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9 Definition of Access Point Name

In the GPRS backbone, an Access Point Name (APN) is areference to a GGSN. To support inter-PLMN roaming, the
internal GPRS DNS functionality is used to trandate the APN into the | P address of the GGSN.

9.1 Structure of APN

The APN is composed of two parts as follows:

» The APN Network Identifier which defines to which external network the GGSN is connected to. This part of the
APN is mandatory.

» The APN Operator Identifier which definesin which PLMN GPRS backbone the GGSN is located. This part of
the APN is optional.

The APN Operator Identifier is placed after the APN Network Identifier. An APN consisting of both the Network
Identifier and Operator Identifier corresponds to a DNS name of a GGSN and has a maximum length of 100 octets.

The syntax of the APN shall follow the Name Syntax defined in RFC 2181 [ 14] and RFC 1035 [15]. The APN consists
of one or more |abels. Each label is coded as one octet length field followed by that number of octets coded as 8 hit
ASCII characters. Following RFC 1035 [15] the labels should consist only of the al phabetic characters (A-Z and a-2),
digits (0-9) and the dash (-). The case of alphabetic charactersis not significant. The APN is not terminated by alength
byte of zero.

NOTE: A length byte of zero is added by the SGSN at the end of the APN before interrogating a DNS server.
For the purpose of presentation, an APN is usually displayed as a string in which the |abels are separated by dots (e.g.
“Labell.Label2.Label3").

9.1.1 Format of APN Network Identifier

The APN Network Identifier shall contain at least one label and shall have a maximum length of 63 octets. An APN
Network Identifier shall not start with the strings “rac”, “lac”-,eF“sgsn” or “rnc” and it shall not end in “.gprs’. It shall
also not take the value “*”.

In order to guarantee uniqueness of APN Network Identifier within the GPRS PLMN(s), an APN Network Identifier
containing more than one label corresponds to an Internet domain name. This name should only be allocated by the
PLMN to an organisation that has officially reserved this name in the Internet domain. Other types of APN Network
Identifiers are not guaranteed to be unique within the GPRS PLMN(s).
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4.5 Location Number

A location number is a number which defines a specific location within a GSM PLMN. The Location number is
formatted according to CCITT Recommendation E.164, as shown in figure 8. The Country Code (CC) and National
Destination Code (NDC) fields of the location humber are those which define the GSM PLMN of which the location is
part.

CcC NDC LSP

Figure 8: Location Number Structure

The structure of the locally significant part (LSP) of the location number is a matter for agreement between the PLMN
operator and the national numbering authority in the PLMN's country. It is desirable that the location number can be
interpreted without the need for detailed knowledge of the internal structure of the PLMN; the L SP should therefore
include the national destination code in the national numbering plan for the fixed network which defines the geographic
areain which the location lies.

The set of location numbers for a GSM PLMN must be chosen so that a location number can be distinguished from the
MSISDN of asubscriber of the PLMN. Thiswill allow the PLMN to trap attempts by usersto dial alocation number.

4.6 Composition of the Service Area Identification (SAI)

The Service Area Identification shall be composed as shown in figure 9:

€ P + oo +

<-Service Area ldentification->

The SAI is composed of the following elements:

- AvalidLocation Arealdentity (LAI) as defined in section 4.1. Invalid LAI values are used in some special
cases when no valid RAI exists in the mobile station (see GSM 04.08 and GSM 11.11).

- Service Area Code (SAC) which is afixed length code (of 2 octets) identifying a service area within alocation
area and it can be coded using a full hexadecimal representation. Service area consists of one or more cells.
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NEXT MODIFICATION

2.4.16 Cell Global ID or Service Area ID

The Ceell Global ID or Service AreaID indicates the cell global eell-identity of the cell in GSM (see 3G TS 23.003) or

the service area identification of the service areain UMTS (see 3G TS 23.003) in which the MSis currently in radio
contact or in which the MSwas last in radio contact. The VLR and SGSN shall update the stored eCell Global ID or

Service Area ID at establishment of every radio connection.

Thecell ID istemporary subscriber data stored in the VLR and SGSN. It is conditional data, the VLR and SGSN shall
store it whenever the subscriber datais marked as confirmed by radio contact.

NEXT MODIFICATION

4 Accessing subscriber data

It shall be possible to retrieve or store subscriber data concerning a specific MS from the HLR by use of each of the
following references:

- International Mobile Subscriber Identity (IMSI);
- Mobile Station ISDN Number (MSISDN)

It shall be possible to retrieve or store subscriber data concerning a specific MS from the VLR by use of each of the
following references:

- International Mobile Subscriber Identity (IMSI);
- Temporary Mobile Subscriber Identity (TMSI).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the SGSN by use of each of the
following references:

e International Mobile Subscriber Identity (IMSI);
e Packet Temporary Mobile Subscriber identity (P-TMSI).

It shall be possible to retrieve or store subscriber data concerning a specific MS from the GGSN by use of the following
reference:

- International Mobile Subscriber Identity (IMSI).
See clause 3 for explanation of M, C, T and P in table 1 and table 2.



Table 1: Overview of data stored for non-GPRS Network Access Mode

PARAMETER | SUBCLAUSE | HLR [ VLR |TYPE]|
IMSI 21.1.1 M M P Note
Network Access Mode 2.11.2 M - P Note
International MS ISDN number 21.2 M M P
multinumbering MSISDNs 2.1.3 C - P Note
Basic MSISDN indicator 2131 C - P
MSISDN-Alert indicator 2.1.3.2 C - P
TMSI 2.1.4 - C T
LMSI 2.1.8 C C T Note
Mobile Station Category 221 M M P
LMU Identifier 222 C C P
RAND, SRES and Kc 231 C T
RAND, XRES, CK, IK and AUTN 2.3.2 M C T
Ciphering Key Sequence Number 2.3.3 - M T
MSRN 241 - C T Note
Location Area Identity 242 - M T
VLR number 245 M - T Note
MSC number 2.4.6 M C T
HLR number 2.4.7 - C T
Subscription restriction 2.4.10 C - P
RSZ| lists 24111 C - P
Zone Code List 24.11.2 - C P
MSC area restricted flag 2.4.12 M - T
LA not allowed flag 2.4.13 - M T
ODB-induced barring data 2.4.15.1 C - T
Roaming restriction due to unsupported feature 2.4.15.2 M M T
Cell Global ID or Service Area ID 2.4.16 - C T
LSA Identity 2.4.17.1 C C P
LSA Priority 2.4.17.2 C C P
LSA Only Access Indicator 24173 C C P
LSA Active Mode Indicator 2.4.17.4 C C P
VPLMN Identifier 2.4.17.5 C - P
Provision of bearer service 251 M M P
Provision of teleservice 25.2 M M P
BC allocation 253 C C P
IMSI detached flag 27.1 - C T
Confirmed by Radio Contact indicator 2.7.4.1 - M T
Subscriber Data Confirmed by HLR indicator 2.7.4.2 - M T
Location Information Confirmed in HLR indicator 2743 - M T
Check SS indicator 2.7.4.4 M - T
MS purged for non-GPRS flag 275 M - T
MNRR 2.7.7 C - T
Subscriber status 28.1 C C P
Barring of outgoing calls 28.21 C C P
Barring of incoming calls 2.8.2.2 C - P
Barring of roaming 2.8.2.3 C - P
Barring of premium rate calls 2.8.2.4 C C P
Barring of supplementary service management 2.8.25 C C P
Barring of registration of call forwarding 2.8.2.6 C - P
Barring of invocation of call transfer 2.8.2.7 C C P
Operator determined barring PLMN-specific data 2.8.3 C C P
Handover Number 29.1 - C T
Messages Waiting Data 2.10.1 C - T
Mobile Station Not Reachable Flag 2.10.2 C M T
Memory Capacity Exceeded Flag 2.10.3 C - T

(continued)
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Table 1 (concluded): Overview of data stored for non-GPRS Network Access Mode

PARAMETER | SUBCLAUSE | HLR | VLR [TYPE]
Trace Reference 2111 C C P
Trace Type 2.11.2 C C P
Operations Systems Identity 2.11.3 C C P
HLR Trace Type 2114 C - P
MAP Error On Trace 2.115 C - T
Trace Activated in VLR 2.11.6 C C T
Foreign Subscriber Registered in VLR 2.11.7 - C P  Note
VGCS Group Membership List 2121 C C P
VBS Group Membership List 2.12.2 C C P
Broadcast Call Initiation Allowed List 21221 C C P
Originating CAMEL Subscription Information (O-CSl) 2.14.1.1/3.1 C C P
Terminating CAMEL Subscription Information (T-CSl) 2.14.1.2 C - P
VMSC Terminating CAMEL Subscription Information (VT-CSI) 2.14.1.2/3.2 C C P
Location Information/Subscriber state Information 2.14.1.3 C - P
USSD CAMEL subscription information(U-CSI) 2.14.1.4 C - P
SS invocation notification (SS-CSlI) 2.14.1.5/3.2 C C P
Translation information flag(TIF-CSI) 2.14.1.6/3.6 C C P
Dialled service CAMEL Subscription Information (D-CSI) 2.14.1.10/3.6 C C P
USSD General CAMEL service information (UG-CSI) 2.14.2 C - P
O-CSI Negotiated CAMEL Capability Handling 21421 C P
SS-CSI Negotiated CAMEL Capability Handling 2.14.2.1 C P
VT-CSI Negotiated CAMEL Capability Handling 21421 C P
SMS-CSI VLR Negotiated CAMEL Capability Handling 2.14.2.1 C P
M-CSI Negotiated CAMEL Capability Handling 21421 C P
VLR Supported CAMEL Phases 2.14.2.3 C P
IST Alert Timer 2.151 C C P
Privacy Exception List 2.16.1.1 C C P
GMLC Numbers 2.16.1.2 C C P
MO-LR List 2.16.1.3 C C P
Age Indicator 2.17.1 C C T




Table 2: Overview of data used for GPRS Network Access Mode

PARAMETER

| Subclause | HLR | VLR | SGSN GGSN TYPE |

IMSI

Network Access Mode
International MS ISDN number
multinumbering MSISDNs
Basic MSISDN indicator
MSISDN-Alert indicator
P-TMSI

TLLI

Random TLLI

IMEI

RAND/SRES and Kc

RAND, XRES, CK, IK, AUTN
Ciphering Key Sequence Number
Selected Ciphering Algorithm
Current Kc

P-TMSI Signature

Routing Area Identity

| |cel-GlobaHdentification

VLR Number

SGSN Number

GGSN Number

RSZI Lists

Zone Code List

LA not allowed flag
SGSN area restricted flag

Roaming Restriction in the SGSN ..

Cell Global ID or Service Area ID
LSA Identity

LSA Priority

LSA Only Access Indicator

LSA Active Mode Indicator
VPLMN ldentifier

Provision of teleservice

Transfer of SM option

MNRG

MM State

Subscriber Data Confirmed by HLR Indicator
Location Info Confirmed by HLR Indicator

MS purged for GPRS flag
MNRR

Subscriber Status
Barring of outgoing calls
Barring of roaming

ODB PLMN-specific data
Trace Activated in SGSN
PDP Type

PDP Address

NSAPI

PDP State

New SGSN Address
Access Point Name
GGSN Address in Use
VPLMN Address Allowed
Dynamic Address

SGSN Address
GGSN-list

2111
2.11.2
21.2
2.13
2131
2.1.3.2
2.15
2.16
2.1.7
2.1.9
231
2.3.2
233
2.35
2.3.6
2.3.7
243
2
245
248.1
2482
24111
24112
2.4.13
24.14
2.4.15.2
2.4.16
24.17.1
24.17.2
2.4.17.3
24.17.4
2.4.17.5
252
254
2.7.2
2.7.3
2742
2.7.43
276
2.7.7
28.1
2.8.2.1
2.8.2.3
2.8.3
2117
2.13.1
2.13.2
2.13.3
2.134
2.13.5
2.13.6
2.13.7
2.13.8
2.13.9
2.13.10
2.13.11
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Table 2 (concluded): Overview of data used for GPRS Network Access Mode

PARAMETER | Subclause | HLR | VLR | SGSN GGSN TYPE |

Quality of Service Subscribed 2.13.12 C - C - P
Quality of Service Requested 2.13.13 - - C - T
Quality of Service Negotiated 2.13.14 - - C M T
SND 2.13.15 - - C C T
SNU 2.13.16 - - C C T
DRX Parameters 2.13.17 - - M - T
Compression 2.13.18 - - C - T
NGAF 2.13.19 - - C (Gs) - T
Classmark 2.13.20 - - M - T
TID 2.13.21 - - C C T
Radio Priority 2.13.22 - - C - T
Radio Priority SMS 2.13.23 - - C - T
Short Message Service CAMEL Subscription 2.14.4.1/1.8 C - C - P
Information (SMS-CSI)

GPRS CAMEL Subscription Information (GPRS-CSI) 2.14.4.2/1.9 C - C - C
SMS-CSI SGSN Negotiated CAMEL Capability 21421 Cc - - - P
Handling

GPRS-CSI Negotiated CAMEL Capability Handling  2.14.2.1 C - - - P
SGSN Supported CAMEL Phases 2.14.2.3 C - - - P
Age Indicator 2.16.1 C - C - T

NOTE: TheHLR column indicates only GPRS related usg, i.e. if the HLR uses a parameter in non-GPRS
Network Access Mode but not in GPRS Network Access Mode, it is not mentioned in thistable 2.
(Gs): The VLR column is applicable if Gsinterface isinstalled. It only indicates GPRS related data to be
stored and is only relevant to GPRS subscribers registered in VLR.

a): This parameter isrelevant in the SGSN only when the Gs interface isinstalled.

NOTE: For specia condition of storage seein the clauses 2.x.y referred-to.
See clause 3 for explanation of M,C,T and Pintable 2.
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1 Scope

This EFSI-3GPP Technical Specification (TS) specifies the technical realization of the handling of calls originated by a
UMTS or GSM mobile subscriber and calls directed to a UMTS or GSM moabile subscriber, up to the point where the
call is established. Normal release of the call after establishment is also specified.

In this specification, the term MS is used to denotea UMTS or GSM MS, as appropriate.
The handling of DTMF signalling and Off-Air Call setup (OACSU) are not described in this specification.

The details of the effects of UMTS or GSM supplementary services on the handling of acall are described in the
relevant GSM-023.07x, GSM-023.08x and GSM-023.09x series of specifications.

The specification of the handling of a request from the HLR for subscriber information is not part of basic call handling,
but isrequired for both CAMEL (TS 23.078 [32]) and optimal routeing (GSM-03:TS 23.079 [33]). The use of the
Provide Subscriber Information message flow is shown in GSM-03.TS 23.078 [32] and GSM-03.TS 23.079 [33].

The specification of the handling of data calls rerouted to a SIWFS is described in GSM-TS 023.054 [28].

The logical separation of the MSC and VLR (shown in clauses 4, 5 and 7), and the messages transferred between them
(described in clause 8) are the basis of amodel used to define the externally visible behaviour of the MSC/VLR, which
isasingle physical entity. They do not impose any requirement except the definition of the externally visible behaviour.

If there is any conflict between this specification and the corresponding stage 3 specifications (GSM-TS 024.008 [44],
TS25.413 [45], GSM 08.08 [20] and GSM-T S 029.002 [47]), the stage 3 specification shall prevail.

2 Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.
- For anon-specific reference, the latest version applies.

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

- For this Release 19998 document, references to GSM-doeuments3G Technical Specifications are for Release
19998 versions (version 73.X.y).

[1] GSM 03.20: " Digital cellular telecommunications system (Phase 2+); Security related network
functions’.
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[20] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile-services Switching
Centre - Base Station System (MSC - BSS) interface Layer 3 specification”.

[24] GSM 12.08: "Digital cellular telecommunications system (Phase 2+); Subscriber and egquipment
trace (GSM 12.08)".

[24bis] 3G TR 21.905: " Vocabulary for 3GPP Specifications".
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[25] 3G TS 23.003: "Numbering, addressing & identification".

[26] 3G TS 23.012: "Location Management Procedures’.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following definitions apply:
A subscriber: The calling mobile subscriber.
B subscriber: The mobile subscriber originally called by the A subscriber.

C subscriber: The subscriber to whom the B subscriber has requested that calls be forwarded. The C subscriber may be
fixed or mobile.

Circuit-Switched Bearer Capability: The information transferred over the UMTS or GSM access interface to define
the information transfer capabilities to be used between the M S and the network for a circuit-switched connection.

L ocation Infor mation: Information to define the whereabouts of the MS, and the age of the information defining the
whereabouts.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

A&O Active & Operative

ACM Address Complete Message
ANM ANswer Message

AoC Advice of Charge

BC Bearer Capability

BOIC-exHC&BOIZC Barring of Outgoing International Calls except those directed to the HPLMN Country &
Barring of Outgoing InterZonal Calls

BOIzZC Barring of Outgoing InterZonal Calls

BOIZC-exHC  Barring of Outgoing InterZonal Calls except those directed to the HPLMN Country
CCBS Completion of Callsto Busy Subscriber

CFB Call Forwarding on Busy

CFNRc Call Forwarding on mobile subscriber Not Reachable
CFNRy Call Forwarding on No Reply

CFU Call Forwarding Unconditional

CLIP Calling Line Identity Presentation

CLIR Calling Line Identity Restriction

CcoLP COnnected Line identity Presentation

COLR COnnected Line identity Restriction

CSBC Circuit-Switched Bearer Capability

CUG Closed User Group

cw Call Waiting

FTN Forwarded-To Number

FTNW Forwarded-To NetWork

GMSCB Gateway M SC of the B subscriber
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GPRS General Packet Radio Service
HLC Higher Layer Compatibility
HLRB The HLR of the B subscriber
HPLMNB The HPLMN of the B subscriber
IAM Initial Address Message
IPLMN Interrogating PLMN - the PLMN containing GM SCB
IwWu Inter Working Unit
LLC Lower Layer Compatibility
MO Mobile Originated
MPTY MultiParTY
MT Mobile Terminated
NDUB Network Determined User Busy
NRCT No Reply Call Timer
PRN Provide Roaming Number
SGSN Serving GPRS support node
SIFIC Send Information For Incoming Call
SIFOC Send Information For Outgoing Call
SIWF Shared Inter Working Function
SIWFS SIWF Server. SIWFS is the entity where the used IWU islocated.
SRI Send Routeing Information
ubDUB User Determined User Busy
VLRA The VLR of the A subscriber
VLRB The VLR of the B subscriber
VMSCA The Visited MSC of the A subscriber
VMSCB The Visited MSC of the B subscriber
VPLMNA The Visited PLMN of the A subscriber
VPLMNB The Visited PLMN of the B subscriber

3G TS 23.018 V3.3.0 (2000-01)

4

Architecture

Subclauses 4.1 and 4.2 show the architecture for handling abasic MO call and abasic MT call. A basic mobile-to-
mobile call istreated as the concatenation of an MO call and an MT call.

