affected TMSIsand all affected LMSIsto become invalid. "Invalid" in this context means that the
TMSI and LMSI can no longer be regarded as accurate. The term is used to avoid unnecessary constraints on the
implementation.

On receipt of either a"Provide Roaming Number" request or an "Update Location Area" request, restoration of
subscriber datain the VLR istriggered individually for each IMSI record as described below.

4.2 Restoration Procedures

The objective of the restoration procedure isto handle all traffic for each mobile subscriber correctly. In order to meet

this objective, the procedure must make the subscriber datain the VLR consistent with that in the HLR, and make the

location information in the HLR and VLR reflect accurately the current location of the M S.-Foran MU -the procedure
i ot i 1 I \Vi| arle o | fa AV i aTa '

v
- alal N\
{H-O v = accuidai U v 0

4.2.1 Incoming Call
a) Send Routing Information (GMSC->HLR)

The HLR sends "Provide Roaming Number" to the VLR as for normal operation. The LMSI is updated by the
VLR when the VLR requests the transfer of subscriber data from the HLR using the "Restore Data" operation.

b) Provide Roaming Number (HLR->VLR)

- Regardless of whether the VLR has an IMSI record corresponding to the IMSI in the "Provide Roaming
Number”, it returns an MSRN. If no IMSI record exists, the VLR creates a skeleton IMS| record, sets the
indicators " Subscriber Data Confirmed by Radio Contact” and " Confirmed by HLR" to "Not Confirmed" and
(if IMSI Attach is used) marksthe IMSI as attached. If the VLR serves two or more MSCs, the VLR setsthe
indicator "L ocation Information Confirmed in HLR" to "Not Confirmed". Otherwiseg, if the VLR serves only
one MSC, the indicator "L ocation Information Confirmed in HLR" is set to the initial value " Confirmed".

- If theindicator "Subscriber Data Confirmed by HLR" is "Not Confirmed" the VLR requests authentication
data, if required and still not available and subscriber data from the HLR. When the dialogue that covers the
subscriber dataretrieval procedure is completed successfully, the VLR sets the indicator " Subscriber Data
Confirmed by HLR" to "Confirmed". The indicators " Confirmed by Radio Contact" and "Location
Information Confirmed in HLR" remain unchanged.
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©)

d)

If the IMSI record for the MSis marked " Subscriber Data Confirmed by HLR" but "Not Confirmed by Radio
Contact" the operator may choose an appropriate method to limit the number of " Search for MS" procedures
for that MS.

Send Information for 1/C Call Setup (MSC->VLR)

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns a" System Failure" error.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is compl ete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for I/C Call Setup" procedure.

Process Access Reguest in Response to Search (MSC->VLR)

If the M S responds to paging, the M SC sends a positive response to the search request and a " Process Access
Request” to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to "Confirmed", sets the location areainformation for the M S, and handles the request in the
normal way.

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setsthe indicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.

4.2.2
a) Send Routing Information for MT SMS (SMS-GMSC->HLR)

b)

©)

Mobile Terminated Short Message

The HLR returns the MSC number as for normal operation.

Send Information for MT SMS (MSC->VLR) - MAP version 2

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns an "Unidentified Subscriber" error. This causes the MSC to report a short message delivery
failure, with cause "Unidentified Subscriber”, to the SMS gateway MSC. The Gateway M SC sends a " Report
SM Delivery Status' request, with a cause of "Absent Subscriber”, to the HLR. This causes the HLR to set
the "Mobile Station Not Reachable Flag" for the MS, as described in Technical Specifications GSM 03.40
and GSM 09.02.

If the VLR has an IM S record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedure is used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is compl ete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for MT SMS" procedure.

Send Information for 1/C Call Setup (MSC->VLR) - MAP version 1
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If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns a" System Failure" error. This causes the MSC to report a short message delivery failure, with
cause "System Failure”, to the SM S gateway MSC.

If the VLR has an IM S| record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedure is used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is compl ete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for MT SMS" procedure.

d) Process Access Request in Response to Search (MSC->VLR)

If the M S responds to paging, the M SC sends a positive response to the search request and a " Process Access
Request" to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to "Confirmed", sets the location areainformation for the MS, and handles the request in the
normal way.

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the
VLR setstheindicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is compl ete.

4.2.3

Mobile Terminating Location Request (MT-LR)

Receipt of an MT-LR for atarget MSidentified by its IMSI in a serving MSC during VLR restoration is supported by
the procedures below.

a) Provide Subscriber Location (GMLC->MSC/VLR)

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns an "Unidentified Subscriber" error. This causes the MSC to report alocation failure, with cause
"Unidentified Subscriber", to the GMLC.

