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MAP- LCS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version8 (8)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
Rout i ngl nf oFor LCS- Ar g,
Rout i ngl nf oFor LCS- Res,
Provi deSubscri ber Locat i on- Arg,
Provi deSubscri ber Locat i on- Res,
Subscri ber Locati onReport - Arg,
Subscri ber Locat i onReport - Res,
Locat i onType,
LCSd i ent Nane,
LCS- QoS,
Hori zont al - Accur acy,
ResponseTi ne,
Ext - Geogr aphi cal | nf or nat i on,
Suppor t edGADShapes,
Add- Geogr aphi cal | nf ormati on,
LCSRequest or | D,
LCSCodewor d

| MPORTS
Addr essString,
| SDN- Addr essStri ng,
I MEI,
I MBI,
LMSI,
Subscri berldentity,
AgeOf Locat i onl nformati on,
LCSd i ent Ext er nal | D,
LCSAientlnternal I D,
LCSSer vi ceTypel D
FROM MAP- CommonDat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- ConmonDat aTypes (18) version8 (8)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version8 (8)}

USSD- Dat aCodi ngSchene,
USSD- String
FROM MAP- SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodul es (3)
map- SS- Dat aTypes (14) version8 (8)}

APN

FROM MAP- MB- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- M5-DataTypes (11) version8 (8)}

Addi ti onal - Nunber

FROM MAP- SM Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- SM Dat aTypes (16) version8 (8)}

Rout i ngl nf oFor LCS- Arg :: = SEQUENCE {
m cNunber [0] | SDN- AddressString,
tar get M5 [1] Subscriberldentity,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dAppl i cability [3] LCSCodewor dAppl i cability OPTI ONAL }
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LCSCodewor dAppl i cability ::= ENUMERATED {
codewor dCheckAppl i cabl e (0),
codewor dCheckNot Appl i cabl e (1),
-- exception handling:
-- unr ecogni zed val ues shall be ignored by the receiver.
Rout i ngl nf oFor LCS- Res :: = SEQUENCE {
tar get M5 [0] Subscriberldentity,
| csLocationl nfo [1] LCSLocati onl nfo,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dNot i fi cation [3] NuLL OPTI ONAL
-- | csCodewordNotification may be present only if
-- | csCodewordApplicability was present in RoutinglnfoForLCS-Arg.
-- |If received when | csCodewordApplicability was not present in
-- Routingl nfoForLCS-Arg then | csCodewordNotification shall be ignored.
}
LCSLocationlnfo ::= SEQUENCE {
net wor kNode- Nunber | SDN- Addr essStri ng,
-- Net wor kNode- nunber can be either nmsc-nunber or sgsn-nunber
| nsi [0] LMsI OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
gpr sNodel ndi cat or [2] NuLL OPTI ONAL,
-- gprsNodel ndicator is set only if the SGSN nunber is sent as the Network Node Number
addi ti onal - Nunber [3] Additional - Nunber OPTI ONAL
}
Provi deSubscri ber Locati on-Arg ::= SEQUENCE {
| ocati onType Locat i onType,
m c- Nunber | SDN- Addr essStri ng,
lcs-AientID [0] LCS-CientID COPTI ONAL,
privacyOverride [1] NuLL OPTI ONAL,
i nsi [2] IMmsl OPTI ONAL,
nsi sdn [3] | SDN- AddressString OPTI ONAL,
| nsi [4] LMmsI OPTI ONAL,
i mei [5] | MEI OPTI ONAL,
lcs-Priority [6] LCS-Priority COPTI ONAL,
| cs- QS [7] LCS-QoS OPTI ONAL,
ext ensi onCont ai ner [ 8] ExtensionCont ai ner OPTI ONAL,
suppor t edGADShapes [9] SupportedGADShapes OPTI ONAL,
| csServi ceTypel D [10] LCSServiceTypel D OPTI ONAL,
| csCodewor d [11] LCSCodeword OPTI ONAL }
-- one of imsi_or msisdn is mandatory
Locati onType ::= SEQUENCE {
| ocati onEsti mat eType [0] LocationEsti mat eType,
def erredLocat i onEvent Type [1] DeferredLocati onEvent Type OPTI ONAL }
Locat i onEsti nat eType ::= ENUMERATED {
currentLocation (0),
current Or Last KnownLocat i on (1),
initial Location (2),
activat eDef erredLocati on (3),
cancel Def erredLocati on (4) }
-- exception handling:
-- a Provi deSubscri berLocati on-Arg containing an unrecogni zed Locati onEsti mateType
-- shall be rejected by the receiver with a return error cause of unexpected data val ue
Def erredLocat i onEvent Type ::= BIT STRI NG {
nmsAvai | abl e (0) } (SIZE (1..16))
-- exception handling
-- a ProvideSubscriberLocation-Arg containing other values than |isted above in
-- DeferredLocati onEvent Type shall be rejected by the receiver with a return error cause of
-- _unexpected data val ue.
LCS-dientlID ::= SEQUENCE {
I csd i ent Type [0] LCsSC ientType,
I csdientExternal I D [1] LCsSOientExternal I D OPTI ONAL,
I csdient D al edByMs [2] AddressString OPTI ONAL,
Icsientlnternal I D [3] LCSCientlnternallD OPTI ONAL,
| csd i ent Nane [4] LCSC ient Name OPTI ONAL,
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| csAPN [5] APN OPTI ONAL,
| csRequestorl D [6] LCSRequestorlD OPTI ONAL }
LCSd i ent Type ::= ENUMERATED ({

emer gencyServi ces (0),

val ueAddedSer vi ces (1),

pl mOper at or Ser vi ces (2),

| awf ul | nt er cept Servi ces (3),

}

-- exception handling:

-- unrecogni zed val ues may be ignored if the LCS client uses the privacy override

-- ot herw se, an unrecogni zed val ue shall be treated as unexpected data by a receiver
- - a return error shall then be returned if received in a MAP i nvoke

LCSd i ent Nane :: = SEQUENCE {
dat aCodi ngSchene [ 0] USSD- Dat aCodi ngSchene,
naneString [2] NanmeString,
i i:-slfFor mat | ndi cat or [x] LCS-For nat | ndi cat or OPTI ONAL }

-- The USSD- Dat aCodi ngSchene shal |l indicate use of the default al phabet through the
-- follow ng encoding

-- bit 76543210

-- 00001111

[NameString ::= USSD-String (Sl ZE (1..nmaxNameStringLength)) |
[maxNameStringlength |INTEGER ::= 63 |
LCSRequestor I D :: = SEQUENCE {

dat aCodi ngSchene [ 0] USSD- Dat aCodi ngSchene,

requestor| DString [1] Requestor|DString,

i ;:-slfFor mat | ndi cat or [ X] LCS- For nat | ndi cat or OPTI ONAL }
[Request or I DString ::= USSD-String (SIZE (1..naxRequestor|DStringLength)) |
[maxRequestor IDStringlength | NTEGER ::= 127 |
LCS- For nat | ndi cator ::= ENUMERATED {

| ogi cal Nare (0),

e- mai | Addr ess (1),

nsi sdn (2),

url (3),

sipUrl (4),

...}
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*#***  FOR INFORMATION ****

From 23.271 v6.1.0:

6.3.5 MSC/VLR

The MSC/V LR contains functionality responsible for UE subscription authorization and managing call-related and
non-call related positioning requests of LCS. The MSC is accessible to the GMLC viathe Lg interface. The LCS
functions of MSC are related to charging and billing, LCS co-ordination, location request, authorization and operation
of the LCS services. If connected to SGSN through the Gsinterface, it checks whether the UE is GPRS attached to
decide whether to page the UE on the A/lu or Gs interface.