4.1

Architecture for an MO call

A basic mobile originated call involves signalling between the MS and its VM SC via the BSS, between the VM SC and

the VLR and between the VM SC and the destination exchange, as indicated in figure 1.

In figure 1 and throughout this specification, the term BSS is used to denote a GSM BSS or a UTRAN, as appropriate.
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Figure 1: Architecture for a basic mobile originated call

In figure 1 and throughout this specification, the term ISUP is used to denote the telephony signalling system used
between exchanges. In a given network, any telephony signalling system may be used.

When the user of an MS wishes to originate a call, the M S establishes communication with the network using radio
interface signalling, and sends a message containing the address of the called party. VM SCA requests information to
handl e the outgoing call (SIFOC) from VLRA, over an internal interface of the MSC/VLR. If VLRA determines that the
outgoing call is allowed, it responds with a Complete Call. VM SCA:

- establishes atraffic channel to the MS; and
- congstructsan ISUP |AM using the called party address and sends it to the destination exchange.
NOTE: When the non-loop method is used for data cals, the lAM is sent to the SIWFS.

4.2 Architecture for an MT call

A basic mobile terminated call involves signalling as indicated in figure 2. Communication between VM SCB and the
MSisviathe BSS, asfor the mobile originated case. If VPLMNB supports GPRS and the Gs interface between VLRB
and the SGSN is implemented (see GSM-TS 03:23.060 [295]) and there is an association between VLRB and the SGSN
for the M S, the paging signal towards the MS goes from VM SCB via VLRB and the SGSN to the BSS. The IPLMN,
containing GMSCB, isin principle distinct from HPLMNB, containing HLRB, but the practice for at least the magjority
of current UMTS or GSM networks is that a call to an GSM-M S will be routed to aGMSC in HPLMNB.
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Radio I/F
signalling

/ o 1AM VMSCB €———> BSSB

GMSCB MS

Page/ack
Complete call

SIFIC |
VPLMNB |

!

Send Routeing
Info/lack  \ S

Provide Roaming
Number/ack

Figure 2: Architecture for a basic mobile terminated call

When GM SCB receives an ISUP |AM, it requests routeing information from HLRB using the MAP protocol. HLRB
reguests a roaming number from VLRB, also using the MAP protocol, and VLRB returns aroaming number in the
Provide Roaming Number Ack. HLRB returns the roaming number to GMSCB in the Send Routeing Info ack. GMSCB
uses the roaming number to construct an ISUP IAM, which it sendsto VM SCB. When VM SCB receivesthe IAM, it
requests information to handle the incoming call (SIFIC) from VLRB, over an interna interface of the MSC/VLR. If
VLRB determines that the incoming call is allowed, it requests VM SCB to page the MS. VM SCB pages the MS using
radio interface signalling. When the M S responds, VM SCB informs VLRB in the Page ack message. VLRB instructs
VMSCB to connect the call in the Complete call, and VM SCB establishes a traffic channel to the MS.

5 Information flows

In this clause and clause 7, the terms "security procedures’ and "security control” denote the UMTS ciphering and
i i rotection mechanism defined in TS 33.102 [50] or the GSM ciphering mechanism defined in GSM 03.20 [1

as appropriate.

51 Information flow for an MO call

An example information flow for an MO call is shown in figure 3; many variations are possible. Signalling over the
radio interface between MSA and BSSA or VM SCA is shown by dotted lines; signalling over the lu interface (for
UMTS) or the “A" interface (for GSM) between BSSA and VMSCA is shown by dashed lines; signalling over the B
interface between VM SCA and VLRA is shown by chain lines; and I1SUP signalling between VM SCA and the
destination exchange is shown by solid lines.
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Figure 3: Information flow for a basic mobile originated call

NOTE 1: Authentication may occur at any stage during the establishment of an MO call; its position in this message

flow diagram is an example.

NOTE 2: Security procedures Ciphering-may be initiated at any stage after authentication; itsthe position in this
message flow diagram is an example.
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NOTE 3: If ciphering is not required for a GSM connection, the MSC may send a CM service accept towards the
MS; optionally it may instead send a "start ciphering” request indicating that no ciphering is required.
This option is not available for a UMTS connection [ffs].

NOTE 4: The network may request the IMEI from the MS, and may check the IMEI, at any stage during the
establishment of an MO call, either as part of the procedure to start security procedures eiphering-or
explicitly after security procedures have eiphering-has-started; this is not shown in this message flow
diagram.

When the user wishes to originate a call, MSA establishes a signalling connection with BSSA, and sends a Connection
Management (CM) service request to BSSA, which relaysit to VM SCA. VM SCA sends a Process aAccess rRequest to
VLRA. VLRA may then initiate authentication, as described in TS 33.102 [50] for UMTS and GSM 03.20 [1] for GSM.
VLRA may also initiate security procedures ciphering-at this stage, as described in TS 33.102 [50] for UMTS

GSM 03.20[1] for GSM.

If VLRA determinesthat MSA is allowed service, it sends a Process aAccess rfRequest ack to VM SCA. If VMSCA has
received a Start security procedures Set-cipher-mode-message from VLRA, the Process aAccess rRequest ack message
triggers a Start security procedures eiphering-command-message towards BSSA; otherwise VM SCA sends a CM
sService aAccept message towards BSSA.

If BSSA receives a Start security procedures message eiphering-command-from VMSCA, it initiates security procedures
eiphering-as described in TS 33.102 [50] for UMTS and GSM 03.20 [1] for GSM; when security procedures have been
cipheringtssuccessfully initiated, MSA interprets thisin the same way as a CM sService aAccept. If security procedures
are eipheringisnot required at this stage, BSSA relays the CM sService aAccept to MSA.

When M SA has received the CM sService aAccept, or security procedures have eiphering-hasbeen successfully
initiated, M SA sends a Setup message containing the B subscriber address via BSSA to VM SCA. MSA also usesthe
Setup message to indicate the bearer capability required for the call; VM SCA trandlates this bearer capability into a
GSM-basic service, and determines whether an interworking function is required. VM SCA sendsto VLRA arequest for
information to handle the outgoing call, using a Send Info For Outgoing Call (SIFOC) message containing the B
subscriber address.

If VLRA determines that the call should be connected, it sends a Complete Call message to VM SCA. VM SCA sends a
Call Proceeding message via BSSA to MSA, to indicate that the call request has been accepted, and sends an Allocate
channel message to BSSA, to trigger BSSA and M SA to set up atraffic channel over the radio interface. The Call
Proceeding message includes bearer capability information if any of the negotiable parameters of the bearer capability
has to be changed. When the traffic channel assignment process is complete (indicated by the Allocation complete
message from BSSA to VM SCA), VM SCA constructs an ISUP |AM using the B subscriber address, and sends it to the
destination exchange.

When the destination exchange returns an |SUP Address Complete Message (ACM), VM SCA sends an Alerting
message via BSSA to MSA, to indicate to the calling user that the B subscriber is being alerted.

When the destination exchange returns an ISUP ANswer Message (ANM), VM SCA sends a Connect message via BSSA
to MSA, to instruct MSA to connect the speech path.

The network then waits for the call to be cleared.

For an emergency call, adifferent CM service type (emergency call) is used, and the mobile may identify itself by an
IMEI. It is anetwork operator option whether to allow an emergency call when the mobile identifiesitself by an IMEI.
Details of the handling are shown in clause 7.
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5.2 Information flow for retrieval of routeing information for an
MT call

Theinformation flow for retrieval of routeing information for an M T call is shown in figure 4. ISUP signalling between
the originating exchange and GM SCB, and between GMSCB and VM SCB is shown by solid lines; signalling over the
MAP interfaces between GMSCB and HLRB and between HLRB and VLRB, and over the B interface between VLRB
and VM SCB is shown by chain lines; signalling over the lu interface (for UMTS) or the A interface (for GSM) between
VMSCB and BSSB is shown by dashed lines; and signalling over the radio interface between BSSB and M SB is shown
by dotted lines.

| GMSC | | HLRB | | VLRB | |VMSCB| | BSSB | | MSB |

IAM
— SRI
PRN (note 1)
Page MS
Page
Page
Chan req
Imm ass
Page resp
MS conn
Process estab
PRN ack access req
SRI ack (note 2)
Set cipher
mode
Process
access req ack Start
Ciphering Cipher mode
command
Cipher mode
complete
IAM
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| GMSC | | HLRB | | VLRB | |VMSCB| | BSSB | | MSB |
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—_—>
SRI
PRN (note 1)
Page MS
Page
Page
Chan req
Imm ass
Page resp
MS conn
Process estab
PRN ack access req
(note 2)
SRl ack
Start security
procedures
Process
access req ack Start security
procedures Security control
command
Security control
response
IAM

Figure 4: Information flow for retrieval of routeing information for a basic mobile terminated call

NOTE 1: If pre-paging is used, paging isinitiated after VLRB has accepted the PRN message. The paging
procedure is described in subclause 5.3.

NOTE 2: VMSCB sarts the timer for the release of radio resources after it sends the Process Access Request
message to VLRB. VMSCB releases the radio resource allocated for the MT call if the timer expires
before the IAM isreceived.

When GMSCB receives an |AM, it analyses the called party address. If GMSCB can derive an HLR address from the B
party address, it sends a request for routeing information (SRI) to HLRB. If GMSCB supports pre-paging (i.e. it is
prepared to wait long enough for the SRI ack to allow pre-paging to be completed), it indicates this by an information
element in the SRI message.

HLRB decides whether pre-paging is supported according to the following criteria
- GMSCB hasindicated that it supports pre-paging, and

- HLRB supports pre-paging (i.e. it is prepared to wait long enough for the PRN ack to allow pre-paging to be
completed).

HLRB sends arequest for aroaming number (PRN) to VLRB; if pre-paging is supported, it indicates this by an
information element in the PRN message. VLRB returns the roaming number in the PRN ack, and HLRB relays the
roaming number to GMSCB in the SRI ack. GMSCB constructs an IAM using the roaming number, and sends it to
VMSCB.
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53 Information flow for an MT call

An example information flow for an MT call is shown in figure 5; many variations are possible. ISUP signalling
between GMSCB and VM SCB is shown by solid lines; signalling over the B interface between VM SCB and VLRB is
shown by chain lines; signalling over the lu interface (for UMTS) or the “A™ interface (for GSM) between VM SCB and
BSSB is shown by dashed lines; and signalling over the radio interface between VM SCB or BSSB and MSB is shown
by dotted lines.
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Figure 5: Information flow for a basic mobile terminated call

NOTE 1: Security procedures Ciphering-may beinitiated at any stage after the network has accepted the page
response; itsthe position in this message flow diagram is an example.
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NOTE 2: If Security procedures are eiphering-snot required, the MSC may send a Start security procedures
message “start-ciphering™reguest indicating that no ciphering is required.

NOTE 3: This message flow diagram assumes that the M S has already been authenticated on location registration. If
thisisnot so (for the first MT call after VLR restoration), the network may initiate authentication after the
MS responds to paging.

NOTE 4: The network may request the IMEI from the MS, and may check the IMEI, at any stage after the MS
responds to paging, either as part of the procedure to start security procedures eiphering-or explicitly after

security procedures have been eiphering-has-started; this is not shown in this message flow diagram.

NOTE 5: If aconnection between MSCB and M SB has been established as aresult of pre-paging, the paging
procedure is not performed.

NOTE 6: If aconnection between MSCB and M SB has been established as aresult of pre-paging, VLRB sends the
Call arrived message to MSCB to stop the guard timer for the release of the radio connection.

When VM SCB receives an |IAM from GMSCB it sends to VLRB arequest for information to handle the incoming call,
using a Send Info For Incoming Call (SIFIC) message containing the roaming number received in the |AM.

If VLRB recognizes the roaming number, and MSB is allowed service, it sends a request to VM SCB to page MSB. If a
radio connection between the network and MSB is already established, VM SCB responds immediately to the page
request. If no radio connection exists, VM SCB sends a page request to BSSB, and BSSB broadcasts the page on the
paging channel. If VPLMNB supports GPRS and the Gs interface between VLRB and the SGSN isimplemented (see
GSM-TS 03:23.060 [295]) and there is a valid association between VLRB and the SGSN for the MS, the paging signal
towards the MS goes from VM SCB via VLRB and the SGSN to the BSS.

If MSB detects the page, it sends a channel request to BSSB, which responds with an immediate assignment command,
to instruct M SB to use the specified signalling channel. MSB then sends a page response on the signalling channel;
BSSB relaysthisto VMSCB. VM SCB sends a Process access request message to VLRB to indicate that MSB has
responded to paging. VLRB may then initiate authentication, as described in TS 33.102 [50] for UMTS and

GSM 03.20 [1] for GSM. VLRB may also initiate security procedures eiphering-at this stage, as described in
TS33.102 [50] for UMTS and GSM 03.20 [1] for GSM.

If VLRB determinesthat MSB is allowed service, it sends a Process access request ack to VM SCB. The Process access
request ack message triggers a Start security procedures eiphering-command-message towards BSSB; if VM SCB has not
received a Start security procedures Set-cipher-mede-message from VLRB, the Start security procedures message Start
ciphering-command-indicates no ciphering.

VLRB then sends a Complete call messageto VM SCB. VMSCB sends a Setup message towards MSB. The Setup
message may include bearer capability information for the call.

When M SB receives the Setup message from BSSB, it responds with a Call confirmed message. The Call Confirmed
message includes bearer capability information if any of the negotiable parameters of the bearer capability hasto be
changed. When VM SCB receives the Call confirmed message via BSSB, it sends an Allocate channel message to BSSB.
BSSB instructs MSB to tune to atraffic channel by sending an Assignment command. When MSB has tuned to the
specified traffic channel it responds with an Assignment compl ete, message, which BSSB relaysto VM SCB as an
Allocation complete, and sends an Alerting message to indicate that the called user is being alerted. VM SCB sends an
ACM to GMSCB, which relaysit to the originating exchange.

When the called user answers, MSB sends a Connect message, which BSSB relaysto VM SCB. VM SCB:
- responds with a Connect ack message towards M SB;
- sendsan ANM to GMSCB, which relaysit to the originating exchange;
- sends aComplete call ack to VLRB.

The network then waits for the call to be cleared.



3G TS 23.018 version 3.3.0 18 3G TS 23.018 V3.3.0 (2000-01)

6 Principles for interactions with supplementary
services

This clause specifies the principles used to describe the invocation of the GSM supplementary services which were
standardized when this specification was drafted. Registration, erasure, activation, deactivation and interrogation are
call-independent operations; they are therefore outside the scope of this specification. Descriptions may be found in the
stage 2 specifications for each supplementary service.

In the modelling used in this specification, each supplementary service which a network entity supports is managed by a
supplementary service handler, which handles datain the entity in which it runs. The call handling processes defined in
this specification use the data to define the contents of messages to other entities. The basic call handling processes
defined in this specification interact with the supplementary service handlers as shown in the SDL diagrams and the
supporting text. If a network entity does not support a supplementary service, it bypasses the interaction with the handler
for that supplementary service. Exceptionsto this general principle are described later in this clause.

6.1 Call Deflection service (GSM-TS 63-23.072)

The basic call handling processes ICH_MSC and ICH_VLR interact with the CD supplementary service
(GSM-TS 03:23.072) as described in subclauses 7.3.17:3:1 and 7.3.27-3-2 respectively.

6.2 Line identification services (GSM-TS 03.23.081)

6.2.1 Calling Line Identification Presentation (CLIP)

The basic call handling processes ICH_VLR and ICH_MSC interact with the processes CLIP_MAF001 and
CLIP_MAFO002 (GSM-TS 03.23.081 [34]) as described in subclauses 7.3.2 and 7.3.1.

6.2.2 Calling Line Identification Restriction (CLIR)

The basic call handling processes OCH_MSC and OCH_VLR interact with the processes CLIR_MAF004 and
CLIR_MAFO003 (GSM-TS 03:23.081 [34]) asdescribed in subclauses 7.1.1 and 7.1.2.

6.2.3 Connected Line Identification Presentation (COLP)

The basic call handling processes OCH_MSC and OCH_VLR interact with the processes COLP_MAF006 and
COLP_MAF005 (GSM-TS 03:23.081 [34]) as described in subclauses 7.1.1 and 7.1.2.

The basic call handling processes MT_GMSC and ICH_MSC interact with the process COLP_MAF039 [34] as
described in subclauses 7.2.1 and 7.3.1.

6.2.4  Connected Line ldentification Restriction (COLR)

The basic call handling processes ICH_VLR and ICH_MSC interact with the processes COLR_MAF040 and
COLR_MAF041 (GSM-TS 03:23.081 [34]) as described in subclauses 7.3.2 and 7.3.1.

6.3 Call forwarding services (GSM-TS 03.23.082)

6.3.1 Call Forwarding Unconditional (CFU)

The basic call handling process SRI_HLR interacts with the process MAFO07(GSM-TS 03.23.082 [35]) as described in
subclause 7.2.2
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6.3.2 Call Forwarding on mobile subscriber Busy (CFB)

The basic call handling process ICH_VLR interacts with the process MAF008 (GSM-TS 03.23.082 [35]) as described in
subclause 7.3.2

6.3.3 Call Forwarding on No Reply (CFNRYy)

The basic call handling process ICH_VLR interacts with the process MAF009 (GSM-TS 03:23.082 [35]) as described in
subclause 7.3.2

6.3.4  Call Forwarding on mobile subscriber Not Reachable (CFNRc)

The basic call handling processes SRI_HLR and ICH_VLR interact with the process MAF010
(GSM-TS 03:23.082 [35]) as described in subclauses 7.2.2 and 7.3.2

6.4  Call wait (GSM-TS 03.23.083)

The basic call handling process ICH_VLR interacts with the process MAFO13(SSM-TS 03.23.083 [36]) as described in
subclause 7.3.2. Further details of the handling of call waiting are given in subclauses 7.3.1 & 7.3.2.