If the VLR has an IM S| record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedure is used
instead of the "Page MS" procedure when paging for the MS.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is compl ete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Provide Subscriber
Location" procedure.

b) Process Access Request in Response to Search (MSC->VLR)

If the M S responds to paging, the M SC sends a positive response to the search request and a " Process Access
Request" to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to "Confirmed", sets the location areainformation for the MS, and handles the request in the
normal way.

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the
VLR setstheindicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.
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4.2.4

Incoming LCS Information Request

Receipt of an incoming BSSMAP-LE LMU Connection Request- CS-Haformation-Reguest from an SMLC directed to a
specific Type A LMU is supported by the procedures below.

a) Request associated withan LMU (SMLC->MSC/VLR)

If the VLR has no IMSI record, or if the record ismarked "Subscnber Data Not Conﬂrmed by HLR"er—H‘-

SMJ:@%meerreet the VLR returns an "Un| dent|f|ed Subscrl ber" error.

If the VLR has an IM S| record for an LMU marked " Subscriber Data Confirmed by HLR" and "Not
Confirmed by Radio Contact”, the VLR handles the request in the normal way, except that the " Search for
MS" procedureis used instead of the "Page MS" procedure when paging for the LMU.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact"-and-Locationtnformation-Confirmed-n-SMEC™, the VLR handles the request in the normal way.
For thisLMU, data restoration is complete.

The state of the indicator "Location Information Confirmed in HLR" does not affect the incoming LES
tnfermationLMU Connection Request.

b) Process Access Request in Response to Search (MSC->VLR)

If the LMU responds to paging, the MSC sends a positive response to the search request and a " Process
Access Request” to the VLR. After successful authentication, if required, the VLR sets the indicator
"Confrrmed by Radlo Contact" to "Conflrmed" eetethw&eaterﬂ;eeaﬂen%termaﬂen@enﬁmqedrm

; sets the location area information for the LMU, and

handles the request in the normal way.

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the
VLR setstheindicator "Location Information Confirmed in HLR" to "Confirmed".

For thisLMU, VLR restoration is complete.

4.2.5

Outgoing MS request

An outgoing request (M S originated call, mobile originated Short Message or call-independent supplementary service
activity) from the M S causes the VLR to check its IM S| record for that M S.

If the MSisunknown inthis VLR (i.e. the VLR has no IMS| record for the MS) or thereisan IMS| record
marked " Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause
"Unidentified Subscriber”. This causes the M S to initiate the location registration procedure described below.

If the VLR has an IMSI record for the MS marked " Subscriber Data Confirmed by HLR" the request is
handled in the normal way, and after any necessary authentication and/or IMEI checking the record is marked
"Confirmed by Radio Contact".

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setstheindicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.
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4.2.6 Outgoing LMU Request

An outgoing regquest (CM ServiceRequest) for LCS from an Type A LMU causes the VLR to check its IMSI record for
that LMU.

If the LMU isunknown in this VLR (i.e. the VLR has no IMS| record for the LMU) or thereisan IMSI
record marked " Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause
"Unidentified Subscriber". This causes the LMU to initiate the location registration procedure described
below.

- Ifthe VLR hasan IMSI record for the MS marked " Subscriber Data Confirmed by HLR"-and-“Lecation
trfermation-Confirmed-in-SMLEC™, the request is handled in the normal way, and after any necessary
authentication and/or IMEI checking the record is marked " Confirmed by Radio Contact".

- TheVLR checksthe indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setstheindicator "Location Information Confirmed in HLR" to "Confirmed".

For thisLMU, VLR restoration is complete.

4.2.7 Location Updating or IMSI Attach

A location registration request (location updating or IMSI attach) from an MS causes the VLR to check its IMSI record
for that M S.

- If theMSisunknowninthisVLR (i.e. the VLR hasno IMSI record for the MS) the VLR creates a skeleton IM S|
record for the M S and sets the indicators " Confirmed by Radio Contact”, "Location Information Confirmed in
HLR" and " Subscriber Data Confirmed by HLR" to "Not Confirmed". If authentication is required, the VLR
retrieves authentication data. When the radio contact with the Mobile Station is authenticated, the VLR sets the
indicator " Confirmed by Radio Contact” to "Confirmed. The VLR then performs an "Update Location" to the
HLR. If thisis successful, the VLR sets the indicators "Location Information Confirmed in HLR" and
"Subscriber Data Confirmed by HLR" to "Confirmed”. For thisMS, VLR restoration is compl ete.