The MSC/VLR may inform HLR/HSS about the UE’s L CS Capabilities and may include the address of the V-GMLC
associated with the MSC/VLR in the MAP UPDATE LOCATION message, during Registration and Inter MSC Update
L ocation procedures.

6.3.6 MSC Server

The MSC Server handles the same functionality as the MSC/V LR including charging and billing, LCS co-ordination,
location request, authorization and operation of the LCS services. The MSC Server is accessible to the GMLC viathe
Lginterface.

6.3.7 SGSN

The SGSN contains functionality responsible for UE subscription authorization and managing positioning requests of
LCS. The SGSN is accessible to the GMLC viathe Lg interface. The LCS functions of SGSN are related to charging
and hilling, LCS co-ordination, location request, authorization and operation of the LCS services.

The SGSN may inform HLR/HSS about the UE’s L CS Capabilities for GPRS and may include the address of the V-
GMLC associated with the SGSN inthe MAP UPDATE GPRS LOCATION message, during Attach and Inter SGSN
Routing Area Update procedures.

The SGSN forwards the circuit-swiched paging request received from the Gs interface to the BSS/RNC.

**x*x  FIRST MODIFIED SECTION  ****

7.6.2 Numbering and identification parameters

7.6.2.XX V-GMLC Address

This parameter refers to the |P address of aV-GMLC.

*xxx NEXT MODIFIED SECTION  ****
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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 serviceisaconfirmed service using the service primitives given in table 8.1/2.
8.1.2.2 Service primitives

Table 8.1/2: MAP_UPDATE_LOCATION

Parameter name Request Indication Response Confirm

Invoke Id M M(=) M(=) M(=)
IMSI M M(=)

MSC Address M M(=)

VLR number M M(=)

LMSI U C(3)

Supported CAMEL Phases C C(3)

SoLSA Support Indicator C C(3)

IST Support Indicator C C(3)

Super-Charger Supported in Serving Network Entity C C(®)

Long FTN Supported C C(=3)

Supported LCS Capability Sets C C(3)

Offered CAMEL 4 CSls C C(3)

Inform Previous Network Entity C C(3)

CS LCS Not Supported by UE C C(3)

V-GMLC Address V] C(=

HLR number C C(=3)
User error C C(3)
Provider error ®)

8.1.2.3 Parameter definitions and use
Invoke Id

See definition in clause 7.6.1.

IMSI

See definition in clause 7.6.2.

MSC Address

See definition for MSC number in clause 7.6.2. The MSC address is used for short message delivery only and for each
incoming call set-up attempt the MSRN will be requested from the VLR.

VLR number
See definition in clause 7.6.2.
LMSI

See definition in clause 7.6.2. It is an operator option to provide the LM SI from the VLR; it is mandatory for the HLR
to support the LM S| handling procedures.

Supported CAMEL Phases

This parameter indicates which phases of CAMEL are supported. Must be present if a CAMEL phase different from
phase 1 is supported. Otherwise may be absent.
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HL R number
See definition in clause 7.6.2. The presence of this parameter is mandatory in case of successful HLR updating.

SoL SA Support Indicator

This parameter is used by the VLR to indicate to the HLR in the Update Location indication that SoL SA is supported. If
this parameter is not included in the Update L ocation indication and the Subscriber is marked as only allowed to roam
in Subscribed L SAs, then the HL R shall reject the roaming and indicate to the VLR that roaming is not allowed to that
Subscriber in the VLR.

This SoLSA Support Indicator shall be stored by the HLR per VLR where there are Subscribers roaming. If a
Subscriber is marked as only allowed to roam in Subscribed LSAs while roaming in aVLR and no SoLSA Support
indicator is stored for that VLR, the location status of that Subscriber shall be set to Restricted.

I ST Support Indicator

This parameter is used to indicate to the HLR that the VM SC supports basic IST functionality, that is, the VM SC is able
to terminate the Subscriber Call Activity that originated the IST Alert when it receivesthe IST alert response indicating
that the call(s) shall be terminated. If this parameter is not included in the Update Location indication and the
Subscriber is marked as an IST Subscriber, then the HLR may limit the service for the subscriber (by inducing an
Operator Determined barring of Roaming, Incoming or Outgoing calls), or allow service assuming the associated risk of
not having the basic | ST mechanism available.

This parameter can also indicate that the VM SC supports the IST Command service, including the ability to terminate
all callsbeing carried for the identified subscriber by using the IMSI as a key. If this additional capability is not
included in the Update Location indication and the HLR supports the IST Command capability, then the HLR may limit
the service for the subscriber (by inducing an Operator Determined barring of Roaming, Incoming or Outgoing calls), or
alow service assuming the associated risk of not having the IST Command mechanism available.

Long FTN Supported

This parameter indicates that the VLR supports Long Forwarded-to Numbers.

Super-Charger Supported in Serving Network Entity

This parameter is used by the VLR to indicate to the HL R that the VLR supports the Super-Charger functionality and
whether subscription data has been retained by the VLR. If subscription data has been retained by the VLR the age
indicator shall be included. Otherwise the VLR shall indicate that subscriber datais required.

If this parameter is absent then the VLR does not support the Super-Charger functionality.
Supported LCS Capability Sets

This parameter indicates, if present, the capability sets of LCS which are supported. If the parameter is sent but no
capability set is marked as supported then the VLR does not support LCS at all.

If this parameter is absent then the VLR may support at most LCS capability set 1, that is LCS Release98 or Release99
version.

Offered CAMEL 4 CSlIs

This parameter indicates the CAMEL phase 4 CSls offered in the VM SC/VLR (see clause 7.6.3.36D).

Inform Previous Network Entity

This parameter is used by the VLR to ask the HLR to inform the previous network entity about the update by sending
the previous network entity a Cancel Location message. It isused in case Super-Charger is supported in the
network and the serving network entity has not been able to inform the previous network entity that M S has moved, that
isif it has not sent Send I dentification to the previous serving entity.

CS LCS Not Supported by UE

See definition in clause 7.6.11.

V-GMLC address
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See definition in clause 7.6.2.

User error

In case of unsuccessful updating, an error cause shall be returned by the HLR. The following error causes defined in
clause 7.6.1 may be used, depending on the nature of the fault:

- unknown subscriber;
- roaming not allowed;

This cause will be sent if the MSis not allowed to roam into the PLMN indicated by the VLR number. The
cause is qualified by the roaming restriction reason "PLMN Not Allowed" or "Operator Determined Barring”.
If no qualification isreceived (HLR with MAP Version 1), "PLMN Not Allowed" istaken as default.

- systemfailure;
- unexpected data value.
Provider error

For definition of provider errors see clause 7.6.1.

*xxx NEXT MODIFIED SECTION  ****

8.1.7 MAP_UPDATE_GPRS_LOCATION service

8.1.7.1 Definition
This serviceis used by the SGSN to update the location information stored in the HLR.

The MAP_UPDATE_GPRS LOCATION serviceisa confirmed service using the service primitives given in
table 8.1/7.