6.5 Call hold (GSM-TS 03-23.083)

Invocation of call hold before abasic call has been established will be rejected.

6.6  Multiparty (GSM-TS 03.23.084)

Invocation of multiparty before abasic call has been established will be rejected.

6.7 Closed user group (GSM-TS 03.23.085)

The basic call handling process OCH_VLR interacts with the process CUG_MAF014 (GSM-TS 03:23.085 [38]) as
described in subclause 7.1.2.

The basic call handling process SRI_HLR interacts with the process CUG_MAF015 (GSM-T S 03:23.085 [38]) as
described in subclause 7.2.2.

The interactions between call forwarding and CUG (GSM-TS 03:23.085 [38]) are handled as described in subclause
7.2.2.6.

6.8 Advice of charge (GSM-TS 03-23.086)

The interactions between Advice of Charge (GSM-TS 03.23.086 [39]) and MO calls are handled as described in
subclauses 7.1.1 and 7.1.2.

The interactions between Advice of Charge (GSM-TS 03.23.086 [39]) and MT calls are handled as described in
subclauses 7.3.1 and 7.3.2.

6.9 User-to-user signalling (GSM 63.23.087)

The basic call handling processes OCH_MSC, OCH_VLR, MT_GMSC and ICH_MSC interact with the UUS
supplementary service as described in subclauses 7.1.171-1, 7.1.27.2.2, 7.2.17.2.% and 7.3.17.3-1 respectively.
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6.10 Call barring (GSM-TS 63-23.088)

6.10.1 Barring of outgoing calls

The basic call handling process OCH_VLR interacts with the processes MAF017, MAF018 and MAF020
(GSM-TS 03:23.088 [41]) as described in subclause 7.1.2.

6.10.2 Barring of incoming calls

The basic call handling process SRI_HLR interacts with the processes MAF022 and MAF023
(GSM-TS 03:23.088 [41]) as described in subclause 7.2.2.

6.11  Explicit Call Transfer (GSM-TS 03.23.091)

There is no interaction between Explicit Call Transfer and the basic call handling described in this specification.

6.12 Completion of Calls to Busy Subscriber
(GSM-TS 03:23.093)
The basic call handling processes OCH_MSC, OCH_VLR, MT_GMSC, SRI_HLR, PRN_VLR, ICH_MSC and

ICH_VLR interact with the CCBS supplementary service as described in subclauses 7.1.1, 7.1.2, 7.2.1, 7.2.2, 7.2.3,
7.3.1 & 7.3.2 respectively.

7 Functional requirements of network entities

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

The entities described in this clause interwork with other entities over threefour different types of interface:

The lu interface, used to interwork between the MSC and the UTRAN or the UMTS MS

- TheA interface, used to interwork between the MSC and the GSM BSS or the GSM MS;

- TheC, D & Finterfaces, used to interwork between the MSC & HLR (C), VLR & HLR (D) and MSC & EIR
(F);

- Telephony signalling interfaces, used to interwork between an M SC and another exchange.

The protocols used over the lu interface are RANAP, which is specified in TS 25.413 [45], for interworking with the
UTRAN and DTAP, which is specified in TS 24.008 [44], for interworking with the M S.

The protocols used over the A interface are BSSMAP, which is specified in GSM 08.08 [20], for interworking with the
BSS and DTAP, which is specified in GSM-TS 04.24.008 [44], for interworking with the M S.

The protocol used over the C, D & F interfacesis MAP, which is specified in GSM-TS 09.29.002 [47].

For the purposes of this specification, the protocol used over telephony signalling interfacesis ISUP, which is specified
in EFS300-356-1TU-T Q.761 — Q.764 [52, 53, 54, 55]; other telephony signalling systems may be used instead.

This specification shows the call handling application processes interworking with a protocol handler for each of the
protocols listed above. Each protocol defines supervision timers. If a supervision timer expires before a distant entity
responds to asignal, the handling is as defined in the appropriate protocol specification. In general, the protocol handler
reports timer expiry to the application as an error condition or negative response. Where atimer is shown in this
specification, therefore, it isan application timer rather than a protocol timer. Interworking with the protocol handlers
uses functional signal names which do not necessarily have a one-to-one correspondence with the names of messages
used in the protocols.
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An MSC which receives an IAM from an originating exchange may react in three different ways:

- ltactsasatransit exchange, i.e. it relays the IAM to a destination exchange determined by analysis of the called
party address, and thereafter relays other telephony signalling between the originating and destination exchange
until the connection is released. This behaviour is not specificto UMTS or GSM;

- It actsasaterminating exchange, i.e. it attempts to connect the call to an MS currently registered in the service
area of the MSC;

- ltactsasaGMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing
information, the M SC uses the routeing information from the HLR to construct an |AM, which it sendsto a
destination exchange determined by analysis of the routeing information from the HLR.

Annex A describes the method which the MSC uses to decide how to process the lAM.

The SDL diagramsin this clause show the handling for a number of optional features and services. If the handling
consists only of acall to a procedure specific to the feature or service, the procedure call is omitted if the entity does not
support an optional feature or service. If the handling consists of more than a call to a procedure specific to the feature
or service, the text associated with each SDL diagram specifies the handling which appliesif the entity does not support
an optional feature or service. For simplicity of description, it is assumed that support for Operator Determined Barring
and the Call Forwarding and Call Barring supplementary services is mandatory.

7.1 MO call

7.1.1 Functional requirements of serving MSC

7.1.1.1 Process OCH_MSC
The variable TCH allocated is global data, accessible to the procedure Establish Originating TCH_If Required.

The procedures CCBS_Report_Not_Idle and CCBS _Check_Last Call are specific to CCBS; they are specified in
GSM-TS 03:23.093 [42].

7.1.1.2 Procedure Process_Access_Request MSC

Sheet 2: instead of using the explicit procedure Obtain IMEI_MSC, the VM SC may encapsul ate the request for the

IMEI in the Start security procedures messageStart-ciphering-request; the BSS relays the response in the Security
procedures Cipher-Mode-complete message to the MSC.

Sheet 2: the VM SC maps the negative response received on the B interface to the appropriate reject cause according to
the rules defined in ETS 300-60729.010 [49].

Sheet 2: The Start security procedures message eiphering-reguest-may indicate one of several ciphering algorithms, or
(for GSM only) no ciphering.

Sheet 2, sheet 3: At any stage, the MS may terminate the transaction with the network by sending a CM service abort
message.

Sheet 2, sheet 3: if the VM SC receives a Setup message from the MS while the access request is being handled, the
message is saved for processing after the access request has been handl ed.

7.1.1.3 Procedure OG_Call_Setup_MSC

Sheet 1: the variables Alerting sent, M S connected and Reconnect are global data, accessible to the procedures
CCBS _Check_OG_Call, CCBS_OCH_Report_Failure, CCBS OCH_Report_Success,
CCBS Check_If _CCBS Possible, Send_Alerting_If Required and Send_Access Connect_If Required.
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Sheet 1: the VM SC converts the GSM bearer capability negotiated between the VM SC and the MS to a GSM basic
service according to the rules defined in GSM-TS 07.27.001 [].

Sheet 1: the variable UUSL result sent is specific to UUS. Thisvariable is accessible to all UUS specific procedures.
Sheet 1: the procedure UUS OCH_Check _Setup is specific to UUS; it is specified in GSM-T S 03:23.087 [40].

Sheet 1, sheet 2, sheet 5: the procedure CCBS_OCH_Report_Failure is specific to CCBS; it is specified in
GSM-TS 03:23.093 [42].

Sheet 1, sheet 5, sheet 6, sheet 8: at any stage after the Setup has been received, the MS may terminate the transaction
with the network by sending a Rel ease transaction request.

Sheet 2: the procedure Set_CLI_Presentation_Indicator_ MSC is specific to CLIR. If the VM SC does not support CLIR,
processing continues from the "Y es" exit of the test "Result=Call allowed?".

Sheet 2: the procedure CAMEL OCH MSC INIT is specific to CAM EL; itis specified in GSM-TS 03.23.078-for
CAMEL Phase 1 [32] & : . If the VM SC does
not support CAMEL, processing conti nueﬁfrom the"Yes' exit of the test "Result=Pass?".

Sheet 2: the procedure CAMEL_MO Dialled Servicesis specific to CAMEL phase 3; it is specified in TS 23.078fer
CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "Yes" exit of the
test "Result=Pass?".

Sheet 2: the procedure CCBS _Check_OG_Call is specific to CCBS; it is specified in GSM-TS 03.23.093 [42]. If the
VM SC does not support CCBS, processing continues fromthe "Yes' exit of the test "Result=Pass?"

Sheet 2: the procedure MOBILE_NUMBER_PORTABILITY _IN_OQaD is specific to Mobile Number Portability; it is
specified in GSM-TS 03.23.066 [3Q].

Sheet 2: the procedure UUS OCH_Set_Info_In_IAM is specific to UUS; it is specified in GSM-TS 03.23.087 [40].

Sheet 2: the procedure CAMEL_Store Destination_Addressis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [32].

Sheet 3: the procedure CCBS _OCH_Report_Successis specific to CCBS; it is specified in GSM-TS 03.23

093 [42].

Sheet 3, sheet 6: the procedures CAMEL_Start. TNRy and CAMEL_Stop_TNRYy are specific to CAMEL phase 2; they
are specified in GSM-TS 03:23.078-fer CAMEL Phase 2 [32].

Sheet 3: thetask "UTU2Cnt := 0" is executed only if the VM SC supports UUS

Sheet 4: the procedure CAMEL OCH MSC ANSWER |sspeC|f|c to CAM EL; itis specified in GSM-TS 03.23.078-for
CAMEL Phase 1 [32] & - If the VM SC does
not support CAMEL, processing conti nueﬁfrom the "Y&d' exit of the test "Result=Pass?".

Sheet 4: the procedure Set COLP_Info_ MSC is specific to COLP.
Sheet 4: the procedure Handle_ AoC_MO_MSC is specific to AoC.

Sheet 4: the task " Store CW treatment indicator for thiscall if received in SI12" is executed only if the VM SC supports
CAMEL phase 3.

Sheet 5: the procedures CCBS_Check _If CCBS Possible and CCBS_Activation_ MSC are specific to CCBS; they are
specified in GSM-TS 03.23.093 [42]. The task " Store CCBS Result" is executed only if the VM SC supports CCBS. If
the VM SC does not support CCBS, processing continues from the "CCBS Not Possible" exit of the test "CCBS Result".

Sheet 5, sheet 6: the procedures CAMEL_OCH_MSC_DISC3 and CAMEL_OCH_MSC_DISC4 are specific to
CAMEL; they are specmed in GSM-TS 03.23.0 O78¢9r—GAMEEPha%—1 [32]-and-GSM-03.78 for

Sheet 5, sheet 6: the procedure CAMEL_OCH_MSCL1 is specific to CAMEL phase 2; it is specified in
GSM-TS 03:23.078for- CAMEL-Phase 2 [32]. If the VM SC does not support CAMEL phase 2, processing continues
fromthe "No" exit of the test " Result=Reconnect?"
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Sheet 5, sheet 6, sheet 8: the processing in the branch beginning with the Int_Release_Call input will occur only if the
M SC supports CAMEL.

Sheet 6, sheet 8: the procedure UUS MSC_Check_UUS1 UUI is specific to UUS; it is specified in GSM 03.23.087
[40].

Sheet 7: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2, and will
occur only if the VM SC supports CAMEL phase 2. The procedure CAMEL_OCH_MSC2 is specified in
GSM-TS 03.23.078-for CAMELPhase 2 [32].

Sheet 7: the input signal User To User is specific to UUS; it is discarded if the VM SC does not support UUS.

Sheet 7: the procedures UUS_MSC_Check_UUS2 _UUI_to MSand UUS MSC_Check_UUS2_UUI_to_NW are
specific to UUS; they are specified in GSM 03:23.087 [40].

Sheet 8: the procedure CAMEL OCH MSC DISClis specmc to CAMEL; it is specified in GSM-TS 03.23.078fer
CAMEL Phase 1 [32] & . If the VM SC does
not support CAMEL, processing conti nuesfrom the "No" exit of the test "Result= CAM EL handling?".

Sheet 8: the procedure CAMEL_OCH MSC DISC2is specmc to CAMEL; it is specified in GSM-TS 03.23.078fer
CAMEL Phase 1 [32] & 3 . If the VM SC does
not support CAMEL, processing conti nuesfrom the "No" exit of the test "Result= CAM EL handling?".

7.1.1.4 Procedure Obtain_IMSI_MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MSto return its IMSI. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Compl ete
or Disconnect. The VMSC aborts the transaction with the VLR and returns an aborted result to the parent process.

7.1.15 Procedure Authenticate. MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MS to respond to an
authentication request. If a CC connection has not been established, the MS uses CM Service Abort; otherwise it usesa
Release, Release Complete or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result
to the parent process.

7.1.1.6 Procedure Obtain_IMEI_MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MSto return its IMEI. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Compl ete
or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the parent process.

7.1.1.7 Procedure Check IMEI_MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MS to return its IMEL. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Complete
or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the parent process.

The MS may terminate the transaction with the network while the VM SC is waiting for the result of the IMEI check
from the EIR. If a CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release,
Release Complete or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the
parent process.

7.1.1.8 Procedure Establish_Originating_TCH_If Required

7.1.19 Procedure Set_CLI _Presentation_Indicator MSC

The MS may terminate the transaction with the network by sending a Release transaction message while aresponseis
awaited from the process CLIR_MAF004. The message is saved for processing after return from the procedure.
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7.1.1.10 Procedure Send_Alerting_If Required

Thetest "Backward call indicator=no indication" refersto the called party’s status field in the backward call indicators
parameter of the |SUP Address Complete message which triggered the call of the procedure
Send_Alerting_If Required.

The procedures UUS MSC_Check UUS1 UUI and UUS OCH_Set Alert And_Connect_Param are specific to UUS;
they are specified in GSM-TS 03:23.087 [40]. If the VM SC does not support UUS, processing continues from the "Y es'
exit of the test "Result=Pass?".

If no useful information would be carried in the Progress message, it is not sent.

7.1.1.11 Procedure Set COLP_Info_ MSC

The MS may terminate the transaction with the network by sending a Release transaction message while aresponseis
awaited from the process COLP_MAF006. The message is saved for processing after return from the procedure.
7.1.1.12 Procedure Send_Access_Connect_If Required

The test " Acknowledgement required” refersto the result returned by the procedure Handle AoC_MSC. If the VM SC
does not support AoC, processing continues from the "No" exit of the test " Acknowledgement required”.

The procedure UUS _OCH_Set_Alert_ And_Connect_Param is specific to UUS, it is specified in
GSM-TS 03:23.087 [40]. If the VM SC does not support UUS, processing continues from the "Yes" exit of the test
"Result=Pass?".

If no useful information would be carried in the Facility message, it is not sent.

7.1.1.13 Procedure Handle_ AoC_MO_MSC

The charging parameters and the Boolean variable Acknowledgement required are global data which can be read by the
parent process.
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Procedure Process_Access_Request MSC
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Figure 7a: Procedure Process_Access_Request_MSC (sheet 1)
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Figure 7b: Procedure Process_Access_Request_MSC (sheet 2)
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OCS_MSC1(8)
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Procedure OG_Call_Setup_MSC OCS_MSC1(8)
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Figure 8a: Procedure Outgoing_Call_Setup_MSC (sheet 1)
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y PORTABILITY_ | —— See GSM 03.66
transaction IN_OQoD
UUS_OCH_
Set_Info_ —— See GSM 03.87
In_IAM

Initial
Address

CAMEL_Store_

Destination_

Wait_For_
ACM

See TS 23.078
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Procedure OG_Call_Setup_MSC

_ Procedure in the originating VMSC |
to set up an outgoing call after a Setup
' message has been received from the MS

Set CLI_
Presentation_
Indicator_
MSC

Result=

Release
transaction

Call allowed?

CAMEL_OCH_
MSC_INIT

OCS_MSC2(8)

Signals to/from the left

are to/from the BSS;

signals to/from the right

are to/from the destination exchange.

Reconnect:=
True

CAMEL_MO_

Dialled_ - —: See TS 23.078
Services

CCBS_Check_ !
0G_Call - See TS 23.093

Result=
Pass?

Release
transaction

OBILE_NUMBER

A

' CCBS_OCH_
See TS 23.093 " || Report_Failure

PORTABILITY_ - - See TS 23.066
IN_OQoD
UUS_OCH_ '
Set_Info_ - - See TS 23.087
In_IAM

Initial
Address

CAMEL_Store_

Destination_

Wait_For_
ACM

Figure 8b: Procedure Outgoing_Call_Setup _MSC (sheet 2)
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Wait_For_
ACM

Address
Complete

Connect

See GSM 03.93

CCBS_OCH_

Report_Success
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OCS_MSC3(8)

Signals to/from the left

are toffrom the BSS;

signals to/from the right

are to/from the destination exchange.

CCBS_OCH_

Report_Success

See GSM 03.93

See GSM 03.78

CAMEL_
Start_TNRy

Send_
Alerting_If_
Required

Result=

Release
transaction

Release

Pass?

uTu2Cnt:=0

Wait_For_
Answer

Answer

CAMEL_OCH_
MSC_ANSWER

See GSM 03.78
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Procedure OG_Call_Setup_MSC

_ Procedure in the originating VMSC |
to set up an outgoing call after a Setup
' message has been received from the MS

Release
transaction

Release

Wait_For_
ACM

Address
Complete

Connect

CCBS_OCH_

Report_Success

CCBS_OCH_

Report_Success

CAMEL_
Start_TNRy

Send_
Alerting_If_
Required

Result=
Pass?