- Ifthe VLR hasan IMSI record for the MS, after successful authentication, if required, the VLR sets the indicator
"Confirmed by Radio Contact" to "Confirmed". If the record is marked "L ocation Information Not Confirmed in
HLR" or "Subscriber Data Not Confirmed by HLR" the VLR performs an "Update Location" to the HLR. If this
is successful, the VLR setsthe indicators "L ocation Information Confirmed in HLR" and " Subscriber Data
Confirmed by HLR" to "Confirmed". For thisMS, VLR restoration is complete.

4.2.8 Use of TMSI

After the VLR has restarted but before the next authenticated radio contact the TMSI known by the MSisinvalid, asit
was allocated before the VLR restarted. The VLR therefore usesthe IMSI to identify the MS on the first radio contact
during restoration.

- A VLRwhichinitiatesa" Search for Subscriber" procedure usesthe IMSI to identify the MS.
- IfanMSidentifiesitself by aTMSI in a"Location Registration” request, the VLR proceeds as follows:

a) The VLR checksthe location areaidentity (LAI) of the previous location area sent by the MS. If thisLAI is
inaVLR different from the current one, the request is handled in the normal way.
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b) If the LAl isinthe current VLR, the status of the TMSI is checked.

4.2.9

If the TM S| was allocated after the VLR restarted, and correspondsto avalid IMSI record, the request is
handled as described in subclause 4.2.7.

If the TM S| was allocated before the VLR restarted, or does not correspond to avalid IMSI record, the
VLR requests the IMSI from the MS. If the MS returns an IMSI the VLR proceeds as described in
subclause 4.2.7. If the MS does not return an IM S| the network aborts the location registration procedure.

If an MSidentifiesitself by a TMSI in an outgoing M S request, the VLR proceeds as follows:

If the TM S| was allocated after the VLR restarted, and correspondsto avalid IMSI record, the request is
handled as described in subclause 4.2.5.

If the TM S| was allocated before the VLR restarted, or does not correspond to avalid IMSI record, the
VLR requeststhe IMSI from the MS. If the MS returns an IMSI the VLR proceeds as described in
subclause 4.2.5. If the MS does not return an IM S| the network aborts the outgoing request.

SGSN associations

Based on configuration data, “ Reset” messages are sent on the Gs-interface to the SGSNsin the Location Areas served
by the VLR. The SGSNs mark all associations with the VLR as unreliable by setting the restoration indicator "VLR-
Reliable" to "alse" for the MSs served by that VLR. The associations will be re-initiated one by one by the SGSN at the
next Routing Area update or combined RA/LA update from each MS.
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12 Restoration of Data in an SMLC

12.1 Restart of an SMLC

When an SMLC restarts after afailure, it performs the following actions for those of its associated LM Us whose records
have been affected by the fault:

- Reload all administered LMU data from non-volatile back-up

“ H 7

- Reinitialize other temporary data for each LMU to indicate no ongoing measurement or diagnostic activities

- Perform data restoration for each affected Type A and Type B LMU as described below.

12.2  Data Restoration for a Specific LMU

An SMLC may restore data for a specific LMU when the datain the SMLC or LMU is considered unreliable (e.g. if
there is no communication between the SMLC and LMU for along time or if messages received by the SMLC are
inconsistent with the LMU state kept by the SMLC). To restore data for a specific LMU, the SMLC shall open a
signaling connection to the LMU if thisis Type A, as described in GSM 03.71. For both a Type A LMU and Type B
LMU, the SMLC shall then send an LLP Reset message to the LM U. “LCS-Reseat”containing-theidentity-of the LMU-to
the-eurrent-servingVLR-orto-every VLR that- may-serve the LMU-: On receiving an LLP Reset, an LMU shall cancel

any LCS measurement and O& M tasks previously ordered by the SMLC and shall return an LLP Reset acknowledgment
to the SMLC.
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13 Restoration of Data in an LMU

When an LMU restarts following a failure, it shall reinitialize all data concerning LCS measurement and O&M tasks to
indicate that no tasks ordered by an SMLC are active. FheA Type A LMU shall then perform an “IMSI Attach”. Other

actions—are-forfurther—study—A Type A LMU shall then open a signaling connection to its controlling SMLC as
described in GSM 03.71. Both a Type A LMU and a Type B LMU shall send an LLP Status Update message to their
controlling SMLC containing an indication that the LMU has restarted following a failure. The SMLC shall update its
data regarding the state of the LMU and shall return an LL P Update Status acknowledgment to the LMU.
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7.6.3.63 LCS Privacy Exception Parameters