8.1.7.2 Service primitives

Table 8.1/7: MAP_UPDATE_GPRS_LOCATION

Parameter name Request Indication Response Confirm

Invoke Id M M(=) M(=) M(=)
IMSI M M(=)

SGSN number M M(=)

SGSN address M M(=)

Supported CAMEL Phases C C(=)

SoLSA Support Indicator C C(=)

Super-Charger Supported in Serving Network Entity C C(=)

GPRS enhancements support indicator C C(=)

Supported LCS Capability Sets C C(=)

Offered CAMEL 4 CSls C C(=)

Inform Previous Network Entity C C(E)

PS LCS Not Supported by UE C C(=)

V-GMLC Address U C(=

HLR number C C(=)
User error C C(3)
Provider error o
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8.1.7.3 Parameter definitions and use
Invoke Id

See definition in clause 7.6.1.

IMSI

See definition in clause 7.6.2.

SGSN number

See definition in clause 7.6.2.

SGSN address

See definition in clause 7.6.2.

Supported CAMEL Phases

This parameter indicates which phases of CAMEL are supported._ The SGSN can only support CAMEL phase 3 or
greater.

SoL. SA Support | ndicator

This parameter is used by the SGSN to indicate to the HLR in the Update GPRS Location indication that SOLSA is
supported. If this parameter is not included in the Update GPRS L ocation indication and the Subscriber is marked as
only allowed to roam in Subscribed L SAs, then the HLR shall reject the roaming and indicate to the SGSN that roaming
is not allowed to that Subscriber in the SGSN.

This SoLSA Support Indicator shall be stored by the HLR per SGSN where there are Subscribers roaming. If a
Subscriber is marked as only allowed to roam in Subscribed LSAs while roaming in a SGSN and no SoL SA Support
indicator is stored for that SGSN, the location status of that Subscriber has to be set to Restricted.

Super-Charger Supported in Serving Network Entity

This parameter is used by the SGSN to indicate to the HL R that the SGSN supports the Super-Charger functionality and
whether subscription data has been retained by the SGSN. If subscription data has been retained by the SGSN the age
indicator shall be included. Otherwise the SGSN shall indicate that subscriber datais required.

If this parameter is absent then the SGSN does not support the Super-Charger functionality.

GPRS enhancements support indicator

This parameter is used by the SGSN to indicate to the HLR in the Update GPRS L ocation indication that GPRS
enhancements are supported. If this parameter isincluded in the Update GPRS L ocation indication the HLR may send
the extensible QoS in the PDP contexts to the SGSN.

HL R number
See definition in clause 7.6.2. The presence of this parameter is mandatory in case of successful HLR updating.

Supported L CS Capability Sets

This parameter indicates, if present, the capability sets of LCS which are supported. If the parameter is sent but no
capability set is marked as supported then the SGSN does not support LCS at all.

The SGSN is not alowed to indicate support for LCS capability set 1.
If this parameter is absent then the SGSN does not support LCS at all.
Offered CAMEL 4 CSls

This parameter indicates the CAMEL phase 4 CSls offered in the SGSN (see clause 7.6.3.36D).

Inform Previous Network Entity
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This parameter is used by the SGSN to ask the HLR to inform the previous network entity about the update by sending
the previous network entity a Cancel Location message. It isused in case Super-Charger is supported in the
network and the serving network entity has not been able to inform the previous network entity that MS has moved, that
isif it has not sent SGSN Context Request to the previous serving entity.

PS LCS Not Supported by UE

See definition in clause 7.6.11.
V-GMLC address

See definition in clause 7.6.2.

User error

In case of unsuccessful updating, an error cause shall be returned by the HLR. The following error causes defined in
clause 7.6.1 may be used, depending on the nature of the fault:

unknown subscriber;

roaming not allowed.

This cause will be sent if the MSis not alowed to roam into the PLMN indicated by the SGSN number. The
cause is qualified by the roaming restriction reason "PLMN Not Allowed" or "Operator Determined Barring”.

system failure;

- unexpected data value.

The diagnostic in the Unknown Subscriber may indicate “Imsi Unknown” or “Gprs Subscription Unknown”.
Provider error

For definition of provider errors see clause 7.6.1.

**xx  NEXT MODIFIED SECTION  ****

17.7  MAP constants and data types

17.7.1 Mobile Service data types
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MAP- MB- Dat aTypes {

itu-t identified-organization (4) etsi
gsm Network (1) nodul es (3) map- M5-DataTypes (11) version8 (8)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS

-- location registration types

Updat eLocat i onAr g,
Updat eLocat i onRes,
Cancel Locat i onAr g,
Cancel Locat i onRes,

Pur geMs- Ar g,

Pur geMs- Res,

Sendl denti ficati onArg,
Sendl denti ficati onRes,
Updat eGpr sLocat i onAr g,
Updat eGpr sLocat i onRes,
| ST- Support | ndi cat or,
Support edLCS- Capabi | i tySets,

-- gprs location registration types

GSN- Addr ess,

-- handover types

For war dAccessSi gnal | i ng- Arg,
Pr epar eHO- Ar g,

Pr epar eHO Res,

Pr epar eSubsequent HO Ar g,

Pr epar eSubsequent HO Res,
ProcessAccessSi gnal i ng- Arg,
SendEndSi gnal - Ar g,

SendEndSi gnal - Res,

-- authentication managenent types

SendAut hent i cati onl nf 0Ar g,
SendAut hent i cati onl nf oRes,

Aut henti cati onFai | ur eReport Arg,
Aut henti cati onFai | ur eReport Res,

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

-- subscriber nmanagenent types

I nsert Subscri ber Dat aAr g,
I nsert Subscri ber Dat aRes,
LSAl dentity,

Del et eSubscri ber Dat aAr g,
Del et eSubscri ber Dat aRes,
Ext - QoS- Subscri bed,
Subscri ber Dat a,

ODB- Dat a,

Subscri ber St at us,
ZoneCodeli st ,

maxNunf ZoneCodes,

O Csl,

D Csl,

O BesntCanel TDPCri teri aLi st,

T- BCSM CAMEL- TDP- Cri teri alLi st

SS-Csl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,
Canel Capabi | i t yHandl i ng,
Basi cServiceCriteria,
Suppor t edCanel Phases,

O f er edCanel 4CSl s,

O f eredCanel 4Functionalities,
max Nunf Canel TDPDat a,
CUG | ndex,

CUG I nf o,

(0) nobil eDomai n (0)
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CUG I nterl ock,

I nter CUG Restrictions,

I ntraCUG Opti ons,

Noti fi cati onToMsUser,

QoS- Subscri bed,

| ST- Al ert Ti mer Val ue,

T-CSl,

T- Bcsnilri gger Det ect i onPoi nt ,
APN,

-- fault recovery types
Reset Ar g,

Rest or eDat aAr g,

Rest or eDat aRes,

provi de subscriber info types
Geogr aphi cal I nf or mati on,
Ms- Ol assmar k2,

GPRSMSQ ass,

-- subscriber information enquiry types

Provi deSubscri ber | nf 0Ar g,
Provi deSubscri ber | nf oRes,
Subscri ber | nf o,

Locati onl nf ormati on,
Locat i onl nf or mat i onGPRS,
RAl denti ty,

Subscri ber St at e,
GPRSChar gi ngl D,

-- any tinme information enquiry types

AnyTi nel nt errogat i onArg,
AnyTi nel nt errogat i onRes,

-- any tinme information handling types
AnyTi meSubscri ptionl nterrogati onArg,
AnyTi meSubscri ptionl nterrogati onRes,