Yes

uTu2Cnt:=0

Wait_For_
Answer

Answer

CAMEL_OCH_

MSC_ANSWER || = ° See TS 23.078

OCS_MSC3(8)

Signals to/from the left

are to/from the BSS;

signals to/from the right

are to/from the destination exchange.

Figure 8c: Procedure Outgoing_Call_Setup _MSC (sheet 3)
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Procedure OG_Call_Setup_MSC

2

Procedure in the originating VMSC Q Signals from the left
to set up an outgoing call after a Setup are from the BSS
message has been received from the MS

Result=
Pass?

Yes

Result= Set_COLP_
Reconnect? Info_MSC

No

Handle_AoC_
MO_MSC

Send_Access_
Connect_If_
Required

Result=
Fail?

esult= No
Connect ——————
sent?

Connect
Ack

MS connected:=
True

Store CW treatment
—— indicator for this call
if received in Sl12

Wait_For_
Clear

Figure 8d: Procedure Outgoing_Call_Setup _MSC (sheet 4)
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Procedure OG_Call_Setup_MSC OCS_MSC5(8)
— — - — — -

Procedure in the originating VMSC —% ) Signals to/from the left
. Wait_For are to/from the BSS;
tosetupellqn OL:)tgomg callagefrasitup l ACM signals toffrom the right
message has been received from the MS
_ i 7"’7 _ are to/from the destination exchange
unless otherwise marked.
? - T - 1
rom
ﬁaEInes:Sc?iun Release —— |destination From gsmSSF 7Icn;ﬂReIease7
exchange
L - _
o CCBS_Check o ]
_Check_
CCBS OCH_ || |ge0 Gsm03.93 If CCBS. _ |— |See GsM 03.93 See GSM 03.93 || ©CBS_OCH_
Report_Failure " Report_Failure
Possible
L - - _
Store CCBS
Result
Supported?
No Yes No Yes
ves Release cause=
No answer
from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ ||
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 ‘
v - ——-
Result= L Release
Reconnect? lSee GSM 03.78 transaction
[ EE—
Yes
3
CCcBS
cces S Possble
Result
CCBS Not
Possible
Release CCBS_
Release N Activation_ — |See GSM 03.93 Release
transaction
MsC L

J

L
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Procedure OG_Call_Setup_MSC OCS_MSC5(8)
_ Procedure in the originating VMSC | . Signals to/from the left
to set up an outgoing call after a Setup ° Wait_For_ are to/from the BSS;
' message has been received from the MS ACM signals to/from the right
[ ool - are to/from the destination exchange
unless otherwise marked.
Release  From ! Int_Release
transaction Release S - - - destination From gsmSSF T can -
exchange
. CCBS_Check_ | '
CCBS OCH_ || o0 15 23,003 If_CCBS_ - -See TS 23.093 See GSM03.93 - - || SCBSOCH.
Report_Failure ' ' ' Report_Failure
Possible
Store CCBS
Result
CAMEL Phase 2 CAMEL Phase 2
or higher or higher
supported? supported?
No Yes No Yes
Yes Release cause=
No answer
from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ ||
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 K
No Lo o
Result= ' Release
Reconnect? - SeeTS23.078 transaction
Yes
3
CCBS
Possible
CCBS
Result
CCBS Not
Possible
Release CCBS_ '
Release Activation_ - -See TS 23.093 Release
transaction MSC '

Figure 8e: Procedure Outgoing_Call_Setup _MSC (sheet 5)
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Procedure OG_Call_Setup_MSC

‘Proced ure in the originating VMSC ,

‘lo setup an outgoing call ater a Setup
message has been received from the MS!

OCS_MSC6(8)

Wait_For_Connect_Ack
Wait_For_Answer

Signals to/from the left are to/from the BSS;||
signals to/from the right

are to/from the destination exchange
unless otherwise marked.

Release Int_Release_
transaction Release From gsmSSF T |can
CAMEL
Phase 2
Supported?
No No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ _ _See GSM 03.78 Release
MSC_DISC3 MSC _DISC4 MSC_DISC3 MSC1 ! transaction
UUS_MSC_ }
Check _ - —‘See GSM03.87
UuUS1_uul
} uus_
See GSM 03.87 oo Check_
uUus1i_uul
Release Release

transaction

J

Release
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Procedure OG_Call_Setup_MSC OCS_MSC6(8)
_ Procedure in the originating VMSC | . Signals to/from the left are to/from the BSS;
to set up an outgoing call after a Setup ° Wait_For_Connect_Ack signals to/from the right
' message has been received from the MS. Wait_For_Answer are to/from the destination exchange
Lo Lol unless otherwise marked.

Release‘ Release From gsmSSF Int_Release_
transaction ! Call
CAMEL Phase 2 CAMEL Phase 2
or higher or higher
supported? supported?
No Yes No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ || . 'ooo 1523078 Release
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 [ : transaction
UUS_MSC_ . No Result=
Check_ - - See TS 23.087 Reconnect?
Uus1_uul -
ST Yes
) UUS_MSC_
See TS 23.087 - - Check_ 3
Uus1_uul
Release Release‘ Release
transaction

Figure 8f: Procedure Outgoing_Call_Setup _MSC (sheet 6)
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Procedure OG_Call_Setup_MSC OCS_MSC7(8)

‘Proced ure in the originating VMSC o Wait For Signals to/from the left
to setup an outgoing call ater a Setup - - are to/from the BSS;

'message has been received from the MS: Answer signals to/from the right

are to/from the destination exchange
unless otherwise marked.

U 1

Userto usero TNRy s Jlt I

User ser expired Intema
UUS_MSC_ .
Check_UUS2_ - -SeeGSM03.87 Release

UUI_to_NW

! UUS_MSC_ CAMEL_OCH !
See GSM 03.87 - Check_UUS2_ MSEZ - - —‘See GSM 03.78
UUI_to_MS

Release Reconnect
Result?
Continue,
Fail

Release
transaction

W ait_For_
Answer
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Procedure OG_Call_Setup_MSC

_ Procedure in the originating VMSC |
to set up an outgoing call after a Setup
' message has been received from the MS

Wait_For_
Answer

User to User to
User User
UUS_MSC_ |
Check_UUS2_ - - See TS 23.087
UUI_to_NW
) UUS_MSC_
See TS 23.087 - Check_UUS2_
UUI_to_MS

Wait_For_

Answer

OCS_MSC7(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the destination exchange
unless otherwise marked.

Release
transaction

TNRy - - - -lInternal
expired '
Release
CAMEL_OCH_ '
MSC2 - -See TS 23.078
Release Reconnect
Result?
Continue,
Fail

Figure 8g: Procedure Outgoing_Call_Setup _MSC (sheet 7)
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Procedure in the originating VMSC R Signals to/from the left
' I Wait_For_ are to/from the BSS;
‘lo setup an outgoing call ater a Setup i X 3
message has been received fromthe MS! ear signals to/from the right
[ o o _ are to/from the destination exchange
unless otherwise marked.
Release Int_Release_
transaction Release from gsmSSF T 7 lcan
UUS_MSC_ ) UUS_MSC_ ) Rel
Check _ - -See GSM03.87 Check_ - -See GSM 03.87 “:neszscfion
uus1_uul uusi_uul
CAMEL_OCH ! CAMEL_OCH !
- - - -See GSM03.78 iy - - -See GSM 03.78
MSC_DISC1 ' MSC_DISC2 '
Yes
Result=
Reconnect?
No
Yes Yes
esult= esult=
CAMEL CAMEL
andlly/ \na\ndnn 2
NO NO
Rel
Release erease Release
transaction
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Procedure OG_Call_Setup_MSC OCS_MSC8(8)

_ Procedure in the originating VMSC | . Signals to/from the left
to set up an outgoing call after a Setup ° Wait_For_ are to/from the BSS;
' message has been received from the MS. Clear

signals to/from the right

are to/from the destination exchange
unless otherwise marked.
Release Release from gsmSSF o - [Ine_Release_
transaction ' Call
UUS_MSC_ , UUS_MSC_ ' Release
Check_ - - See TS 23.087 Check_ - - See TS 23.087 transaction
Uus1_uul Uus1_uul
CAMEL_OCH_ ' CAMEL_OCH_ || '
MSC_DISCL - -See TS 23.078 MSC_DISC2 - See TS 23.078
Yes
Result=
Reconnect?
No
esult= Yes Ye%ultz
CAMEL CAMEL
andli/ng/ handling2
No No
Release Release Release
transaction

Figure 8h: Procedure Outgoing_Call_Setup _MSC (sheet 8)
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Procedure Obtain_IMSI_MSC OIMSI_M1(1)
‘Procedure in the MSC T
to obtain the IMSI from the MS
and relay it to the VLR
L
Signals to/from the lef
are to/from the BSS;
Signals to/from the right
are to/from the VLR Send
IMSI
Wait_For_
IMSI
Send IMSI Release SendflMSl
ack transaction negative
response
Release
transaction
Provide
IMSI ack Abort
Result:= Result:=
Pass Aborted

X

Figure 9: Procedure Obtain_IMSI_MSC



3G TS 23.018 version 3.3.0 48 3G TS 23.018 V3.3.0 (2000-01)

Procedure Authenticate_ MSC AUT_MSC1(1)

Procedure in the MSC ‘
to obtain an authentication -
response from the MS ‘
|and relay it to the VLR

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

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

Authenticate

Wait_For_
Auth_Response

Authenticate Release /:sﬂ:ir\}telcate
ack transaction 9
response
Release
transaction
Authenticate Abort
ack
Wait_For_ Result:=
Auth_Result Aborted
Authentication Authentication
accepted rejected
Authentication
rejected
Result:=
Pass

Figure 10: Procedure Authenticate_ MSC
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Procedure Obtain_IMEI_MSC OIMEI_M1(1)
‘Procedure in the MSC T
to obtain the IMEI from the MS
and relay it to the VLR
L
Signals to/from the lef
are to/from the BSS;
Signals to/from the right
are to/from the VLR Send
IMEI
Wait_For_
IMEI
Send IMEI Release Sendt_IMEl
ack transaction negative
response
Release
transaction
Provide
IMEI ack Abort
Result:= Result:=
Pass Aborted

X

)

Figure 11: Procedure Obtain_IMEI_MSC
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Procedure Check_IMEI_MSC CIMEI_M1(1)
’;cedure in the MSC to checklzg 1
‘IMEI and relay the result to the VLR

- _ _ _
Yes
IMEI

Signals to/from the left available?
are to/from the BSS;
signals to/from the right No
are to/from the VLR
unless marked otherwise.

Send IMEI

Wait_For_

IMEI

CM Send IMEI
service negative aSCel?d IMEI
abort response

Release Check IMEI ToEIR

transaction ec °

-
Abort
. Check IMEI
l‘:zsuth.a :R’eleasi negative — |From EIR CthCk IMEI — |From EIR
orte ransaction response acl
- -
Check IMEI
Abort negative aC;(eck IMEI
response
Result:= Result:=
Aborted Pass

Figure 12: Procedure Check_IMEI_MSC
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Procedure Establish_Originating_TCH_If_Required EOTCIR1(1)
’%ceﬁre inm orig?atingi\/Msﬂs )
to establish a Traffic Channel Signals to/from the |
if one has not been established 1 are to/from the BSS
ortscal
True
TCH
allocated
False
Allocate Result:=
channel Pass
Wait_For_
Allocation_
Complete
Release Allocation Allocation
transaction failure complete
Release TCH allocated:=
transaction True
Result:= Result:=
Fail Pass

)

Figure 13: Procedure Establish_Originating_TCH_If Required
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Procedure Set_CLI_Presentation_Indicator MSC CAIND_M1(1)

Procedure in the MSC T\i
to determine the CLI ‘
presentation indicator value

[

Signals to/from the rig
are to/from the process
CLIR_MAF004 Initiate
handling
of CLIR
Wait_For_
CLIR_Info
Continue
Release Clear
-
-
Result:= Result:=
Call not Call
allowed allowed

Figure 14: Procedure Set_CLI_Presentation_Indicator_MSC
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Procedure Send_Alerting_If _Required
:F;roced ure lo’send an ) N

SALTIR1(1)
‘Alertlng message to the M‘S1

if oneis required for this call

Signals to the left
are to the BSS

True

Alerting sent

False

True
Access
Connect
sent

Backward call indicator=
no indication?

UUS_MSC_ UUS_OCH_Set_
Check_ Alert_And_
Uus1_uul Connect_Param

Result=
Pass?

Progress Alerting

Alerting sent:=
True

Result:= Result:=
Pass Fail
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Procedure Send_Alerting_If Required

) Procedure to send an N
Alerting message to the MS ™
"if one is required for this call:

True

True

Alerting sent

False

Access
Connect
sent

False

No

. UUS_MSC_
See TS 23.087 - - Check_
uus1i_uul

UUS_OCH_Set_
Alert_And_
Connect_Param

Progress

Result=
Pass?

Yes

Backward call indicator=
no indication?

Alerting

Alerting sent:=
True

Result:=
Pass

)

Result:=
Fail

)

SALTIR1(1)

Signals to the left
are to the BSS

Figure 15: Procedure Send_Alerting_If Required
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Procedure Set_COLP_Info_MSC

N

’;cedure in the MSC
‘to determine the COLP

Signals to/from the rig
are to/from the process
COLP_MAF006 Initiate
handling
of COLP
Wait_For_
COLP_Info
Release ‘ Continue
transaction From BSS call v Release
L handling

)

COINF_M1(1)

From

‘ destination
exchange
[

Figure 16: Procedure Set_ COLP_Info_MSC
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Procedure Handle_AoC_MO_MSC AoCMO_M1(1)

‘Procedure in the MSC T
to handle AoC signalling ﬁ
Eowards the MS for an MO caL

Yes
AoC(l)
\woned?
No
Set
charging
parameters
No
A0C(C)
\woned?
Yes
Set
charging
parameters
Acknowledgment Acknowledgment
required:= required:=
False True

)

Figure 17: Procedure Handle_AoC_MO_MSC
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Procedure Send_Access_Connect_If _Required SACONIR1(1)

‘P rocedure to send a N Signals to/from the left
'Connect message ' a are to/from the BSS;
'to the MS | signals to/from the right

iif one is required for this call are to/from the destination exchange

True False
MS
connected

UUS_OCH_ )
Set_Alert_And_ - 7See GSM 03.87
Connect_Param

Facility Connect

No No
nowledgme nowledgme

required?

required?
Yes Yes
Start AoC StartAoC
acknowledgment acknowledgment
timer timer

Wait_For_
AoC_Ack_F

W ait_For_
AoC_Ack_C

Charging AoC Charging AoC
Release Release Connect
Parameters . acknowl edg me Rt Parameters . acknowledgme
transaction " . transaction Ack N N
ack timer expired ack timer expired
Release Release
transaction transaction

Release Release
Result:= Result:=
Result:= Result:=
Facility Fail Connect Fail
sent al sent al
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Procedure Send_Access_Connect_If Required SACONIR1(1)

) Procedure to send a N Signals to/from the left

Connect message 1 are to/from the BSS;
'to the MS | signals to/from the right
'if one is required for this call, are to/from the destination exchange

True False
MS
connected
UUS_OCH_ |
Set_Alert_And_ - - See TS 23.087

Connect_Param

Facility Connect

No No
Cknowledgmel _Acknowledgme

required? required?

Yes Yes

Start AoC
acknowledgment
timer

Start AoC
acknowledgment
timer

Wait_For_
AoC_Ack_F

Wait_For_
AoC_Ack_C

Charging Release AoC Charging Release Connect AoC
Parameters transaction acknowledgmerit Parameters transaction Ack acknowledgmerit
ack timer expired N\ ack timer expired
Release Release
transaction transaction
Release Release
Result:= Result:=
Result:= Result:=
Facility Fail Connect Eail
sent sent

Figure 18: Procedure Send_Access_Connect_If _Required



3G TS 23.018 version 3.3.0 59 3G TS 23.018 V3.3.0 (2000-01)

7.1.2 Functional requirements of VLR
7.1.2.1 Process OCH_VLR

7.1.2.2 Procedure Process_Access Request VLR
Sheet 1: it is anetwork operator decision (subject to MoU requirements) how often an M S should be authenticated.

Sheet 2: the processes Update Location VLR and Subscriber_Present VLR are described in
GSM-TS 09.0223.012 [26].

Sheet 2: it is a network operator decision (subject to MoU reguirements) whether a GSM connection should be ciphered.
A UMTS connection shall always be ciphered [ffs].

Sheet 3: it isa network operator decision (subject to MoU requirements) how often an IMEI should be checked.

Sheet 3, sheet 4, sheet 5: the procedure CCBS Report MS Activity is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 5: it is a network operator decision whether emergency calls are allowed from an ME with no SIM.

7.1.2.3 Procedure OG_Call_Subscription_Check VLR

Sheet 1: it is an implementation option to carry out the check for operator determined barring of all outgoing calls before
the check on provisioning of the requested basic service.

Sheet 1: the procedure OG_CUG_Check is specific to CUG. If the VLR does not support CUG, processing continues
from the"Yes" exit of the test "Result=Call allowed?".

Sheet 1: the procedure Get_LI_Subscription_Info MO_VLR is specific to CLIR and COLP. If the VLR supports neither
CLIR nor COLP, the procedure call is omitted.

Sheet 1: the procedure Get_ AoC_Subscription_Info_VLR is specific to AoC.

Sheet 1: the procedure UUS OCH_Check _Provision is specific to UUS; it is specified in GSM-TS 03.23.087 [40]. If
the VM SC does not support UUS, processing continues from the"Yes" exit of the test "Result=Pass?".

Sheet 2: the procedure CAMEL OCH VLR s specificto CAMEL; it is specmed in GSM-TS 03.23.078for
CAMEL Phase 1 [32]-a - J. If the VLR does
not support CAMEL, processing continues from connector 1to the caJI to the procedure Check OG_Barring.

Sheet 2: the negative response "call barred" indicates whether the reason is operator determined barring or
supplementary service barring, according to the result returned by the procedure Check_OG_Barring.