This parameter gives the status of each LCS privacy exception class and any additional parameters relevant to this class.
The parameter contains the following information:

- provisioned SS-Status (see subclause 7.6.3.17);
- privacy natification to verification-by-M S user (see subclause 7.6.3.65B);
- external client List (see subclause 7.6.3.64);
- internal client List (see subclause 7.6.3.65)

7.6.3.64 External Client List

This parameter is only applicable to the non-call related privacy class and gives the identities of the external clients that
are allowed to locate atarget MS for anon-call related MT-LR. Each identity is an international (e.g.E.164) address. For
each identified external client, GMLC restrictions may be defined. It may also be indicated if the MS shall be notified of
anon-restricted MT-LR from each identified LCS client.and, if so, whether notification only or notification with privacy
verification shall apply. Usage of this parameter is defined in GSM 03.71.

7.6.3.65 Internal Client List

This parameter is only applicable to the PLMN operator privacy class and gives the identities of the internal PLMN
operator clientsthat are allowed to locate atarget MS for an NI-LR or MT-LR. Usage of this parameter is defined in
GSM 03.71.

7.6.3.66 MO-LR List

This parameter defines the classes of MO-LR for which a subscription exists for a particular MS. For each class, the
following information is provided:

- SS-Code (see subclause 7.6.4.1);

7.6.3.67 Privacy Notification to Verification-By-MS User

This parameter is applicable to the non-call related privacy class and call related privacy class.and For non-call related
privacy classit indicates whether the MS user shall be notified for a non-call related MT-LR from any value added LCS

client when the MT-LR isrestricted and be enabled to accept or override the restriction. For call related privacy class it

indicates whether the M S shall be notified of acall related MT-LR and, if so, whether notification only or notification
with privacy verification shall apply. Usage of this parameter is defined in GSM 03.71.
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17.7  MAP constants and data types

17.7.1 Mobile Service data types

MAP- MB- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- Ms-DataTypes (11) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N
EXPORTS

-- location registration types
Updat eLocat i onAr g,
Updat eLocat i onRes,
Cancel Locat i onArg,
Cancel Locat i onRes,

Pur geMs- Ar g,

Pur geMs- Res,

Sendl denti fi cati onRes,
Updat eGpr sLocat i onAr g,
Updat eGpr sLocat i onRes,
| ST- Support | ndi cat or,

-- handover types

Pr epar eHO Ar g,

Pr epar eHO- Res,

Pr epar eSubsequent HO Ar g,

-- authentication nanagenent types
SendAut hent i cat i onl nf 0Ar g,
SendAut henti cati onl nf oRes,

-- security nmanagenent types
Equi pnent St at us,
Kc,

-- subscriber nmanagenent types
I nsert Subscri ber Dat aAr g,
I nsert Subscri ber Dat aRes,
Del et eSubscri ber Dat aAr g,
Del et eSubscri ber Dat aRes,
Subscri ber Dat a,

CODB- Dat a,

Subscri ber St at us,
ZoneCodeli st ,

maxNun®f ZoneCodes,

O Csl,

O BcsnCanel TDPCri teri alLi st,
SS-Csl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,
Canel Capabi |l i t yHandl i ng,
Basi cServiceCriteria,
Suppor t edCanel Phases,
max NuntX Canel TDPDat a,
CUG | ndex,