AnyTi meModi fi cati onArg,
AnyTi meModi fi cati onRes,

-- subscriber data nodification notification types

Not eSubscr i ber Dat aMbdi fi edAr g,
Not eSubscri ber Dat aMbdi f i edRes,

-- gprs location information retrieval types

SendRout i ngl nf oFor Gpr sAr g,
SendRout i ngl nf oFor Gor sRes,

-- failure reporting types
Fai | ureReport Arg,
Fai | ur eReport Res,

-- gprs notification types
Not eMsPr esent For Gor sAr g,
Not eMs Pr esent For Gpr sRes,

-- Mbility Managenent types
Not eMt Event Ar g,
Not eMwt Event Res

| MPORTS

maxNuntr SS,

SS- Subscri pti onOpti on,
SS- Li st

SS- For BS- Code,
Password

FROM MAP- SS- Dat aTypes {

itu-t identified-organization (4) etsi
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version8 (8)}

SS- Code

FROM MAP- SS- Code {

itu-t identified-organization (4) etsi

(0) nobil eDomai n (0)

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-SS-Code (15) version8 (8)}
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Ext - Bear er Ser vi ceCode

FROM MAP- BS- Code {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap-BS-Code (20) version8 (8)}

Ext - Tel eservi ceCode

FROM MAP- TS- Code {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-TS-Code (19) version8 (8)}

Addr essString,

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,
FTN- Addr essStri ng,
AccessNet wor kSi gnal | nf o,
I MBI,

I MVEI,

TvSI,

HLR- Li st ,

LMVSI,

I dentity,

d obal Cel I '1d,

Cel | d obal | dOr Servi ceAreal dOr LAl ,
Ext - Basi cSer vi ceCode,
NAEA- Pr ef erredCl ,
EM_PP- | nf o,

MC- SS- I nf o,

Subscri berldentity,
AgeOf Locat i onl nformati on,
LCSd i ent Ext ernal | D,
LCSAientlnternal I D,

Ext - SS- St at us,

LCSSer vi ceTypel D

FROM MAP- CommonDat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- ConmobnDat aTypes (18) version8 (8)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version8 (8)}

Absent Subscri ber Di agnosti cSM

FROM MAP- ER- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap-ER-DataTypes (17) version8 (8)}

-- location registration types

CR page 10

Updat eLocati onArg ::= SEQUENCE {
i nBi I MBI,
nsc- Nunber [1] | SDN- AddressStri ng,
vl r- Nunber | SDN- Addr essStri ng,
| msi [10] LMSI OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner COPTI ONAL,
vlr-Capability [6] VLR-Capability COPTI ONAL,
i nf or nPrevi ousNet wor kEntity [11] NuLL OPTI ONAL,
cs- LCS- Not Support edBy UE [12] NuLL OPTI ONAL,
v- gl c- Addr ess [ xx] GSN- Addr ess OPTI ONAL }
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VLR- Capabil ity ::= SEQUENCE

suppor t edCanel Phases [0] SupportedCanel Phases OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sol s:’:\Support I ndi cat or [2] NuLL OPTI ONAL,
i st Support | ndi cat or [1] | ST-Support | ndi cat or OPTI ONAL,
super Char ger Support edl nSer vi ngNet wor kEnti ty [3] SuperChargerlnfo OPTI ONAL,
| ongFTN- Support ed [4] NuULL OPTI ONAL,
support edLCS- Capabi | i tySet s [5] SupportedLCS-CapabilitySets OPTI ONAL,
of f eredCanel 4CSl s [6] O feredCanel 4CSl s OPTI ONAL }
Super Chargerinfo ::= CHO CE {
sendSubscri ber Dat a [0] NULL,
subscri ber Dat aSt or ed [1] Agel ndicator }
Agel ndicator ::= OCTET STRING (SI ZE (1..6))

-- The internal structure of this paranmeter is inplenmentation specific.

| ST- Support | ndicator ::= ENUMERATED {
basi cl STSupport ed (0),
i st CoomandSupport ed (1),

-- ex'c'e'pti on handl i ng:
-- reception of values > 1 shall be nmapped to ' istConmandSupported '

Support edLCS- Capabi litySets ::= BI T STRING {
| csCapabilitySetl (0),
| csCapabilitySet2 (1),
| csCapabilitySet3 (2) } (SIZE (2..16))
-- Core network signalling capability setl indicates LCS Rel ease98 or Rel ease99 version.
-- Core network signalling capability set2 indicates LCS Rel ease4.
-- Core network signalling capability set3 indicates LCS Rel ease5 or |ater version.
-- A node shall mark in the BIT STRING all LCS capability sets it supports.
-- If no bit is set then the sending node does not support LCS.
-- |If the paranmeter is not sent by an VLR then the VLR may support at nost capability set1.
-- If the paranmeter is not sent by an SGSN then no support for LCS is assuned.
-- An SGSN is not allowed to indicate support of capability set1l.
-- Oher bits than |listed above shall be discarded.

Updat eLocat i onRes ::= SEQUENCE {
hl r - Nunber | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}
Cancel LocationArg ::= [3] SEQUENCE {
identity I dentity,
cancel | ati onType Cancel | ati onType OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Cancel | ati onType ::= ENUMERATED {
updat ePr ocedur e (0),
subscri pti onWt hdraw (1),