7.1.2.4 Procedure Obtain_ldentity VLR

It is anetwork operator decision whether open (unciphered) identification of the MS by its IM S is allowed.
7.1.2.5 Procedure Obtain_IMSI_VLR

7.1.2.6 Procedure Authenticate VLR

Sheet 1: the number of unused authentication sets which triggers the VLR to request further authentication sets from the
HLR is an operator option.
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7.1.2.7 Procedure Obtain_Authentication_Sets_VLR
7.1.2.8 Procedure Start_Tracing_VLR
7.1.2.9 Procedure Check IMEI _VLR

If the response from the EIR to arequest to check an IMEI is:
- blacklisted, then service is not granted;
- greylisted, then serviceis granted, but the network operator may decide to initiate tracing;

- whitelisted, then serviceis granted.
7.1.2.10 Procedure Obtain_IMEI _VLR
7.1.2.11 Process Fetch_Authentication_Sets_VLR

7.1.2.12 Procedure Check_BAOC

Sheet 1: if the VLR receives an Abort message from the MSC while it is awaiting a response from the process MAF017,
the message is saved for handling after return from the procedure.

7.1.2.13 Procedure OG_CUG_Check

If the VLR receives an Abort message from the MSC while it is awaiting a response from the process MAF014, the
message is saved for handling after return from the procedure.

7.1.2.14 Procedure Get_LI_Subscription_Info_MO_VLR
If the VLR does not support CLIR, it omits the signal interchange with the process CLIR_MAFO003.
If the VLR does not support COLP, it omits the signal interchange with the process COLP_MAF005.

If the VLR receives an Abort message from the MSC while it is awaiting a response from the process CLIR_MAF003 or
the process COLP_MAF005, the message is saved for handling after return from the procedure.

7.1.2.15 Procedure Get_AoC_Subscription_Info_VLR

Theindicator of whether or not AoC is provisioned is global data which can be read by the parent process.

7.1.2.16 Procedure Check_OG_Barring

Sheet 3: if the VLR receives an Abort message from the MSC while it is awaiting a response from the process MAF018
or MAFO019, the message is saved for handling after return from the procedure.
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Process OCH_VLR OCH_VLR1(12)
to handle an outgoing T
I(MO) call setup request
.
Signals to/from the |
are to/from the MSC.
Idle

Process
Access
Request

Process_
Access_
Request_VLR

Result=
Pass

Wait_For_ dle
SIFOC

Send Info
For Outgoing Abort
Call

Yes
Emergency
call? Idle

No

0G_call_
Subscription_
Check_VLR

ERlES

Complete
Call

Figure 19: Process OCH_VLR
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Procedure Process_Access_Request_VLR PAR_VLR1(5)
@cedure in the VLR ‘\
to handle a request from
‘the MS for system access ‘
No
Identity
known?
Yes
Obtain_
Identity_VLR
Yes
Result=
Pass?
No
Yes No
Identity= - Result=
IMEI? Fail?
No
Yes
No
uthentication
required?
Yes
Authenticate_
VLR
No
Result=
Pass?
Yes
IMSI
detached:=
False
Confirmed by Set negative Set negative
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Figure 20a: Procedure Process_Access_Request_VLR (sheet 1)
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Procedure Process_Access_Request_VLR PAR_VLR2(5)
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Procedure Process_Access_Request VLR PAR_VLR2(5)
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Figure 20b: Procedure Process_Access_Request_VLR (sheet 2)
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Procedure Process_Access_Request_VLR PAR_VLR3(5)
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Procedure Process_Access_Request VLR PAR_VLR3(5)
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Figure 20c: Procedure Process_Access_Request_VLR (sheet 3)
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Procedure Process_Access_Request_VLR PAR_VLRA4(5)
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Procedure Process_Access_Request VLR PAR_VLRA4(5)
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Figure 20d: Procedure Process_Access_Request_VLR (sheet 4)
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Procedure Process_Access_Request_VLR PAR_VLR5(5)
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Procedure Process_Access_Request VLR PAR_VLR5(5)
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Figure 20e: Procedure Process_Access_Request_VLR (sheet 5)
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Procedure OG_Call_Subscription_Check_VLR OCSCVLR1(2)
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Figure 21a: Procedure OG_Call_Subscription_Check VLR (sheet 1)
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Procedure OG_Call_Subscription_Check VLR OCSCVLR2(2)
Procedure in the VLR Signals to the left
to perform subscription are to the MSC
checks for an outgoing call @

1
Yes
O-Csl
present?
No
Yes
D-Csl
present?
No
Yes
N-CSI
present?
No
CAMEL,
OCH7VL_R —— See GSM 03.78
Yes
Result=
Fail?
No
Check_OG_
Barring
Yes
Call
barred?
No
Set negative
response:
Call barred
Send Info
Complete For Outgoing
Call Call negative
response

X

X




3G TS 23.018 version 3.3.0 73 3G TS 23.018 V3.3.0 (2000-01)

Procedure OG_Call_Subscription_Check VLR OCSCVLR2(2)
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Figure 21b: Procedure OG_Call_Subscription_Check VLR (sheet 2)
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‘Procedure in the VLR ﬁ
to obtain the identity of an MS
- _ _
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Figure 22: Procedure Obtain_Identity_ VLR



3G TS 23.018 version 3.3.0

75

3G TS 23.018 V3.3.0 (2000-01)

Procedure Obtain_IMSI_VLR
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Figure 23: Procedure Obtain_IMSI_VLR
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Procedure Authenticate_VLR AUT_VLR1(2)
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Figure 24a: Procedure Authenticate_VLR (sheet 1)
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Procedure Authenticate_VLR AUT_VLR2(2)
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Figure 24b: Procedure Authenticate VLR (sheet 2)
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Procedure Obtain_Authentication_Sets_VLR OAS_VLR1(2)
‘Procedure in the VIE
to obtain authentication
sets from the HLR
[
Signals to/from the rig
are to/from the HLR
Send
Authentication
Info
Wait_For_
Authentication_
Sets
Send Send -
Authentication Aulhentlca}tlon
Info ack Info negative
response
Yes No
Empty Unknown
result? Subscriber?
No Yes
Authentication No
sets available
in VLR?
Yes
ves Re-use No
old
sets?
Result:= Result:= Result:=
Pass._ Procedure Unknown
Error Subscriber

)

)

Figure 25a: Procedure Obtain_Authentication_Sets VLR (sheet 1)
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Procedure Obtain_Authentication_Sets_VLR OAS_VLR2(2)
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Figure 25b: Procedure Obtain_Authentication_Sets_ VLR (sheet 2)
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Procedure Start_Tracing_VLR
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Figure 26: Procedure Start_Tracing_VLR
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Procedure Check_IMEI_VLR CIMEI_V1(1)
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Figure 27: Procedure Check_IMEI_VLR



3G TS 23.018 version 3.3.0

82

3G TS 23.018 V3.3.0 (2000-01)

Procedure Obtain_IMEI_VLR
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Figure 28: Procedure Obtain_IMEI _VLR
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Figure 29: Process Fetch_Authentication_Sets VLR
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Procedure Check_BAOC CBAOC1(1)
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Figure 30: Procedure Check_BAOC
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Procedure OG_CUG_Check OG_CUG1(2)
“procedure to cary ou |
Procedure to carry out \

CUG authorisation check
for an outgoing (MO) caIIJ
Signals to/from the rig
are to/from the process
CUG_MAF014 outgoing
call
request
Wait_For_
CUG_Response
- |
response complete call reject
From MSC Abort to call (conditional call
request CUG info) (cause)
Result:= Result:=
Call allowed Call barred

)

Figure 31: Procedure OG_CUG_Check



3G TS 23.018 version 3.3.0

86

3G TS 23.018 V3.3.0 (2000-01)
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Figure 32: Procedure Get_LI_Subscription_Info_MO_VLR
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Figure 33: Procedure Get_AoC_Subscription_Info_VLR
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Procedure Check_OG_Barring COB1(3)
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Figure 34a: Procedure Check_OG_Barring (sheet 1)
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Procedure Check_OG_Barring
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Figure 34b: Procedure Check_OG_Barring (sheet 2)
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Procedure Check_OG_Barring COB3(3)
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Figure 34c: Procedure Check_OG_Barring (sheet 3)
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7.2 Retrieval of routeing information for MT call

7.2.1 Functional requirements of GMSC

7.2.1.1 Process MT_GMSC

Sheet 1: the variables ACM sent, Answer sent, Network connect sent, Reconnect and Resume call are global data,
accessible to the procedures CCBS MT_GMSC_Check_CCBS Possible, CCBS_Set Diagnostic_For_Release,
Obtain_Routeing_Address, Send_ACM _If Required, Send Answer_If Required and
Send_Network_Connect_If_Required.

Sheet 1: the variable UUS CF interaction is specific to UUS; it is accessible to all UUS specific proceduresin the
GMSC.

Sheet 1: the procedure OR_Set_ ORA_Parametersis specific to Support of Optimal Routeing; it is specified in
GSM-TS 03:23.079 [33].

Sheet 1: the procedureCAMEL Set ORA ParameterS|sspeC|f|cto CAMEL,; it isspecified in GSM-TS 03.23.078for

Sheet 1: the parameters " Reference address’, "OR" and "Own PLMN" are passed to the procedure
Obtain_Routeing_Address only if the GM SC supports Optimal Routeing. The parameter "Destination address” is
returned by the procedure Obtain_Routeing_Address only if the GM SC supports Optimal Routeing of mobile-to-mobile
calls. The Send Routeing Info negative response information element received in the execution of the procedure
Obtain_Routeing_Addressis global data, available to the parent process.

Sheet 1: the suggested mapping from values of the Send Routeing Info negative response information element to values
of the ISUP release cause (see ITU-T Recommendation Q.850 [5653]) is shown in table 1. The mapping used is a matter
for the network operator, depending on the telephony signalling system used.

Table 1: Suggested mapping of Send Routeing Info (SRI) negative responses to ISUP release causes

SRI negative response ISUP release cause number ISUP release cause name
Absent subscriber 20 Subscriber absent
Bearer service not provisioned 57 Bearer capability not authorised
Call barred (ODB) 21 Call rejected
Call barred (SS barring) 21 Call rejected
CUG reject (Called party SS 21 Call rejected
interaction violation)
CUG reject (Incoming calls barred 55 Incoming calls barred within CUG
within CUG)
CUG reject (Subscriber not 87 User not member of CUG
member of CUG)
CUG reject (Requested basic 87 User not member of CUG
service violates CUG constraints)
Data missing 111 Protocol error, unspecified
Facility not supported 69 Requested facility not implemented
Forwarding violation 21 Call rejected
Number changed 22 Number changed
System failure 111 Protocol error, unspecified
Teleservice not provisioned 57 Bearer capability not authorised
Unexpected data value 111 Protocol error, unspecified
Unknown subscriber 1 Unallocated (unassigned) nhumber

Sheet 1: it is an operator option whether to send an Address Complete message if the Number Portability Database
returns a routeing number. If the GM SC sends an Address Complete message, it shall include the called party’s status
field of the Backward call indicator set to "no indication".

Sheet 1: the called party address sent in the lAM to the process MT_CF_MSC is the Forwarded-to number received in
the Perform Call Forwarding ack.
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Sheet 1: the procedure CAMEL_Store Destination Addressiis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [32].

Sheet 1: it is an operator option whether to send an Address Complete message if the HLR returns forwarding
information. If the GM SC sends an Address Complete message, it shall include the called party’s status field of the
Backward call indicator set to "no indication”.

Sheet 2: the procedures CAMEL_Start TNRy and CAMEL_Stop_ TNRy are specific to CAMEL phase 2; they are
specified in GSM-TS 03.23.078-for CAMEL Phase 2 [32].

Sheet 2, sheet 3: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL; it is specified in

GSM-TS 03:23.078for CAMEL Phase 1 [32]%@@8%9348#9#%45&9%%{5&%&9%%95@%@&%&
found:}. If the GM SC does not support CAMEL, processing continues from the "Pass' exit of the test "Result".

Sheet 2, sheet 3: the task " Set destination address parameter” is executed only if the GM SC supports Optimal Routeing
of mobile-to-mobile calls.

Sheet 3: the procedure Handle COLP_Forwarding_Interaction is specific to COLP.

Sheet 4: the input signal Resume Call Handling and all the subseguent processing on this sheet are specific to Support of
Optimal Routeing, and will occur only if the GM SC supports Optimal Routeing. The procedure OR_Handle RCH is
specified in GSM-T S 03.23.079 [33].

Sheet 4, sheet 6: the procedure CCBS MT_GMSC_Check CCBS Possible is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 5: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2, and will
occur only if the GM SC supports CAMEL phase 2. The procedure CAMEL_MT_GMSC_DISC5 is specified in

GSM TS 02.23.078 for CAMEL phase 2 [32].

Sheet 6: the procedures CAMEL_MT_GMSC_DISC3, CAMEL_MT_GMSC_DISC4 and
CAMEL_MT_GMSC_DISC6 arespecn‘lcto CAMEL theyarespeqfledlnGSNLTSQ%ZS 078+fer

Sheet 6: the procedure CCBS _Set Diagnostic For_Release is specific to CCBS; it is specified in GSM-TS 03:23.093
[42].

Sheet 6, sheet 7: the processing in the branch beginning with the Int_Release_Call input will occur only if the MSC
supports CAMEL.

Sheet 7: the procedure CAMEL_MT _¢ GMSC DISC1 is specific to CAMEL; it is specmed in GSM-TS 03.23.078for
CAMEL Phase 1 [32]-a 1. If the GMSC does
not support CAMEL, processing conti nu&cfrom the "No" exit of the test "Result= CAM EL handling?".

Sheet 7: the procedure CAMEL_MT _¢ GMSC DISC2 is specific to CAMEL; it is specmed in GSM-TS 03.23.078fer
CAMEL Phase 1 [32]-& 1. If the GM SC does
not support CAMEL, processing conti nu&cfrom the "Normal handllng" exit of the test "Result?".

Sheet 7: in the upper subtree, the processing in the branch beginning with the Int_Release Call input will occur only if
the GM SC supports CAMEL.

Sheet 7: after the GMSC has sent an 1AM to the destination VM SC or the forwarded-to exchange (via the process
MT_CF_MSC), it acts as arelay for messages received from the originating exchange and the destination VM SC or the
process MT_CF_MSC. Any message other than Address Complete, Connect, Answer or Release causes no change of
state in the processMT_GMSC.
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7.2.1.2 Procedure Obtain_Routeing_Address

Sheet 1: the procedure MOBILE_NUMBER_PORTABILITY _IN_TQoD is specific to Mobile Number Portability; it is
specified in GSM-TS 03.23.066 [3Q].

Sheet 1: the procedure CCBS MT_GMSC_Check CCBS Call is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 1: the procedure CLI_MT_GMSC is specific to Enhanced CLI Handling. It is specified in
GSM-TS 03:23.081 [34].

Sheet 2: the procedure OR_Handle SRI_Negative Response is specific to Support of Optimal Routeing. It is specified
in GSM-TS 03:23.079 [33]. If the GM SC does not support Optimal Routeing, processing continues from the "No" exit
of the test "Result=Pass?".

Sheet 2: the test "Error=Unknown subscriber" refers to the negative response value received from the HLR.

Sheet 2: the procedure MOBILE_NUMBER_PORTABILITY _IN_QoHR is specific to Mobile Number Portability; it is
specified in GSM-TS 03.23.066 [3Q].

Sheet 3: theprocedureCAMEL MT GMSC INIT|sspeC|f|cto CAMEL,; it isspecified in GSM-TS 03.23.078for

Sheet 3: the procedure CCBS MT_GMSC_Check CCBS Indicatorsis specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 2: the task " Store Forwarding I nterrogation Required indicator” is executed only if the GM SC supports Optimal
Routeing.

Sheet 2: The decision "M SRN contains a Routeing Number" is executed only if the SRF solution for call related MNP is
used. If the SRF solution for call related MNP is not used, processing continues from the "No" exit of the test "M SRN
contains a Routeing Number".

Sheet 3: the procedure CAMEL_MT_GMSC_Notify CF is specific to CAMEL phase 2; it is specified in
GSM-TS! 9%23 078for CAMEL Phase 2 [32]. If the GM SC does not support CAMEL, processing continues from the
"Continue" exit of the test "Result".

Sheet 4: the task "BOR:=OR" is executed only if the GM SC supports Optimal Routeing of mobile-to-mobile calls.

Sheet 4: the procedures CCBS MT_GMSC_Remove Indicators Store FWT is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 4: the procedure Route_Permitted is specific to Support of Optimal Routeing. It is specified in
GSM-TS 03:23.079 [33]. If the GM SC does not support Optimal Routeing, processing continues from the "True" exit of
the test "Route permitted”.

Sheet 4: the procedures CAMEL_MT_MSC DISC3 and CAMEL_MT_MSC_DISC4 are specific to CAMEL ; they are

specified in GSM-TS 03.23.078 for CAMEL Phase 1 [32]-and- GSM-03.78for CAMEL Phase 2 [Error! Reference
Sheet 4: thetask "OR:= True" is executed only if the GM SC supports Optimal Routeing of mobile-to-mobile calls.

7.2.1.3 Procedure Send_ACM _If Required

If no useful information would be carried in the Call Progress message, it is not sent.

7.2.1.4 Procedure Send_Answer_If Required

If no useful information would be carried in the Call Progress message, it is not sent.

7.2.1.5 Procedure Send_Network _Connect_If Required

If no useful information would be carried in the Call Progress message, it is not sent.
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7.2.1.6 Procedure Handle_ COLP_Forwarding_Interaction_MSC

The originating exchange or the destination exchange may release the call while aresponseis awaited from the process
COLP_MAF039. The message is saved for processing after return from the procedure.

7.2.1.7 Procedure Activate_ CF_Process

The processing in the branch beginning with the Int_Release Call input will occur only if the MSC supports CAMEL.

7.2.1.8 Process MT_CF_MSC
Sheet 1: the procedure CAMEL_CF | MSC . INIT is specificto CAMEL itisspecified in GSM-TS 03.23.078-for
CAMEL Phase 1 [32] & . If the MSC does

not support CAMEL, processing conti nueﬁfrom the "Y&d' exit of the test "Result=Pass?".