CUG I nterl ock,

I nter CUG Restrictions,

I nt raCUG Opti ons,

Noti fi cati onToMSUser ,

| ST- Al ert Ti ner Val ue,
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**x%  NEXT REFERENCED ASN.1 DEFINITION = ****
-- subscriber nmanagenent types
I nsert Subscri berDat aArg :: = SEQUENCE {
i msi [0] IMSI OPTI ONAL,
COVPONENTS OF Subscri ber Dat a,
ext ensi onCont ai ner [ 14] Ext ensi onCont ai ner OPTI ONAL,
naea- Pr ef er r edCl [15] NAEA-Preferredd OPTI ONAL,
-- naea-PreferredCl is included at the discretion of the HLR operator.
gprsSubscri pti onDat a [16] GPRSSubscri ptionbData OPTI ONAL,
roam ngRestri ct edl nSgsnDueToUnsupport edFeat ure [ 23] NULL
OPTI ONAL,
net wor kAccessMde [ 24] Net wor kAccessMode OPTIl ONAL,
| sal nf ormation [25] LSAI nformation OPTI ONAL,
| mu- | ndi cat or [21] NULL OPTI ONAL,
I csl nformation [22] LCSInformation OPTI ONAL,
i stAl ertTiner [26] | ST-AlertTinmerVal ue OPTI ONAL
-- If the Network Access Mdde paraneter is sent, it shall be present only in
-- the first sequence if the segnentation is used
[ ST-Al ert Ti merval ue ::= I NTEGER (15..255)
LCSI nformation ::= SEQUENCE {
GW.C Li st [0] GWLC- Li st OPTI ONAL,
| cs- PrivacyExcepti onLi st [1] LCS-PrivacyExceptionLi st OPTI ONAL,
mol r - Li st [2] MOLR-List OPTI ONAL,
-}
GW.C List ::= SEQUENCE SIZE (1..maxNunf GWLC) OF
| SDN- Addr essStri ng
-- if segnentation is used, the conplete GWC-List shall be sent in one segnent
[maxNumMOF GMLC  INTEGER ::= 5
*¥*x%  NEXT MODIFIED ASN.1 DEFINITION  ****
LCS- PrivacyExceptionLi st ::= SEQUENCE SI ZE (1..maxNunCf Privacyd ass) OF
LCS- Privacyd ass
[maxNumO¥ Privacyd ass |NTEGER ::= 4
LCS-Privacyd ass ::= SEQUENCE {
ss- Code SS- Code,
ss-Status Ext - SS- St at us,
notificati onToMSUser [0] NotificationToMSUser OPTI O\IAL:
-- notificati onToMSUser privaeyVerificationByMSUser—i s expected only for SS-code =
cal lunrel ated_or

-- SS-code = callrel ated

external CientlList [1] External CientlList OPTIl ONAL,
-- externalClientList is expected only for SS-code = callunrel ated
pl mdC i entLi st [2] PLMNCientlList OPTIl ONAL,
-- plmdCientList is expected only for SS-code =- pl nm_oper at or
ext ensi onCont ai ner [3] ExtensionContai ner OPTIl ONAL,
-- if segnentation is used, the conplete LCS-PrivacyC ass shall be sent in one segnent
3
External CientlList ::= SEQUENCE Sl ZE (0..nmaxNuntX External dient) OF
Ext ernal d i ent
[maxNumF External Qient INTEGER ::= 5
PLMNC i ent Li st ::= SEQUENCE S| ZE (1..nmaxNumOf PLMNC i ent) OF

LCSCientlnternal I D

[mexNumOf PLMNG i ent | NTEGER :: = 5




External dient ::= SEQUENCE {
clientldentity LCSd i ent Ext ernal I D,
gm c-Restriction [0] GWLC-Restriction OPTI ONAL,
notificati onToMSUser [1] Notificati onToMsUser OPTI ONAL,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
..}

GWL.C Restriction ::= ENUMERATED {
gml c- Li st (0),
home- Country (1) .

-- _exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore
-- GMLC Restriction.

Noti ficati onToMSUser ::= ENUMERATED {
notifylocationAl | onedretificatien (0),

notifyAndVerify-LocationAl | owedl f NoResponsenetifi-cati-onW-thPri-vaeyVerifiecation (1)._
notifyAndVerify-LocationNot Al | owedl f NoResponse (2),

-~ _exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore

-- Notificati onToMSUser.
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17.7.5 Supplementary service codes

al | LCSPri vacyExcepti on SS- Code ::= '10110000'B
-- all LCS Privacy Exception d asses

uni ver sal SS-Code ::= '10110001'B
-- allow location by any LCS client

callrel ated SS-Code ::= '10110010'B

-- allow location by any val ue added LCS cliér{t to which a call
-- is established fromthe target M

cal l unrel at ed SS-Code ::= '10110011'B
-- allow location by designated external value added LCS clients
pl moper at or SS-Code ::= '10110100'B

-- allow location by designated PLMN operator LCS clients

al | MOLR- SS SS- Code ::= '1100410000' B
-- all Mbile Oiginating Locati on Request C asses

basi cSel f Locati on SS-Code ::= '1100410001'B
-- allow an M5 to request its own |ocation

aut ononmousSel f Locat i on SS-Code ::= '1100410010'B

-- allow an M5 to performself location without interaction
-- with the PLMN for a predeterm ned period of tine
transferToThirdParty SS-Code ::= '1100410011'B

-- allowan M5 to request transfer of its location to another LCS client

END
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