-- The HLR shall not send val ues other than |listed above

Cancel Locati onRes ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
PurgeMs-Arg ::= [3] SEQUENCE {
i mei | MBI,
vl r- Nunmber [0] | SDN- AddressString OPTI ONAL,
sgsn- Nunber [1] | SDN\- AddressString OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Pur geMs- Res :: = SEQUENCE {
freezeTNBI [0] NULL OPTI ONAL,
freezeP- TVBI [1] NuLL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
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Sendl dentificationArg ::= SEQUENCE {
t nsi TMSI,
nunber O Request edVect or s Nunber Of Request edVect or s OPTI ONAL,
-- within a dial ogue nunmber Of Request edVectors shall be present in
-- the first service request and shall not be present in subsequent service requests.
-- If received in a subsequent service request it shall be discarded.
segnent ati onPr ohi bi t ed NULL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner COPTI ONAL,
-}
Sendl dentificationRes ::= [3] SEQUENCE {
i nBi I VSl OPTI ONAL,
-- IM5lI shall be present in the first (or only) service response of a dial ogue.
-- If nultiple service requests are present in a dial ogue then | M5l
-- shall not be present in any service response other than the first one.
aut henti cati onSet Li st Aut henti cati onSet Li st OPTI ONAL,
current SecurityCont ext [ 2] Current SecurityCont ext OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionCont ai ner OPTI ONAL,
-}
-- authentication managenment types
Aut henti cationSetList ::= CHO CE {
tripletList [0] TripletlList,
qui ntupl et Li st [1] QuintupletList }
TripletList ::= SEQUENCE SIZE (1..5) OF
Aut henti cati onTri pl et
QuintupletList ::= SEQUENCE S| ZE (1..5) OF
Aut henti cati onQui nt upl et
Aut henticationTriplet ::= SEQJENCE {
rand RAND,
sres SRES,
kc Ke,
-}
Aut henti cati onQui ntupl et ::= SEQUENCE {
rand RAND,
Xres XRES,
ck CK,
ik I K,
autn AUTN,
-}
Current SecurityContext ::= CHO CE {
gsm Securit yCont ext Dat a [0] GSM SecurityCont ext Dat a,
unt s- Securi t yCont ext Dat a [1] UMTS- SecurityCont ext Data }
GSM SecurityContextData ::= SEQUENCE {
kc Kc,
cksn Cksn,
}
UMTS- SecurityCont ext Data ::= SEQUENCE {
ck CK,
ik I K,
ksi KSI,
}
[RAND :: = OCTET STRING (S| ZE (16)) |
[SRES :: = OCTET STRING (SI ZE (4)) |
[Kc ::= OCTET STRING (SIZE (8)) |
[XRES :: = OCTET STRING (SI ZE (4..16)) |
[OK:: = OCTET STRING (SI ZE (16)) |
[l K ::= OCTET STRING (SIZE (16)) |
[AUTN :: = OCTET STRING (Sl ZE (16)) |
[AUTS :: = OCTET STRING (S| ZE (14)) |
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Cksn ::= OCTET STRING (SIZE (1))
-- The internal structure is defined in 3GPP TS 24.008
KSI ::= OCTET STRING (SIZE (1))
-- The internal structure is defined in 3GPP TS 24. 008
Aut henti cati onFai | ureReport Arg :: = SEQUENCE {
i mei I MBI,
fail ureCause Fai | ur eCause,
ext ensi onCont ai ner Ext ensi onCont ai ner COPTI ONAL,
re-attenpt BOOLEAN OPTI ONAL,
accessType AccessType OPTI ONAL,
rand RAND OPTI ONAL,
vl r - Nurmber [0] | SDN- AddressString OPTI ONAL,
sgsn- Nurber [1] | SDN-AddressString OPTI ONAL }
AccessType ::= ENUMERATED {
call (0),
enmer gencyCal |l (1),
| ocationUpdating (2),
suppl ement aryServi ce (3),
short Message (4),
gprsAttach (5),
rout i ngAreaUpdating (6),
servi ceRequest (7),
pdpCont ext Acti vation (8),
pdpCont ext Deacti vation (9),
S}
-- exception handling:
-- received values greater than 9 shall be ignored.
Aut henti cati onFai | ureReport Res ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Fai | ureCause ::= ENUMERATED ({
wr ongUser Response (0),
wr ongNet wor kSi gnature (1)}
-- gprs location registration types
Updat eGpr sLocati onArg ::= SEQUENCE {
i mei I MBI,
sgsn- Nunber | SDN- Addr essStri ng,
sgsn- Addr ess GSN- Addr ess,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sgsn-Capability [0] SGSN- Capability OPTI ONAL,
i nf or nPrevi ousNet wor kEntity [1] NuLL COPTI ONAL,
ps- LCS- Not Support edBy UE [2] NuLL OPTI ONAL,
v-gm c- Addr ess [x] GSN-Address OPTI ONAL }
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*#***  FOR INFORMATION ****

From 23.271 v6.1.0:

9.1 Mobile Terminating Location Request

9.1.1 MT-LR routing procedure in PS and CS domain

- GMLC GMLC HLKR/ GMLC MSC/
Client (Requesting) (Home) HSS (Visited) o | [RAN ] [ UE |

1. LCS Service Regyest

2. Send Routing Info fgr LCS »

<

3. Send Routing Info fgr LCS ack

—»

4. LCS Service Requegt

5. Privacy check .

>

6. Send Routing Info for LCS

———
7. Send Routirg Info for LCS ack

>

8. LCS Servicg Request

9. MT-LR procedures for CSand PS domain .

4 10. LCS Servige Response

11. Privacy check .

47

12. LCS Searvice Respgnse

—————
13. LCS Sarvice R(rpor‘se

Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE froma GMLC. The LCS Client may also
request a deferred location request, i.e. based on event. The R-GMLC verifies the identity of the LCS client and
its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address, (NOTE: IP
addressing in this context is FFS, one reason is the dynamic | P addressing used in IPv4.) of the target UE to be
located and the LCS QoS from either subscription data or data supplied by the LCS client. For acall related
location request, the R-GMLC obtains and authenticates the called party number of the LCS client. For a session
related location request, the R-GML C obtains and authenticates the APN-NI of the LCS client.

The LCS request may carry also the Service Identity and the Codeword. The R-GMLC may verify that the
Service |dentity received in the LCS request matches one of the service identities allowed for the LCS client. If
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the service identity does not match one of the service identities for the LCS client, the R-GMLC shall reject the
LCSrequest. Otherwise, the R-GMLC can map the received service identity in a corresponding service type.

If the location request is originated by a Requestor, the Requestor Identity may be added to the LCS service
request. LCS client should authenticate the Requestor Identity but thisis outside the scope of this specification.

The LCS service request may also contain the type of the Requestor identity if the requestor identity was
included.

The R-GMLC verifies whether it stores the privacy profile of the target UE. If the R-GMLC storesthe UE's
privacy profile, (this meansthe R-GMLC isthe H-GMLC of the target UE), then step 2, 3, 4 and 12 are skipped.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated.

Editor'snote:  This would mean that R-GMLC handles the periodicity of location requests as requested by the
LCSclient bothin CS and PS domain. It is for further study should H-GMLC handle the
periodicity of location requests.

2) The R-GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the target UE to
be located with the IMSI or MSISDN of the UE. If the R-GMLC supports the Lr interface, the R-GMLC
capability information shall be included in the SEND_ROUTING_INFO_FOR_L CS message.

If the R-GMLC aready knows, or is able to determine, the network address of H-GMLC of the target UE, (e.g.
from a previous location request), then step 2 and step 3 may be skipped. One possibility could beto use aDNS
lookup to determine the H-GMLC address, but thisis FFS.

Editor'snote:  According to the current version of TS29.002 the PDP address cannot be transferred by using the
SEND_ROUTING_INFO_FOR_L CS message, so thisisfor ffs.

3) The HLR/HSS verifiesthe R-GMLC'’ s network address. The HLR/HSS may return the address of the PPR to the
GMLC if available. The HLR/HSS then compares the R-GML C address with the H-GMLC network address for
the target UE. The HLR/HSS verifies whether the R-GMLC is authorized to request UE location information. If
not, an error response is returned. The HLR/HSS returns the address of the H-GMLC.

4) If R-GMLC finds out that it isthe H-GMLC, the signalling steps 4 and 12 are skipped.
The R-GMLC sends the location request to the H-GMLC.

5) The H-GMLC verifies LCS barring restrictions in the UE user's privacy profile in the H-GMLC. In verifying the
barring restrictions, barring of the whole location request is assumed if any part of it is barred or any requisite
condition is not satisfied. If the location service request isto be barred and the LCS client does not have the
override capability, an error response is returned to the R-GMLC or the LCS client.

6) If the H-GMLC aready knows both the VM SC/M SC server or SGSN location or the network address of V-
GMLC and IMS] for the particular MSISDN or PDP address, (e.g. from a previous location request), the rest of
this step and step 7 may be skipped. Otherwise, the H-GMLC sendsa SEND_ROUTING_INFO_FOR_LCS
message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this
UE.

Editor'snote:  According to the current version of TS29.002 the PDP address cannot be transferred by using the
SEND_ROUTING_INFO_FOR_L CS message, so thisisfor ffs.