Sheet 1, sheet 4: the procedure CAMEL_CF Dialled Servicesis specific to CAMEL phase 3; it is specified in
TS 23.078-for- CAMEL Phase 3 [3228]. If the MSC does not support CAMEL phase 3, processing continues from the
"Pass" exit of the test "Result?".

Sheet 1, sheet 3, sheet 4: the procedure CAMEL_OCH_MSC1 is specific to CAMEL phase 2; it is specified in
GSM-TS 03:23.078 for CAMEL Phase 2 [329]. If the MSC does not support CAMEL phase 2, processing continues
from the"Yes" exit of the test "Result=Reconnect?".

Sheet 1: the procedure MOBILE_NUMBER_PORTABILITY _IN_OQaD is specific to Mobile Number Portability; it is
specified in GSM-T S 03:23.066 [308].

Sheet 1: the procedure CAMEL_Store Destination_Addressis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [3228].

Sheet 1: the procedures CAMEL_OCH_MSC DISC3 and CAMEL_OCH_MSC _DISC4 are specific to CAMEL; they
are specified in GSM-TS 03:23.078 for CAMEL -Phase 1 [32]-and- GSM-03. 78 for CAMEL-Phase 2 {Error-Reference
Sheet 2: the procedures CAMEL_Start TNRy and CAMEL _Stop TNRYy are specific to CAMEL phase 2; they are
specified in GSM-TS 03:23.078-fer CAMEL Phase 2 [32].

Sheet 2: the procedure CAMEL_CF | MSC ANSWER is specific to CAMEL; it is specified in GSM-TS 03.23.078for
CAMEL Phase 1 [32]-& 1. If the MSC does
not support CAMEL, processing conti nuesfrom the "Yed' exit of the test "Result=Pass?".

Sheet 2: the procedure UUS MSC_Clear UUS s specific to UUS; it is specified in GSM 03:23.087 [40].

Sheet 3: the procedures CAMEL_OCH_MSC DISC3 and CAMEL_OCH_MSC _DISC4 are specific to CAMEL; they
are specified in GSM-TS 03:23.078 for CAMEL -Phase 1 [32]-and- GSM-03. 78 for CAMEL -Phase 2 {Error-Reference
Sheet 3: the procedure CAMEL _Stop TNRYy is specific to CAMEL phase 2; it is specified in GSM-TS 03.23.078-for
CAMELPhace2 [32].

Sheet 3: the processing in the branch beginning with the Int_O_Release input will occur only if the MSC supports
CAMEL.

Sheet 4: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2, and will
occur only if the GM SC supports CAMEL phase 2. The procedure CAMEL_OCH_MSC2 is specified in
GSM-TS 03.23.078-for CAMELPhase 2 [32].

Sheet 5: the procedure CAMEL_OCH MSC DISC1 is specific to CAMEL; it is specified in GSM-TS 03.23.078fer
CAMEL Phase 1 [32] & 3 . If the MSC does
not support CAMEL, processing conti nueﬁfrom the "No" exit of the test "Result=CAM EL handling?".

Sheet 5: the procedure CAMEL OCH MSC DISC2 is specific to CAMEL; it is specified in GSM-TS 03.23.078fer
CAMEL Phase 1 [32] & . If the MSC does
not support CAMEL, processing conti nueﬁfrom the "No" exit of the test "Result=Reconnect?" .
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Sheet 5: the processing in the branch beginning with the Int._ O_Release input will occur only if the MSC supports
CAMEL.

Sheet 5: after the process MT_CF_MSC has sent an |AM to the forwarded-to exchange, it acts as arelay for messages
received from the parent process and the forwarded-to exchange. Any message other than Address Complete, Connect,
Answer or Release causes no change of state in the processMT_GMSC
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Process MT_GMSC

Process in the GMSC to
handle a mobile-terminat
call request

MT_GMSC1(7)

Signals to/from the left i;
are toffrom the originating exchange;
signals to/from the right

are toffrom the destination MSC
unless marked otherwise

Initial
Address

- ACM sent:=False
Reconnect:= || Answer sent:=False
True Network connect sent:=False
Reconnect:=False
‘ Resume call:=False
UUS CF Interaction:=False
OR SELORA_ | |5ee GSM03.79
Parameters
CAMEL_Set_
ORA_Parameters See GSM03.78
Obtain_Routeing_Address
[ | (Called party address, Reference address,
OR, Own PLMN, Routeing address,
Destination address, Result)
Yes
Result=
Forward?
Set
cause
Release
Yes Result= Initial Address Initial Address
Abonedi) (Routeing (Routeing To process MT_CF_MSC
y Address) Address)
Release Initial Address CAMEL_Store_
call (Routeing Destination_ See TS 23.078
resources Address) ( OAIgdlieTs
,False) ||
CAMEL_Store_
Destination_ See TS 23.078 Send_ACM_ Send_ACM_ To originating
Address If_Required If_Required exchange
(OR, False!
\dle Wait_For_ Wait_For_ Wait_For_
ACM ACM Forward_ACM
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Process MT_GMSC MT_GMSCL(7)
| Process in the GMSC to N Signals to/from the left
handle a mobile-terminated™ are toffrom the originating exchange;
' call request | signals to/from the right
Lo oo are toffrom the destination MSC
unless marked otherwise
Initial
Address
. ACM sent:=False
Reconnect:= | Answer sent:=False
True Network connect sent:=False
Reconnect:=False
Resume call:=False
UUS CF Interaction:=False
OR_Set ORA_ || '
Parameters  See TS 23.079
CAMEL_Set_ || '
ORA_Parameters , See TS 23.078
Obtain_Routeing_Address
[ | (Called party address, Reference address,
OR, Own PLMN, Routeing address,
Destination address, Result)
Yes
Result=
Forward?
Yes
Yes
Set
cause
Release
Yes Result= Initial Address Initial Address .
- (Routeing (Routeing - -To process MT_CF_MSC
Aborted? '
Address) Address)
Release Initial Address CAMEL _Store_ l
call (Routeing Destination_ - -See TS 23.078
resources Address) (cﬁqdd;?;)
CAMEL_Store
Destination ! Send_ACM_ Send_ACM_ _To originating
Address  See TS 23.078 If_Required If_Required 1exchange
(OR, False [ L
\dle Wait_For_ Wait_For_ Wait_For_
ACM ACM Forward_ACM

Figure 35a: Process MT_GMSC (sheet 1)
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Process MT_GMSC

Process in the GMSC to I\

handle a mobile-terminated
call request ‘
L

-
See GSM 03.78

Wait_For_
ACM

Address
Complete

Send_ACM_
If_Required

CAMEL_
Start_TNRy

Wait_For_
Answer

Answer

1

See GSM 03.78

CAMEL_
Stop_TNRy

—

Connect

MT_GMSC2(7)

Signals from the right are
from the destination exchange

CAMEL_MT_
GMSC_ANSWER

Set destination
address
parameter

Send_Answer_
If_Required

Reconnect

CAMEL_MT_
GMSC_ANSWER

— |See GSM 03.78

Reconnect

Set destination
address
parameter

Send_Network_
Connect_If_

Required

Wait_For_

Clear
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Process MT_GMSC
: E’ro;eés i;1 ﬂ;e éMiscito T N
handle a mobile-terminated"
' call request

Wait_For_
ACM

Address
Complete

Send_ACM_
If_Required

CAMEL_
Start_TNRy

Wait_For_
Answer

Answer <

CAMEL_
Stop_TNRy

CAMEL_MT_
i GMSC_ANSWER

Reconnect

Set destination
address
parameter

Send_Answer_
If_Required

Connect

CAMEL_MT_
GMSC_ANSWER

Reconnect

Set destination
address
parameter

Send_Network_
Connect_If_
Required

Wait_For_
Clear

MT_GMSC2(7)

Signals from the right are
from the destination exchan

Figure 35b: Process MT_GMSC (sheet 2)
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Process MT_GMSC

Process in the GMSC to I\i
handle a mobile-terminated

call request ‘
L

Wait_For_

Forward_ACM

Address
Complete

Send_ACM_
If_Required

Wait_For_
Forward_
Answer

Answer

Connect

MT_GMSC3(7)

Signals from the right are
from the process MT_CF_MSC

CAMEL_MT_
GMSC_ANSWER

Fail Reconnect

Result?

CAMEL_MT_
GMSC_ANSWER

— ——|See GSM 03.78

L

Reconnect

Handle_COLP_
Idle Forwarding_
Interaction_MSC

Set COLP
presentation
indicator

Set destination
address
parameter

Send_Answer_
If_Required

Result?

Fail

Handle_COLP_
Forwarding_
Interaction_MSC

Idle

Set COLP
presentation
indicator

Set destination
address
parameter

Send_Network_
Connect_If_
Required

Wait_For_
Clear
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Process MT_GMSC MT_GMSC3(7)
| Process in the GMSC to N
handle a mobile-terminated"

' call request | . Signals from the right are
[ o Wait_For_ from the process MT_CF_M
Forward_ACM
Address
Complete Connect
Send_ACM_
If_Required
Wait_For_
Forward_
Answer
Answer
CAMEL_MT_ CAMEL_MT_ o
See TS 23.078 “|| GMSC_ANSWER GMSC_ANSWER | See TS 23.078
Fail Reconnect Reconnect Fail
Result? Result?
Handle_COLP_ Handle_COLP_
Idle Forwarding_ Forwarding_ Idle
Interaction_MSC Interaction_MSC
Set COLP Set COLP
presentation presentation
indicator indicator
Set destination Set destination
address address
parameter parameter
Send_Network_
Si”g—;z?:’;?— Connect_If_
_Req Required
Wait_For_
Clear

Figure 35c: Process MT_GMSC (sheet 3)
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Process MT_GMSC MT_GMSC4(7)

Process in the GMSC to
handle a mobile-terminate
call request

. Signals to/from the right
Wait_For_ACM, 9 rignt
P are toffrom the destination MSC
Wait_For_Answer ’
- unless marked otherwise

Resume Refer to GSM 03.79 for
Call

Handling message contents

CCBS_MT_GMSC |
Check_CCBS_ ||——See GSM 03.93
Possible

Resume call:-
True

OR_Handle_

RCH ——See GSM 03.79

Result=
Fail?

Result=
Refuse?

Result=
Reconnect?

No

Wait_For_

Forward_ACM \die
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Process MT_GMSC MT_GMSCA4(7)

, Process in the GMSC to | . Signals to/from the right
handle a mobile-terminated™ Wait_For_ACM, are toffrom the destination M
" call request } Wait_For_Answer

unless marked otherwise

Resume ' Refer to TS 23.079 for
Call 7T T

Handling ' message contents

CCBS_MT_GMSC | )
Check_CCBS_ - -See TS 23.093
Possible

Resume call:-
True

OR_Handle_ !
RCH - -See TS 23.079

Result=
Fail?

Result=
Refuse?

Result=
Reconnect?

No

Wait_For_

Forward_ACM die

Figure 35d: Process MT_GMSC (sheet 4)
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Process MT_GMSC

Process in the GMSC to I\

handle a mobile-terminated
call request ‘
L

Wait_For_

Answer

MT_GMSC5(7)

Signals to/from the left
are to/from the originating MSC;
signals to/from the right

are to/from the destination MSC
unless marked otherwise
TNRy — |Internal
expired
[ -
Release
CAMEL_MT_ ||
GMSC_DISCS See GSM 03.78
[
Release Reconnect
Result?
Continue,
Fail
Release
Release call
resources

Idle
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Process MT_GMSC MT_GMSC5(7)

| Process in the GMSC to N . Signals to/from the left
handle a mobile-terminated" Wait_For_ are to/from the originating M
' call request . Answer signals to/from the right

are toffrom the destination MSC
unless marked otherwise

TNRy
expired

Release

CAMEL_MT_ '
GMSC DISGs || - 1 See TS 23078

Release Reconnect
Result?

Continue,
Fail

Release

Release call
resources

Idle 1

Figure 35e: Process MT_GMSC (sheet 5)
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Process MT_GMSC MT_GMSC6(7)
e ot Wait_For_ACM, Signals to/from the left

:;%fj?essalrnngqbeilg {\:Iersrr(l:intgtl} - Wa!LForiForwardiACM, are to/from the originating exchange:
call request ‘ Wait_For_Answer, signals to/from the right

[ Wait_For_Forward_Answer are to/from the destination exchange

7 7 - or process MT_CF_MSC
unless marked otherwise

-
Release From gsmSSF __|Int_Release_
Call
CCBS_MT_GMSC_|
Check_CCBS_
Possible
supported? supported?
No Yes No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_MT_ CAMEL_MT_ CAMEL_MT_ CAMEL_MT_ ||
GMSC_DISC3 GMSC_DISCB GMSC_DISC3 GMSC_DISCa See GSM 03.78
-
No
Result= Release
Reconnect?
Yes
CCBS_Set_
Diagnostic_
For_Release
Release Release 1 Release
Release call

resources
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Process MT_GMSC MT_GMSC6(7)
| Process in the GMSC to N Wait_For_ACM, Signals to/from the left
handle a mobile-terminated™ Wait_For_Forward_ACM, are toffrom the originating exchange;
' call request | Wait_For_Answer, signals to/from the right
oo oo oo Wait_For_Forward_Answer are to/from the destination exchange
- or process MT_CF_MSC
unle§s marked otherwise
Release Release From gsmSSF - Ig;ﬂRelease7
CCBS_MT_GMSC | |
Check_CCBS_ - -See TS 23.093
Possible
CAMEL phase 2 CAMEL phase 2
or higher or higher
supported? supported?
No Yes No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_MT_ CAMEL_MT_ CAMEL_MT_ CAMEL_MT_ || '
GMSC_DISC3 GMSC_DISC6 GMSC_DISC3 GMSC_DISC4 . See TS 23.078
No
Result= Release
Reconnect?
Yes
CCBS_Set_
Diagnostic_
For_Release
Release Release 1 Release
Release call
resources
Idle

Figure 35f: Process MT_GMSC (sheet 6)
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Process MT_GMSC MT_GMSC7(7)
;ce;in tlw:MS(Tto I\ ) Signals to/from the left
- Wait_For_ are to/from the originating exchange:

handle a mobile-terminated Ny N
call request ‘ Clear signals to/from the right
[ are to/from the destination exchange

- T or the process MT_CF_MSC
unless marked otherwise
Release Release Ig;ﬂReIeaseﬁ —— |From gsmSSF
-
CAMEL_MT_ || CAMEL_MT_ ||
GMSC_DISC1 See GSM 03.78 GMSC_DISC2 See GSM 03.78
- -
Result Yes Reconnect CAMEL handling
CAMEL Result? ——————— Release
handling2~
No Normal handling
Release Release Release
Release call
resources
Idle
Wait_For_ACM,

Wait_For_Forward_ACM,
Wait_For_Answer,
Wait_For_Forward_Answer,
Wait_For_Clear
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Process MT_GMSC MT_GMSC7(7)

| Process in the GMSC to N . Signals to/from the left
handle a mobile-terminated" Wait_For_ are toffrom the originating exchange;
' call request . Clear signals to/from the right

ool are to/from the destination exchange

or the process MT_CF_MSC
unless marked otherwise
Release Release Ig;ﬂRelease7 - - From gsmSSF
CAMEL_MT_ || ' CAMEL_MT_ || '
GMSC_DISCL - See TS 23.078 GMSC_DISC2 - See TS 23.078
~ Yes Reconnect CAMEL handling
esult=
CAMEL Result? —————— Release
andling?2—
No Normal handling
Release Release Release
Release call
resources
Idle
Wait_For_ACM,
Wait_For_Forward_ACM,
Wait_For_Answer,
Wait_For_Forward_Answer,
Wait_For_Clear
* *

Figure 359: Process MT_GMSC (sheet 7)
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N

to determine the address N
"to which a call should be routed
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PORTABILITY_

IN_TQoD

esult=
Number
orted?
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ORA1(4)

Procedure Obtain_Routeing_Address
FPAR IN Input address, Reference address;
Own PLMN

IN/OUT Routeing address,

Destination address, OR, Result
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N
to determine the address N
"to which a call should be routed

OBILE_NUMBER
PORTABILITY_
IN_TQoD

esult=
Number
orted?

No

Procedure Obtain_Routeing_Address

FPAR IN Input address, Reference address;

Own PLMN
IN/OUT Routeing address,
Destination address, OR, Result

CCBS_MT_
GMSC_Check_
CCBS_Call

Reconnect

False
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CLI_MT_
GMSC

Pre-paging
upporte
in GMSC?
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Set Pre-paging
supported

Send
Routeing
Info

Wait_for_

Routeing_
Info

Routeing
address:=
routeing number

Result:=
Number
ported

ORA1(4)

Figure 36a: Procedure Obtain_Routeing_Address (sheet 1)
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N

to determine the address N
"to which a call should be routed

Wait_for_
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Release

Result:=
Aborted
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Procedure Obtain_Routeing_Address ORA2(4)

) Procedure in a GMSC N Signals to/from the left
to determine the address 1 are to/from the originating exchange;

"to which a call should be routed, Wait for signals to/from the right
Lol oL Lo Routeing_ are to/from the HLR
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egative_Responsg| - —: See TS 23.079
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Figure 36b: Procedure Obtain_Routeing_Address (sheet 2)
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N
to determine the address N
"to which a call should be routed
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N
to determine the address N
"to which a call should be routed
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Routeing_
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Figure 36¢: Procedure Obtain_Routeing_Address (sheet 3)



3G TS 23.018 V3.3.0 (2000-01)

3G TS 23.018 version 3.3.0 116

Procedure Obtain_Routeing_Address ORA4(4)
:F;rociediureiinia G;Méci ) T N
to determine the address N
"to which a call should be routed
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Procedure Obtain_Routeing_Address ORA4(4)

) Procedure in a GMSC N
to determine the address N
"to which a call should be routed

BOR:=OR
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CF_Process
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Fail?
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GMSC_Remove, ' Result:=
— —1| - -SeeTS 23.093
Indicators_ ! Aborted
Store FWT [

Route_Permitted

(OR/FTN, - - See TS 23079
Reference !
Address) || o
False

Route

permitted
True CAMEL phase 2
or higher
supported?
I No | | Yes L
' CAMEL_MT_ CAMEL_MT_ || '
See TS 23.078 - GMSC_DISC3 GMSC._DISCa - See TS 23.078
To process ' _|CF
MT_CF_MSC ! cancelled

Routeing Routeing
address:= address:=

FTN Reference

‘ address
Destination Destination
address:= address:=

FTN Reference

‘ address
OR:=True OR:=False
Result:= Result:=
Forward Pass

Figure 36d: Procedure Obtain_Routeing_Address (sheet 4)
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Procedure Send_ACM_If_Required

%cedure to send an
Address Complete Message |
‘to the preceding exchange if
one is required for this call

True

Call
Progress

Address
Complete

ACM sent:=
True

SACMIR1L(1)

Signals to the left
are to the originating exchange

Figure 37: Procedure Send_ACM_If_Required
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Procedure Send_Answer_If Required SANMIR1(1)
%ceﬁre tosendan —%
Answer Message T Signals to the left
‘to the preceding exchange if are to the originating exchange
one is required for this call
True
Answer
sent
False
True Network
connect
sent
False
Call
Progress Answer
Answer sent:=
True

)

Figure 38: Procedure Send_Answer_If _Required
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Procedure Send_Network_Connect_If _Required SNCONIR1(1)
%ceﬁre tosenda —% )
Connect Message T Signals to th‘e_left_
‘to the preceding exchange if are to the originating exchange
one is required for this call
True Network
connect
sent
False
True
Answer
sent
False
ACM
sent
True
False
Call
Progress Answer Connect
Answer sent:= Connect sent:=
True True

)

Figure 39: Procedure Send_Network_Connect_If Required



3G TS 23.018 version 3.3.0 121 3G TS 23.018 V3.3.0 (2000-01)

Procedure Handle_COLP_Forwarding_Interaction_MSC COINT_M1(1)

to handle the interaction between
LCOLP and Call Forwarding ‘

Signals to/from the rig Initiate
are to/from the process handling
COLP_MAF039 of COLP

Wait_For_
COLP_Info
Release ‘From originating exchange (ézlr:tinue
or destination exchange )
[ handling

Figure 40: Procedure Handle_COLP_Forwarding_Interaction_MSC
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Procedure Activate CF_Process ACFP1(1)
Procedure in the MSC Signals to/from the left
to initiate the process whi are toffrom the originating exchange;
handles call forwarding signals to/from the right
are toffrom the process MT_CF_MSC
unless marked otherwise
Perform call
forwarding
(BOR, FTN)
Wait_For_
CF_Response

0 Perform call

Perform cal forwarding Int_Release_

Release forwarding ack negative call From gsmSSF

response

CF

cancelled < Release
CF
cancelled

Result= Result= Result= Result=
Fail Pass Fail Fail

02 &) ) 0y

Figure 41: Procedure Activate_Call_Forwarding_Process



3G TS 23.018 version 3.3.0 123 3G TS 23.018 V3.3.0 (2000-01)

Process MT_CF_MSC MTCFMSC1(5)

Process in the MSC
to handle call forwardit

Signals to/from the left

are toffrom the parent process;
signals to/from the right

are to/from the destination exchange

Perform call
forwarding

CAMEL_CF_
MSC_INIT

— See GSM 03.78

Result=

Pass?
CAMEL_CF_
Dialled_Services See TS 23.078
Abort Fail
Result?
Pass
No
Perform call
forwarding See GSM 03.78 — ogﬁMnl;:lléél RESl:I,)F —
ack(FTN) = ail?
Yes
No
\dle Wait_For_ Result=
1AM Reconnect?
Perform Call
Initial CF Forwarding
Address cancelled negative
response
OBILE_NUMBER | CAMEL phase 2
See GSM 03.66 ——{| PORTABILITY_ or higher
IN_OQoD supported?
Initial
Address
No Yes
[ |
CAMEL_Store_
Destination CAMEL_OCH_ CAMEL_OCH_
See TS 23.078 — Address MSC_DISC3 ——1 See GSM 03.78 MSC_DISC4 ——1 See GSM 03.78
(BOR, True
wait_For_ Idle Idle

ACM
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Process MT_CF_MSC

| Process in the MSC N
to handle call forwarding

Perform call
forwarding

CAMEL_CF_
MSC_INIT

Result=

MTCFMSC1(5)

Signals to/from the left

are to/from the parent process;
signals to/from the right

are to/from the destination exchange

Pass?

CAMEL_CF_
Dialled_Services

Abort Fail

Idle

Result?

Perform call
forwarding
ack(FTN)

Wait_For_
IAM

Initial
Address

. OBILE_NUMBER|
PORTABILITY_
IN_OQoD

Initial
Address

No

CF
cancelled

! CAMEL_ Result=
! OCH_MSsC1 Fail?

or higher

CAMEL phase 2

supported?

Perform Call
Forwarding

negative
response

Yes

CAMEL_Store_
Destination_

' Address

' (BOR, True

Wait_For_

ACM

CAMEL_OCH_ || '
MSC_BISC3 - See TS 23.078

CAMEL_OCH_
MSC_DISC4

Idle

Figure 42a: Process MT_CF_MSC (sheet 1)



3G TS 23.018 version 3.3.0 125 3G TS 23.018 V3.3.0 (2000-01)

Process MT_CF_MSC MTCFMSC2(5)
Process in the MSC . Signals to/from the left
to handle call forwardi Wait_For_ are toffrom the parent process;
ACM signals to/from the right
are toffrom the destination exchange
Address Connect
Complete
CAMEL_
Start. TNRy ——1 See GSM 03.78
UUS_MSC_ UUS_MSC_
Clear_UUS —— See GSM 03.87 Clear_UUS —— See GSM 03.87
Address
Complete
Wait_For_
Answer
CAMEL_
Stop_TNRy — See GSM 03.78
CAMEL_CF_ CAMEL_CF_
MSC_ANSWER ||| See GSM 03.78 MSC_ANSWER || See GSM 03.78
No No
Result= Result=
Pass? Pass?
Yes
UUS_MSC_ Result=
See GSM 03.87 Clear_UUS Reconnect?
No
Answer Connect
Wait_For_ \dle Wait_For_
Clear Clear
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Process MT_CF_MSC

| Process in the MSC N
to handle call forwarding

MTCFMSC2(5)

. Signals to/from the left

Wait_For_ are to/from the parent process;
ACM signals to/from the right

are to/from the destination exchange

Address

Complete Connect

CAMEL_ w
Start. TNRy - - See TS 23.078

UUS_MSC_ o] UuUs_MsC
Clear_UUS - See TS 23.087

Clear_UUS

Address
Complete

Wait_For_

Answer

Answer

CAMEL _ o
Stop. TNRy - See TS 23.078

CAMEL_CF_

' CAMEL_CF_
MSC ANSWER || - 7 See TS23078

MSC_ANSWER || = ° See TS 23.078

Result= Result=

Pass? Pass?
Yes
~ UUS_MSC_ Result=
Clear_UUS Reconnect?
No
Answer Connect
Wait_For_ \dle Wait_For_
Clear

Clear

Figure 42b: Process MT_CF_MSC (sheet 2)
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Process MT_CF_MSC MTCFMSC3(5)

Process in the MSC Signals to/from the left
to handle call forwardil are toffrom the parent process;
. signals to/from the right
Wait_For_ACM, are toffrom the destination exchange
Wait_For_Answer unless marked otherwise
Int_O_
Release From gsmSSF —Release
supported? supported?
No No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 See GSM 03.78
No
Result=
Reconnect?
Yes
CAMEL_
Stop_ TNRy —— See GSM 03.78 Release
Release Release Release

J

i

Release
call
resources

Idle
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Process MT_CF_MSC MTCFMSC3(5)
:;:’rt;ce;s i}1 lt;e l\}lSé T N Signals to/from the left
to handle call forwarding are to/from the parent process;

' ! . signals to/from the right
oL Wait_For_ACM, are to/from the destination exchange
Wait_For_Answer unless marked otherwise
! Int_o_
Release Release From gsmSSF - Release

CAMEL phase 2 CAMEL phase 2

or higher or higher

supported? supported?

No S No Yes
Yes
Release cause=
No answer from user?
No
CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ CAMEL_OCH_ || '
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 . See TS 23.078
CAMEL_ !
Stop_ TNRy - See TS 23.078 Release
Release Release Release
Release
call
resources

Figure 42c: Process MT_CF_MSC (sheet 3)
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MTCFMSCA4(5)

Signals to/from the left

to handle call forwardi Wait_For _ are toffrom the parent process;
Answer signals to/from the right
are toffrom the destination exchange
unless marked otherwise
TNRy Internal
expired
Release
CAMEL_OCH_
MSG2 —— See GSM 03.78 2
Release Reconnect
Result?
Fail
CAMEL_CF_
Release See TS 23.078 — Dialled_
Services
Abort
Result?
Fail
Release
call SeeGSM0378 || SAMEL
resources -
Yes
\dle Result=
Reconnect?
No
Perform Call
Forwarding
negative
response

Idle
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Process MT_CF_MSC MTCFMSCA4(5)
| Process in the MSC N . Signals to/from the left
to handle call forwarding' Wait_For _ are to/from the parent process;
! \ Answer signals to/from the right
[ [ are to/from the destination exchange
unless marked otherwise
TNRy < - - -lInternal
expired '
Release
CAMEL_OCH_ '
MSC2 - -SeeTS23.078 2
Release Reconnect
Result?
Fail
. CAMEL_CF_
Release See TS 23.078 - Dialled_
Services
Abort Pass
Result?
Fail
Release
CAMEL_
call See TS 23.078 - OCH_MSC1
resources
Yes
\dle Result=
Reconnect?
No
Perform Call
Forwarding
Idle

Figure 42d: Process MT_CF_MSC (sheet 4)
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Process MT_CF_MSC MTCFMSC5(5)

Process in the MSC . Signals to/from the left
to handle call forwardi Wait_For_ are toffrom the parent process;
Clear signals to/from the right
are toffrom the destination exchange
unless marked otherwise
|
Release Release InO_ From gsmSSF
Release
CAMEL_OCH_ CAMEL_OCH_
MSC_DISC1 ——1 See GSM 03.78 MSC_DISC2 —— See GSM 03.78 Release
Yes
Yes
Result=
Reconnect?
Release Release Release
\
K
Release
call
resources
Idle
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Process MT_CF_MSC MTCFMSC5(5)
:;:’rt;ce;s i}1 lt;e l\}lSé T N . Signals to/from the left
to handle call forwarding' Wait_For_ are to/from the parent process;

! \ Clear signals to/from the right
[ [ are to/from the destination exchange
unless marked otherwise
Release Release
Release
CAMEL_OCH_ || ' CAMEL_OCH_ || '
MSC_DISC1 - See TS 23.078 MSC_DISC2 - See TS 23.078 Release
Release Release Release

7K

Release
call
resources

Idle

Figure 42e:

Process MT_CF_MSC (sheet 5)
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71.2.2 Functional requirements of HLR

7.2.2.1 Process SRI_HLR

Sheet 1: the procedures Check Parameters, Subscription_Check HLR, Handle OR_ HLR CF and CAMEL_HLR_INIT
can set the negative response parameter which is used by the process SRI_HLR to construct the Send Routeing Info
negative response message. This negative response parameter is global data, accessible by the process SRI_ HLR.

Sheet 1: the procedure Handle OR_HLR_CF is specific to Support of Optimal Routeing; it is specified in
GSM-TS 03:23.079 [33]. If the HLR does not support Optimal Routeing, processing continues from the "No" exit of the
test "Result=Forward?".

Sheet 1: the procedure CAMEL _| HLR INIT|sspeC|f|cto CAMEL |t|sspeC|f|ed|nGSM—TSO%23 078+for
CAMEL Phase 1 [32] & . If the HLR does
not support CAMEL, processing contmu&sfrom the "No" exit of theteﬂ"R&eult Fail?'.

Sheet 2: the procedure First_Forwarding HLR can set the negative response parameter which is used by the process
SRI_HLR to construct the Send Routeing Info negative response message. This negative response parameter is global
data, accessible by the process SRI_HLR.

Sheet 2: the procedure CAMEL_CS| Check HLR is specific to CAMEL; it is specified in GSM-TS 03:23.078for
CAMEL Phase 1 [32]-& 1. If the HLR does
not support CAMEL, processing conti nu&efrom the"No" exit of the test"Result= CSI active?".

Sheet 2: the procedure CCBS _Handling_HLR is specific to CCBS; it is specified in GSM-TS 03.23.093 [42]. If the
HLR does not support CCBS, processing continues from the "Yes" exit of the test "Result = OK?".

Sheet 3: the procedure OR_HLR_Interrogate VLR is specific to Optimal Routei ng. Itisspecifiedin
GSM-TS 03:23.079 [33]. If the HL R does not support Optimal Routeing, processing continues from the "No" exit of the
test "Result=Forward".

Sheet 3: if the HLR does not support Network Indication of Alerting, the test " Alerting pattern required" and the task
"Set Alerting Pattern" are omitted.

Sheet 3: the procedure CLI_HLR_Set CLI is specific to Enhanced CLI Handling. It is specified in
GSM-TS03.23.081 [34].

Sheet 4: the procedure PRN_Error_HLR can set the negative response parameter which is used by the process SRI_HLR
to construct the Send Routeing Info negative response message. This negative response parameter is global data,
accessible by the process SRI_HLR.

Sheet 4: the procedure Forward CUG_Check is specific to CUG. If the HLR does not support CUG, processing
continues from the "Y es" exit of the test "Result=Call allowed?".

Sheet 4: the test "Forwarding enquiry" is specific to Support of Optimal Routeing. If the HLR does not support Optimal
Routeing, processing continues from the "No" exit of the test.

Sheet 4: the procedure CAMEL_CSl Check HLR is specific to CAMEL; it is specified in GSM-TS 03.23.078for
CAMEL Phase 1 [32] & . If the HLR does
not support CAMEL, processing conti nueﬁfrom the"No" exit of the test "Result=CSl| active?".

Sheet 4: the procedures CAMEL_T_CSI_CHECK_HLR and CAMEL_O_CSI_CHECK_HLR are specific to CAMEL;
they are specified in GSM-TS 03:23.078for- CAMEL-Phase 1 [ 32]-and- GSM-03- 78 for CAMELPhase 2 [Error!
Fotcrenecesrrenaetowad )

7.2.2.2 Procedure Check Parameters

If any parameters required by the rules in clause 8 are missing from the message, the procedure sets the negative
responseto "Datamissing”. If any parameter has a value which is not in the set of values expected for the parameter, the
procedure sets the negative response to "Unexpected data value"
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7.2.2.3 Procedure Subscription_Check _HLR

It is an implementation option to carry out the check for operator determined barring of incoming calls before the check
on provisioning of the requested basic service.

The negative response "Call barred" indicates whether the reason is operator determined barring or supplementary
service barring, according to the result returned by the procedure Check IC_Barring.

The procedure IC_CUG_Check is specific to CUG. If the HLR does not support GUG, processing continues from the
"Yes' exit of the test "Result=Call alowed?".

The negative response "CUG reject” indicates whether the reason is:
- Incoming calls barred within CUG;
- Requested basic service violates CUG constraints,
- Subscriber not member of CUG

according to the cause returned by the procedure IC_CUG_Check.

7.2.2.4 Procedure First_Forwarding_HLR
The MSis not reachable if any of the following conditions is satisfied:
- TheHLR has no location information for the subscriber;
- The subscriber record is marked as M S purged;
- The subscriber record is marked as M SC area restricted;
- The subscriber record is marked as Roaming Restricted due to Unsupported Feature;

- The subscriber is marked as deregistered because of subscription restrictions on roaming

7.2.2.5 Procedure PRN_Error_HLR

The procedure CCBS _Report PRN_Failure is specific to CCBS; it is specified in GSM-TS 03:.23.093 [42]. The
procedure does not return a value; the following tests are on the value of the Provide Roaming Number negative
response.

The procedure Super_Charged SRI_Error_HLR is specific to Super-Charger; it is specified in TS 23.116 {[43]. If the
HLR does not support Super-Charger, processing continues from the "No" exit of the test " Result=Purged?".

If the HLR does not support Optimal Routeing, processing starts with the test "Negative response=Facility not
supported?’.
7.2.2.6 Procedure Forward CUG_Check

7.2.2.7 Procedure Derive_Requested_Basic_Service_ HLR

Therules for deriving a GSM-Circuit-switched bearer capability from ISDN compatibility information or the MSISDN
of the B subscriber are specified in GSM-TS 09.29.007 [48]. If a GSM bearer capability cannot be derived from the
ISDN compatibility information or the MSISDN of the B subscriber, the HLR applies a default basic service according
to the regquirements of the operator.
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7.2.2.8 Procedure Check_IC_Barring
7.2.2.9 Procedure IC_CUG_Check

7.2.2.10 Procedure Handle_ CFU

Thetest "Normal call" refersto the value of the indicator returned by the process MAF007.

7.2.2.11 Procedure Handle_ CFNRc

The test "Mobile subscriber not reachable” refers to the value of the indicator returned by the process MAF010.
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Process SRI_HLR
|orocecs in the HLR to handie. |\

‘Process in the HLR to handle -
a request for routeing information ‘

Check_
Parameters

Result=
Pass?

SRI_HLR1(4)

Signals to/from the lef
are to/from the GMSC;
signals to/from the right
are to/from the VLR

Subscription_
Check_HLR

Result=
Fail?

See GSM 03.79

See GSM 03.78

—1| OR_HLR_CF

Result=
Fail?

Result=
Forward?

No

CAMEL_
HLR_INIT

Result=
Fail?
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Process SRI_HLR

| Process in the HLR to handle |
arequest for routeing informatiom

Check_
Parameters

Result=
Pass?

Yes

SRI_HLR1(4)

Signals to/from the left
are to/from the GMSC;
signals to/from the right
are to/from the VLR

Subscription_
Check_HLR

Result=
Fail?

OR_HLR_CF

Result=
Forward?