7) The HLR/HSS verifies the network address of the H-GMLC in order to check that the H-GMLC is authorized to
request UE location information. The HLR/HSS then returns one or several of the network addresses of the
current SGSN and/or VM SC/M SC server, the LCS core network signalling capabilities of the serving nodes and
whichever of the IMSI and MSISDN was not provided in step (2) or (6) for the particular UE. The HLR/HSS
may also return the address of the V-GMLC, if available..

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/VLR concerning the UE’s capabilities for LCS.
Other priority criteria are for further study.
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8) The GMLC may ask the PPR to perform the privacy check as described inthe 9.1.1.1 or if the GMLC storesthe
UE’s privacy profile, the H-GMLC may perform privacy check on the basis of the UE user’s privacy profile and
the capabilities of the serving nodes (MSC/VLR and/or SGSN).

If the H-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GM L C address is different
from the H-GMLC address, the H-GMLC may forward the location request to the V-GMLC. The forwarded
location request shall contain, one or severa of the network addresses of the current SGSN and/or MSC/VLR,
and the IMSI and MSISDN for the target UE. The forwarded location request may also carry the requested
action of the VPLMN as the result of the privacy check in the H-GMLC (e.g. by using the pseudo-external
identity as described in Annex X). The V-GMLC first authenticates that the location request is allowed from this
PLMN or from this country. If not, an error response is returned.

In the cases when the H-GML C did not receive the address of the V-GMLC, when the V-GMLC addressis the
same with the H-GMLC address or when both PLMN operators agree not to use Lr interface, the H-GMLC does
not forward the location request to the V-GMLC and step 10 is skipped.

Editor’ s note: The case when the V-GMLC is the same as the R-GMLC may need further elaboration.

9) Incasethe GMLC (H-GMLC, R-GMLC or V-GMLC) receives only the MSC/VLR address, the MT LR
proceeds as the CS-MT-LR procedure described in 9.1.2. In case GMLC receives only the SGSN address, the
MT LR proceeds asthe PS-MT-LR procedure described in 9.1.6. In case the GMLC receives severa of the
following addresses, SGSN, VM SC and/or MSC Server, it has to decide where to send the location request. If
the requested MT-LR is known to be associated with a CS call, the CS-MT-LR procedure shall be invoked. If the
requested MT-LR is associated with a PS session, the PS-MT-LR procedure only shall be invoked. Otherwise,
both CS-MT-LR and PS-MT-LR are applicable. If LCS Client indicated deferred |ocation request, GMLC shall
indicate this together with applicable event type (ex. UE available) in requested PSSCS-MT-LR, see 9.1.8.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may
depend on subscription information for the LCS client, possible priority information returned by the HSS
or information already stored in the GMLC (e.g. obtained from previous location requests).

10) The V-GMLC sends the location service response to the H-GMLC.

11) If the privacy check in step 5 indicates that further privacy checks are needed, or on the basis of the privacy
profile, the H-GMLC shall perform an additional privacy check.

12) The H-GM L C sends the location service response to the R-GMLC.

13) R-GMLC sends the location service response to the LCS client. If the LCS client requiresit, the R-GMLC may
first transform the universal location co-ordinates provided by the SGSN or MSC/M SC server into some local
geographic system. The GMLC may record billing for both the LCS client and inter-network revenue charges
from the SGSN or MSC/MSC server's network.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 4 of figure 9.1 are described in 9.1.2 and 9.1.6.
The detailed procedure for deferred PSSCS-MT-LR isdescribed in 9.1.8.

*¥***  FIRST MODIFIED SECTION  ****

7.6.2 Numbering and identification parameters

7.6.2.XX V-GMLC Address

This parameter refersto the |P address of aV-GMLC.

7.6.2.xx H-GMLC Address

This parameter refers to the |P address of aH-GMLC.
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*xxx NEXT MODIFIED SECTION  ****

13A

Location Service Management Services

13A.1 MAP-SEND-ROUTING-INFO-FOR-LCS Service

13A.1.1 Definition

This serviceis used between the GMLC and the HLR to retrieve the routing information needed for routing alocation
service request to the servicing VM SC or SGSN. The MAP-SEND-ROUTING-INFO-FOR-LCS is a confirmed service

using the primitives from table 13A.1/1.

13A.1.2 Service Primitives

Table 13A.1/1: MAP-SEND-ROUTING-INFO-FOR-LCS

Parameter name

Request

Indication

Response

Confirm

Invoke Id

M(=)

M(=)

M(=)

MLC Number

M(=)

MSISDN

C(=)

C

IMSI

C(=)

C

LCS Codeword Applicability

OO0

CE)

LMSI

Network Node Number

GPRS Node Indicator

Additional Number

LCS Codeword Notification

N~~~
I

N N = [~

V-GMLC Address

H-GMLC Address

User error

(o] le]l =eliolellelle]

[el(e)(elielielielielie)

=~
1
N—

Provider error

O

13A.1.3 Parameter Use

Invoke id

See definition in clause 7.6.1.

MLC Number

See definition in clause 7.6.2.

MSISDN

See definition in clause 7.6.2. The request shall carry either the IMSI or MSISDN. The response shall carry whichever
of these was not included in the request (see 3GPP TS 23.271 for details).

IMSI

See definition in clause 7.6.2.

LCS Codeword Applicability

See definition in clause 7.6.11.19.

LMSI
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See definition in clause 7.6.2. It is an operator option to provide this parameter from the VLR; it is mandatory for the
HLR to include the LM SI in a successful responsg, if the VLR has used the LM SI.

Network Node Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the " Additional
Number”.

GPRS Node Indicator

See definition in clause 7.6.8. The presence of this parameter is mandatory only if the SGSN number is sent in the
Network Node Number.

Additional Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the " Additional
Number".

LCS Codeword Notification

See definition in clause 7.6.11.22. The presence of this parameter indicates that codeword shall be sent to the
subscriber. HLR may include this parameter in the response only if codeword checks had been indicated as applicable
in the request.

V-GMLC address
See definition in clause 7.6.2.

H-GMLC address

See definition in clause 7.6.2. The requirements for its presence are specified in 3GPP TS 23.271 [264].

User error

The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:

Unknown subscriber;

- Absent Subscriber;

- Facility Not Supported;

- Systemfailure;

- Unexpected Data Value;

- Datamissing;

- Unauthorised requesting network.
Provider error

For definition of provider errors see clause 7.6.1.

**xx NEXT MODIFIED SECTION  ****

17.7.13 Location service data types
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3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 7

MAP- LCS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version8 (8)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
Rout i ngl nf oFor LCS- Ar g,
Rout i ngl nf oFor LCS- Res,
Provi deSubscri ber Locat i on- Arg,
Provi deSubscri ber Locat i on- Res,
Subscri ber Locati onReport - Arg,
Subscri ber Locat i onReport - Res,
Locat i onType,
LCSd i ent Nane,
LCS- QoS,
Hori zont al - Accur acy,
ResponseTi ne,
Ext - Geogr aphi cal | nf or nat i on,
Suppor t edGADShapes,
Add- Geogr aphi cal | nf ormati on,
LCSRequest or | D,
LCSCodewor d

| MPORTS
Addr essString,
| SDN- Addr essStri ng,
I MEI,
I MBI,
LMSI,
Subscri berldentity,
AgeOf Locat i onl nformati on,
LCSd i ent Ext er nal | D,
LCSAientlnternal I D,
LCSSer vi ceTypel D
FROM MAP- CommonDat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- ConmonDat aTypes (18) version8 (8)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version8 (8)}

USSD- Dat aCodi ngSchene,
USSD- String
FROM MAP- SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodul es (3)
map- SS- Dat aTypes (14) version8 (8)}

APN

FROM MAP- MB- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- M5-DataTypes (11) version8 (8)}

Addi ti onal - Nunber

FROM MAP- SM Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- SM Dat aTypes (16) version8 (8)}

Rout i ngl nf oFor LCS- Arg :: = SEQUENCE {
m cNunber [0] | SDN- AddressString,
tar get M5 [1] Subscriberldentity,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dAppl i cability [3] LCSCodewor dAppl i cability OPTI ONAL }
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LCSCodewor dAppl i cability ::= ENUMERATED {
codewor dCheckAppl i cabl e (0),
codewor dCheckNot Appl i cabl e (1),

-- exception handling:
-- unr ecogni zed val ues shall be ignored by the receiver.

Rout i ngl nf oFor LCS- Res :: = SEQUENCE {
tar get M5 [0] Subscriberldentity,
| csLocationl nfo [1] LCSLocati onl nfo,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dNot i fi cati on [3] NuULL OPTI ONAL,
v- gl c- Addr ess [x] GSN Address OPTI ONAL,
h- gn c- Addr ess [x] GSN- Address OPTI ONAL }

-- | csCodewordNotification may be present only if

-- | csCodewordApplicability was present in RoutinglnfoForLCS-Arg.

-- |If received when | csCodewordApplicability was not present in

-- RoutinglnfoForLCS-Arg then | csCodewordNotification shall be ignored.
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From 23.271 v6.1.0:

9.1 Mobile Terminating Location Request

9.1.1 MT-LR routing procedure in PS and CS domain

. GMLC GMLC HLR/ GMLC MSC/
Client (Requesting) (Home) HSS (Visited) SGSN I_RATI IEI

1. LCS Service Regyest

2. Send Routing Info fgr LCS »

<

3. Send Routing Info fgr LCS ack

—»

4. LCS Service Requegt

5. Privacy check .

>

6. Send Routing Info for LCS

———
7. Send Routirg Info for LCS ack

>

8. LCS Servicg Request

9. MT-LR procedures for CSand PS domain .

<

10. LCS Servige Response

11. Privacy check .

47

12. LCS Sarvice Respgnse

————
13. LCS Sarvice R(rpor‘se

Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE froma GMLC. The LCS Client may also
reguest a deferred location request, i.e. based on event. The R-GMLC verifies the identity of the LCS client and
its subscription to the LCS service requested and derivesthe MSISDN or IMSI or PDP address, (NOTE: IP
addressing in this context is FFS, one reason is the dynamic | P addressing used in IPv4.) of the target UE to be
located and the LCS QoS from either subscription data or data supplied by the LCS client. For acall related
location request, the R-GMLC obtains and authenticates the called party number of the LCS client. For a session
related location request, the R-GML C obtains and authenticates the APN-NI of the LCS client.

The LCS request may carry also the Service Identity and the Codeword. The R-GMLC may verify that the
Service Identity received in the LCS request matches one of the service identities allowed for the LCSclient. If
the service identity does not match one of the service identities for the LCS client, the R-GMLC shall reject the
LCSrequest. Otherwise, the R-GMLC can map the received service identity in a corresponding service type.
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If the location request is originated by a Requestor, the Requestor Identity may be added to the LCS service
request. LCS client should authenticate the Requestor Identity but thisis outside the scope of this specification.

The LCS service request may also contain the type of the Requestor identity if the requestor identity was
included.

The R-GMLC verifies whether it stores the privacy profile of the target UE. If the R-GMLC storesthe UE's
privacy profile, (this meansthe R-GMLC isthe H-GMLC of the target UE), then step 2, 3, 4 and 12 are skipped.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated.

Editor'snote:  Thiswould mean that R-GMLC handles the periodicity of location requests as requested by the
LCSclient bothin CS and PS domain. It is for further study should H-GMLC handle the
periodicity of location requests.

2) The R-GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the target UE to
be located with the IMSI or MSISDN of the UE. If the R-GMLC supports the Lr interface, the R-GMLC
capability information shall be included in the SEND_ROUTING_INFO_FOR_L CS message.

If the R-GMLC already knows, or is able to determine, the network address of H-GMLC of the target UE, (e.g.
from a previous location request), then step 2 and step 3 may be skipped. One possibility could beto useaDNS
lookup to determine the H-GMLC address, but thisis FFS.

Editor'snote:  According to the current version of TS29.002 the PDP address cannot be transferred by using the
SEND_ROUTING_INFO_FOR_LCS message, so thisisfor ffs.

3) The HLR/HSS verifiesthe R-GMLC' s network address. The HLR/HSS may return the address of the PPR to the
GMLC if available. The HLR/HSS then compares the R-GML C address with the H-GML C network address for
the target UE. The HLR/HSS verifies whether the R-GMLC is authorized to request UE location information. If
not, an error response is returned. The HLR/HSS returns the address of the H-GMLC.

4) If R-GMLC finds out that it isthe H-GMLC, the signalling steps 4 and 12 are skipped.
The R-GMLC sends the location request to the H-GMLC.

5) The H-GMLC verifies LCS barring restrictionsin the UE user's privacy profilein the H-GMLC. In verifying the
barring restrictions, barring of the whole location request is assumed if any part of it is barred or any requisite
condition is not satisfied. If the location service request isto be barred and the LCS client does not have the
override capability, an error response is returned to the R-GMLC or the LCS client.

6) If the H-GMLC aready knows both the VM SC/M SC server or SGSN location or the network address of V-
GMLC and IMSI for the particular MSISDN or PDP address, (e.g. from a previous location request), the rest of
this step and step 7 may be skipped. Otherwise, the H-GMLC sendsa SEND_ROUTING_INFO_FOR_LCS
message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this
UE.

Editor'snote:  According to the current version of TS29.002 the PDP address cannot be transferred by using the
SEND_ROUTING_INFO_FOR_LCS message, so thisisfor ffs.

7) The HLR/HSS verifies the network address of the H-GMLC in order to check that the H-GMLC is authorized to
request UE location information. The HLR/HSS then returns one or several of the network addresses of the
current SGSN and/or VM SC/M SC server, the LCS core network signalling capabilities of the serving nodes and
whichever of the IMSI and MSISDN was not provided in step (2) or (6) for the particular UE. The HLR/HSS
may also return the address of the V-GMLC, if available..

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/V LR concerning the UE’ s capabilities for LCS.
Other priority criteria are for further study.

8) The GMLC may ask the PPR to perform the privacy check as described inthe 9.1.1.1 or if the GMLC storesthe
UE’s privacy profile, the H-GMLC may perform privacy check on the basis of the UE user’s privacy profile and
the capabilities of the serving nodes (MSC/V LR and/or SGSN).
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If the H-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GM L C address is different
from the H-GMLC address, the H-GMLC may forward the location request to the V-GMLC. The forwarded
location request shall contain, one or severa of the network addresses of the current SGSN and/or MSC/VLR,
and the IMSI and MSISDN for the target UE. The forwarded location request may also carry the requested
action of the VPLMN as the result of the privacy check in the H-GMLC (e.g. by using the pseudo-external
identity as described in Annex X). The V-GMLC first authenticates that the location request is allowed from this
PLMN or from this country. If not, an error response is returned.

In the cases when the H-GMLC did not receive the address of the V-GMLC, when the V-GMLC addressisthe
same with the H-GM L C address or when both PLMN operators agree not to use Lr interface, the H-GMLC does
not forward the location request to the V-GMLC and step 10 is skipped.

Editor’s note: The case when the V-GMLC is the same as the R-GMLC may need further elaboration.

9) Incasethe GMLC (H-GMLC, R-GMLC or V-GMLC) receives only the MSC/VLR address, the MT LR
proceeds as the CS-MT-LR procedure described in 9.1.2. In case GMLC receives only the SGSN address, the
MT LR proceeds asthe PS-MT-LR procedure described in 9.1.6. In case the GMLC receives severa of the
following addresses, SGSN, VM SC and/or MSC Server, it has to decide where to send the location request. If
the requested MT-LR is known to be associated with a CS call, the CS-MT-LR procedure shall be invoked. If the
requested MT-LR is associated with a PS session, the PS-MT-LR procedure only shall be invoked. Otherwise,
both CS-MT-LR and PS-MT-LR are applicable. If LCS Client indicated deferred |ocation request, GMLC shall
indicate this together with applicable event type (ex. UE available) in requested PS'SCS-MT-LR, see 9.1.8.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may
depend on subscription information for the LCS client, possible priority information returned by the HSS
or information already stored in the GMLC (e.g. obtained from previous location requests).

10) The V-GMLC sends the location service response to the H-GMLC.

11) If the privacy check in step 5 indicates that further privacy checks are needed, or on the basis of the privacy
profile, the H-GMLC shall perform an additional privacy check.

12) The H-GM L C sends the location service response to the R-GMLC.

13) R-GMLC sends the location service response to the LCS client. If the LCS client requiresit, the R-GMLC may
first transform the universal location co-ordinates provided by the SGSN or MSC/M SC server into some local
geographic system. The GMLC may record billing for both the LCS client and inter-network revenue charges
from the SGSN or MSC/M SC server's network.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 4 of figure 9.1 are described in 9.1.2 and 9.1.6.
The detailed procedure for deferred PSSCS-MT-LR isdescribed in 9.1.8.

****  FIRST MODIFIED SECTION  ****

7.6.2 Numbering and identification parameters

7.6.2.XX PPR Address

This parameter refers to the | P address of a Privacy Profile Register.

*xxx NEXT MODIFIED SECTION ~ ****

13A Location Service Management Services
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13A.1 MAP-SEND-ROUTING-INFO-FOR-LCS Service

13A.1.1 Definition

This serviceis used between the GMLC and the HLR to retrieve the routing information needed for routing a location
service request to the servicing VM SC or SGSN. The MAP-SEND-ROUTING-INFO-FOR-LCS is a confirmed service
using the primitives from table 13A.1/1.

13A.1.2 Service Primitives

Table 13A.1/1: MAP-SEND-ROUTING-INFO-FOR-LCS

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
MLC Number M M=)

MSISDN C C(=) C C(®)
IMSI C C(=) C C(=3)
LCS Codeword Applicability C C(3)

LMSI c @]
Network Node Number C C(x)
GPRS Node Indicator C C(=)
Additional Number C C(=)
LCS Codeword Notification C C(=)
PPR Address U C(=
User error C C(=3)
Provider error o

13A.1.3 Parameter Use
Invokeid

See definition in clause 7.6.1.

MLC Number

See definition in clause 7.6.2.
MSISDN

See definition in clause 7.6.2. The request shall carry either the IMSI or MSISDN. The response shall carry whichever
of these was not included in the request (see 3GPP TS 23.271 for details).

IMSI
See definition in clause 7.6.2.
LCS Codeword Applicability

See definition in clause 7.6.11.19.
LMSI

See definition in clause 7.6.2. It is an operator option to provide this parameter from the VLR; it is mandatory for the
HLR to include the LM SI in a successful responsg, if the VLR has used the LM SI.

Network Node Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the " Additional
Number".

GPRS Node Indicator
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See definition in clause 7.6.8. The presence of this parameter is mandatory only if the SGSN number is sent in the
Network Node Number.

Additional Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the " Additional
Number”.

LCS Codeword Notification

See definition in clause 7.6.11.22. The presence of this parameter indicates that codeword shall be sent to the
subscriber. HLR may include this parameter in the response only if codeword checks had been indicated as applicable
in the request.

PPR address
See definition in clause 7.6.2.

User error

The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:
- Unknown subscriber;

- Absent Subscriber;

- Facility Not Supported;

- Systemfailure;

- Unexpected Data Value;

- Datamissing;

- Unauthorised requesting network.

Provider error

For definition of provider errors see clause 7.6.1.

**¥*xx  NEXT MODIFIED SECTION = ****

17.7.13 Location service data types
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MAP- LCS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version8 (8)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
Rout i ngl nf oFor LCS- Ar g,
Rout i ngl nf oFor LCS- Res,
Provi deSubscri ber Locat i on- Arg,
Provi deSubscri ber Locat i on- Res,
Subscri ber Locati onReport - Arg,
Subscri ber Locat i onReport - Res,
Locat i onType,
LCSd i ent Nane,
LCS- QoS,
Hori zont al - Accur acy,
ResponseTi ne,
Ext - Geogr aphi cal | nf or nat i on,
Suppor t edGADShapes,
Add- Geogr aphi cal | nf ormati on,
LCSRequest or | D,
LCSCodewor d

| MPORTS
Addr essString,
| SDN- Addr essStri ng,
I MEI,
I MBI,
LMSI,
Subscri berldentity,
AgeOf Locat i onl nformati on,
LCSd i ent Ext er nal | D,
LCSAientlnternal I D,
LCSSer vi ceTypel D
FROM MAP- CommonDat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- ConmonDat aTypes (18) version8 (8)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version8 (8)}

USSD- Dat aCodi ngSchene,
USSD- String
FROM MAP- SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodul es (3)
map- SS- Dat aTypes (14) version8 (8)}

APN

FROM MAP- MB- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- M5-DataTypes (11) version8 (8)}

Addi ti onal - Nunber

FROM MAP- SM Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap- SM Dat aTypes (16) version8 (8)}

Rout i ngl nf oFor LCS- Arg :: = SEQUENCE {
m cNunber [0] | SDN- AddressString,
tar get M5 [1] Subscriberldentity,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dAppl i cability [3] LCSCodewor dAppl i cability OPTI ONAL }
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LCSCodewor dAppl i cability ::= ENUMERATED {
codewor dCheckAppl i cabl e (0),
codewor dCheckNot Appl i cabl e (1),

exception handling:
unr ecogni zed val ues shall be ignored by the receiver.

Rout i ngl nf oFor LCS- Res :: = SEQUENCE {
tar get M5 [0] Subscriberldentity,
| csLocationl nfo [1] LCSLocati onl nfo,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
| csCodewor dNot i fi cati on [3] NuULL OPTI ONAL,
ppr - Addr ess [x] GSN Address OPTI ONAL }
-- lcsCodewordNotification may be present only if
-- |l csCodewordApplicability was present in RoutinglnfoForLCS-Arg.
-- If received when | csCodewordApplicability was not present in
-- RoutinglnfoForLCS-Arg then | csCodewordNotification shall be ignored.

1S
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