No

CAMEL_
HLR_INIT

X

1

Figure 43a: Process SRI_HLR (sheet 1)
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Process SRI_HLR SRI_HLR2(4)
r T ‘\ Signals to/from the lef
Process in the HLR to handle - 3 are to/from the GMSC;
a request for routeing information ‘ signals to/from the right
S are to/from the VLR
First_
Forwarding_
HLR
Yes
Result=
Fail?
No
- - 1
Result= e CAMEL_
Forvard? See GSM 03.78 —1| csl_Check_
HLR
No
- 1
CAMEL_ Yes Result=
See GSM 03.78 — CSI_Check_ csl
HLR active?
No
Result=
Csl
ive?
Yes active?
No
CCBS_Handling_ || See GSM 03.93
L -
Yes
Result =
Forward
No
No
Result =
OK
Yes
1 5 2 1
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Process SRI_HLR SRI_HLR2(4)
ziPrtiJceiss {n lhe ;—iLI;{ l[; hénd]e T N Signals to/from the left
arequest for routeing informatiom 3 are to/from the GMSC;
' ! signals to/from the right
Lol Lo Lo are to/from the VLR
First_
Forwarding_
HLR
Yes
Result=
Fail?
No
Result= Yes ! CAMEL_
» See TS 23.078 - - CSI_Check_
Forward? ' HLR
No
. CAMEL_ Yes esultS
See TS 23.078 - CSI_Check_ Csl
HLR active?
No
esult=
Sl
ve?
No
CCBS_Handling_|| _ ' See TS 23.093
LR [ :
Yes
Result =
Forward
No
No
Result =
OK
Yes
1 5 2 1

Figure 43b: Process SRI_HLR (sheet 2)
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Process SRI_HLR

'Process in the HLR to handle ' -
'a request for routeing information,

OR_HLR_
Interrogate_VLR

SRI_HLR3(4)

Signals to/from the left|
are to/from the GMSC;
signals to/from the right
are to/from the VLR

Result=

Forward?

Set
GSM BC
parameter

Alerting
Pattern
equired?

Yes

Set
Alerting
Pattern

' CLI_HLR_
See GSM 03.81 - Set_CLI
Pre-paging
supported
in HLR?
Yes
Pre-paging No
supported
in GMSC?
Yes
Set Pre-paging
supported
Provide
Roaming
Number

Wait_For_
MSRN
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Process SRI_HLR SRI_HLR3(4)
ziPrtiJceiss {n lhe ;—iLI;{ l[; hénd]e T N Signals to/from the left
arequest for routeing informatiom are to/from the GMSC;

' \ signals to/from the right
[ oL - oo L. - - - oo are to/from the VLR
OR_HLR_

Interrogate_VLR

Set
GSM BC
parameter

Alerting
Pattern
equired?

Yes

Set
Alerting
Pattern

———

' CLI_HLR_
See TS23081 - - Set. CLl

Pre-paging
supported
in HLR?

Yes
Pre-paging No
supported
in GMSC?

Yes

Set Pre-paging
supported

Provide
Roaming
Number

Wait_For_
MSRN

Figure 43c: Process SRI_HLR (sheet 3)
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Process SRI_HLR
N

‘Process in the HLR to handle

SRI_HLR4(4)

Signals to/from the lef

Wait_For_ are to/from the GMSC;
a request for routeing information ‘ MSRN signals to/from the right
R are to/from the VLR
Provide Provid_e
Roaming Roaming .
Number ack Number negative’
response
PRN_Error_ 1
HLR
Yes
Result=
Fail?
No
Forward_
CUG_Check
Routei Yes
a dﬂ::;zg Forwarding
ETN . enquiry?
No
Yes k -
. CAMEL _
Fgﬂ“"’if'ﬂg CSl_Check_ |— |See Gsm03.78
quiry? HLR
[ EE—
No
o N
CAMEL T_ Results °
See GSM 03.78 —| CSI_CHECK_ Csl
HLR active?
o T Yes
CAMEL_O_
See GSM 03.78 —| CSI_CHECK_
HLR
Routeing Called party SS Set negative
address:= interaction response:
MSRN violation CUG reject
Send Send Send Send .
Routeing Routeing Routeing Routeing .
Info ack Info ack Info ack Info negative
response
Idle Idle Idle Idle
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Process SRI_HLR

, Process in the HLR to handle | .
arequest for routeing informatiom

Provide
Roaming
Number ack

Send
Routeing
Info ack

Idle

. Signals to/from the left
Wait_For_ are to/from the GMSC;
MSRN signals to/from the right
are to/from the VLR
PRN_Error_ 1
HLR
Yes
Result=
Fail?
No
Forward_
CUG_Check
Yes
ROUIE'",Q_ Forwarding
address:= enquiry?
FTN quiry?
Yes T )
n CAMEL_ |
Fgg‘g’i{fy‘ﬂg CSI_Check_ || - - SeeTs23.078
) HLR
No T T
CAMEL_T_
- || CSI_CHECK_
HLR
CAMEL_O_
- || CSI_CHECK_
HLR
Called party SS Set negative
interaction response:
violation CUG reject
Send Send Send
Routeing Routeing Routeing
Info ack Info ack Irr:so gigz“ve
Idle Idle Idle

Figure 43d: Process SRI_HLR (sheet 4)
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Procedure Check_Parameters Chk_Par1(1)

‘Procedure to checL\’
the parameters of a
Lreceived message ‘

No
All required
parameters present?
Yes
No Set negative
All parameter values res; 0?15:{
acceptable? ponse:
Data missing
Yes
Set negative
response:
Unexpected
data value
Result:= Result:=
Pass Fail

Figure 44: Procedure Check_Parameters
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Procedure Subscription_Check_HLR SC_HLR1(1)
[Procedure in the H
to make subscription
‘checks for a mobile- ‘
terminated call

No
MS
known?
Yes Set negative
response:
Unknown
subscriber
Yes
Number
changed?
No Set negative
response:
Number
changed

Derive_Requested_|

Basic_Service_HLR

equested
service
visioned?

Set negative

response:

service not
isioned

Bearer service

Teleservice
[
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Figure 45: Procedure Subscription_Check_HLR
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Procedure First_Forwarding_HLR FF_HLR1(1)
Procedure in the HLR —‘ \
‘to handle call forwarding
before interrogation of the VLR
- -
Handle_CFU
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Fail?
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Result=
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Yes Set negative
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Result:= Result:= Result:= Result:=
Forward Continue Forward Fail

Figure 46: Procedure First_Forwarding_HLR
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Procedure PRN_Error HLR PRN_E H1(1)
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PRN_Failure —— See GSM 03.93
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Purged?
Set negative Set negative
response: response:
Absent System
Subs‘crlber failure
Result= Result= Result=
Fail Forward Fail




3G TS 23.018 version 3.3.0

148

3G TS 23.018 V3.3.0 (2000-01)

Procedure PRN_Error_ HLR

) Procedure in the HLR N
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Figure 47: Procedure PRN_Error_HLR
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Procedure Forward_CUG_Check FWD_CUG1(1)

o m
Procedure to carry out \
CUG authorisation check

for a forwarded call J
N .

° CUG provisioned for
forwarding subscriber against
requested basic service

Yes
. . . Y
CUG info provided in es
routeing information
request
No
Perform
Forwarding CUG —— —— As defined in GSM 03.85
authorisation L
cus Pass
authorisation
result
Fail
Result:= Result:= Result:=
Call allowed Call barred Call allowed
Update CUG L —'as defined in GSM 03.85
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Procedure Forward_CUG_Check

FWD_CUG1(1)
 Procedure to carry out | |
CUG authorisation check™

' for a forwarded call
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CUG info provided in Yes
routeing information ————————
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Forwarding CUG |- - - - Asdefinedin TS 23.085
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Fail
Result:= Result:= Result:=
Call allowed Call barred Call allowed
Update CUG | s defined in TS 23.085

0

Figure 48: Procedure Forward _CUG_Check
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Procedure Derive_Requested_Basic_Service_HLR DRBS_H1(1)

Procedure in the HLR to
‘derive the requested basic -
service for an incoming
(MT) call according to the

rules of GSM 09.07 N
No .
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ISDN compatibility
information available?
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No
Multi-
numbering?
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Apply GSM BC Derive GSM BC from
GSM BC:=NULL for this ISDN compatibility
MSISDN information
Basic service:= sl,DeerUYceebf?;rlrf
default GSM BC

)

Figure 49: Procedure Derive_Requested_Basic_Service_HLR
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Procedure Check_IC_Barring CIB1(2)
‘F’Zce;re to?ecl@jl [\7
request against SS barring
and ODB categories ‘

-
Yes
Operator determined
BAIC imposed?
No
Yes
Operator determined
BIC-Roam imposed?
No
No MS registered
in HPLMN
country?
Yes
1
Yes .
Operator determined
—BIC-RoamHZ
imposed?
No

MS registered
in HPLMN
zone?

Result:=
Call barred
(ODB)

Figure 50a: Procedure Check_IC_Barring (sheet 1)
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Procedure Check_IC_Barring CiB2(2)
‘Procedure to check call [\7
request against SS barring 1
and ODB categories ‘
-
Initiate
handling To process MAF022
of BAIC
-
Wait_For_
BAIC_
Response
Continue ’7
call —— From process MAF022
handling ‘
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Call
barred?
No
Initiate
handling To process MAF023
of BIC-Roam
-
Wait_For_
BIC-Roam_
Response
Continue ’7
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Yes
Call
barred?
No
Result:=
Result:=
Call barred
(S barring) Call allowed

Figure 50b: Procedure Check_IC_Barring (sheet 2)
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Procedure IC_CUG_Check IC_CUG1(1)
“procedure to cary ou |
Procedure to carry out \
CUG authorisation check
for an incoming (MT) caIIJ

Signals to/from the rig
are to/from the process -—_—— — —
CUG_MAF015 )
incoming To process
call CUG_MAF015
-
Wait_For_
CUG_Response
response complete call reject
to call (conditional call
request CUG info) (cause)
Result:=
Result:=
Call allowed Call barred
(cause)

)

Figure 51: Procedure IC_CUG_Check
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Procedure Handle_CFU H_CFU1(1)
’;ce;re inﬁ H;‘
to handle Call Forwarding
Unconditional J

Signals to/from the rig
are to/from the process
MAF007 initiate
handling
of CFU
Wait_For_
CFU_Result
continue
call
handling
Yes
Error?
No
No
Normal
call?
Yes
Result:= Result:= Result:=
Fail Continue Forward

)

Figure 52: Procedure Handle_CFU
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Procedure Handle_CFNRc H_CFNRc1(1)

Procedure in the HLR ‘\
or VLR to handle Call
Forwarding on Mobile ‘
lSubscriber Not Reachable

Signals to/from the rig
are to/from the process
MAF010 initiate
handling
of CFNRc

Wait_For_
CFNRc_Result

continue
call
handling

Error?

Mobile subscriber
not reachable?

Result:= Result:= Result:=
Fail Not reachable Forward

)

Figure 53: Procedure Handle_CFNRc
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7.2.3 Functional requirements of VLR

7.2.3.1 Process PRN_VLR
Sheet 1: the procedure Check Parametersis specified in subclause 7.2.2.2.
Sheet 1: the test "Pre-paging alowed" takesthe "yes" exit if:
- theinformation element " Pre-paging supported” was present in the Provide Roaming Number message, or

- asan operator option, the paging procedure can be completed before the minimum timer value for the Provide
Roaming Number operation timer in the HL R has elapsed.

Sheet 1: the procedure Check Reason_In_Serving_Network Entity is specific to Super-Charger; it is specified in
TS23.116 [[43]. If the VLR does not support Super-Charger, processing continues from the "No" exit of the test
"Result=Purged?".

Sheet 2,, sheet 3, sheet 6, sheet 7: the procedure CAMEL_SET_SOA is specific to CAMEL; it is specified in

GSM-TS 03:.23.078for CAMEL Phase 1 [32]-and- GSM-03.78 for CAMEL Phase 2 [Errorl Reference sourcenot
found-].

Sheet 2, sheet 3, sheet 6, sheet 7: the task " Store alerting pattern (if received)" is executed only if the VLR supports the
feature Network Indication of Alerting.

Sheet 2, sheet 3, sheet 6, sheet 7: the procedure CLI_PRN_VLR is specific to Enhanced CLI Handling. It is specified in
GSM-TS 03:23.081 [34].

Sheet 2, sheet 3, sheet 6, sheet 7: the procedure CCBS _Handle PRN is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 3, sheet 4: the number of unused authentication sets which triggers the VLR to request further authentication sets
from the HLR is an operator option.

Sheet 3, sheet 4: the process Fetch Authentication Sets VLR is specified in subclause 7.1.2.11.
Sheet 4: the procedure Search For MS VLR is specified in subclause 7.3.2.3.
Sheet 4: the test "Paging via SGSN possible" takesthe "yes' exit if:

- the Gsinterface isimplemented; and

- thereisan association established for the M S between the MSC/VLR and the SGSN.

Sheet 7, sheet 8: the state variables PAR pending, PAR successful and Fatal PAR error are global data, accessible to the
matching instance of the process ICH_VLR, which is linked by the MSRN.

Sheet 8: this process communicates with the matching instance of the process ICH_VLR, which is linked by the MSRN.
Sheet 8: thetest " Fatal PAR error?' takesthe"Yes' exit if:

- the MSfailed authentication, or

- theMSfailed IMEI checking, or

- theHLR returned an "Unknown subscriber" error

during the handling of the Process Access Request.
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7.2.3.2 Process Restore_Subscriber_Data VLR

7.2.3.3 Process PSI_VLR
Sheet 1: the procedure Check Parameters is specified in subclause 7.2.2.2. If the HLR requests neither location
information nor subscriber state, the VLR treats this as a missing parameter.
7.2.3.4 Procedure Retrieve Location _Info_ VLR
Thetest "Retrieve location info from SGSN" takesthe "Yes" exit if:
- the Gsinterface isimplemented; and
- thereisan association established between the MSC/VLR and the SGSN.
The stored location information consists of:
- theservicearealD (for UMTS) or cell ID_(for GSM) of the cell in which the M S last established radio contact;

- thelocation number, geodetic information and geographical information derived from the service area ID or cell
ID if the VLR is capable of doing so (the mapping from service area ID or cell ID to location number is network-
specific and outside the scope of the UMTS and GSM standards);

- the age of the location information.

The output signal Send M S information towards the SGSN indicates that the required information is mobile location
information.

The derivation of the location number, geodetic information and geographical information from the received service
area|D or cell ID isaVLR operator option (the mapping from service areaID or cell ID to location number is network-
specific and outside the scope of the GSM standard).
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Process PRN_VLR
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Process PRN_VLR PRN_VLR1(8)

, Process inthe VLR to handle‘ N
a request for a roaming number”
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Figure 54a: Process PRN_VLR (sheet 1)
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Process PRN_VLR
: P}océsg inilhei VI:R ;o r;an;jIeT N
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Figure 54b: Process PRN_VLR (sheet 2)
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Process PRN_VLR PRN_VLR3(8)
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Process PRN_VLR
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Figure 54c: Process PRN_VLR (sheet 3)
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Figure 54d: Process PRN_VLR (sheet 4)
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Process PRN_VLR PRN_VLR5(8)
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Figure 54e: Process PRN_VLR (sheet 5)
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Process PRN_VLR
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Figure 54f: Process PRN_VLR (sheet 6)
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Figure 549: Process PRN_VLR (sheet 7)
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Figure 54h: Process PRN_VLR (sheet 8)
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Procedure Retrieve_Location_Info_ VLR
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Figure 57: Procedure Retrieve_Location_Info_VLR

7.2.4 Functional requirements of MSC

7.2.4.1 Process Prepage_MSC
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7.2.4.2 Procedure Prepaging_Page MS_MSC

Thetest "MS connection exists" takesthe "Yes" exit if thereis aradio connection established between the MS and the
network.

Thetest "M S busy" takesthe "Yes" exit if the MSis engaged on a circuit-switched call.

The signal input "M S connection established" indicates that the MS has responded to paging, or sent a CM service
reguest for anything other than a circuit-switched call, or completed the |ocation registration procedure.

7.2.4.3 Prepaging_Search_For_MS_MSC

Thetest "M S connection exists' takes the "Yes" exit if there is aradio connection established between the MS and the
network.

Thetest "MS busy" takesthe "Yes" exit if the MSis engaged on a circuit-switched call.

The signal input "M S connection established" indicates that the M S has responded to paging, or sent a CM service
reguest for anything other than a circuit-switched call, or completed the location registration procedure.

7.2.4.4 Process OSI_MSC

If the MSis engaged on acircuit-switched call, the state is busy, otherwise assumed idle.
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7.3 MT call

7.3.1 Functional requirements of serving MSC

7.3.1.1 Process ICH_MSC

Sheet 1: the rules for converting the ISDN BC/LLC/HLC to aGSM-bearer service or teleservice are specified in
GSM-TS 09:29.007 [48].

Sheet 1: the task "Store UUS information (if received)" is executed only if the VM SC supports UUS.

Sheet 1: the variables TCH allocated, ACM sent, Answer sent and Network connect sent are global data, accessible to
the procedures Establish_Terminating. TCH_If Required, Send_ ACM _If Required, Send Answer_If Required and
Send_Network_Connect_If_Required.

Sheet 1: the variables UUS result sent, UUS1 implicit active, UUSL explicit active, UUS2 active, UUS3 active and UUS
CF interaction are specific to UUS. They are accessible to all UUS specific procedures.

Sheet 1: the handling starting with the input signal " Continue CAMEL handling" is specific to CAMEL phase 3. If the
VM SC does not support CAMEL phase 3, this signal will not be received fromthe VLR.

Sheet 1: the procedure CAMEL_ICH_MSC_INIT is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMEL Phase 3[32].

Sheet 2: the procedure Process Access Request MSC is specified in subclause 7.1.1.2.

Sheet 2: the signal input Complete Call will be received in the state Wait_For_Page Request only if the MSC/VLR
supports pre-paging.

Sheet 2, sheet 3: the suggested mapping from values of the Send Info For Incoming Call negative response information
element to values of the ISUP release cause (see I TU-T Recommendation Q.850 [5653]) is shown in table 2. The
mapping used is a matter for the network operator, depending on the telephony signalling system used.

Table 2: Suggested mapping of Send Info For Incoming Call (SIFIC) negative responses to ISUP
release causes

SIFIC negative response ISUP release cause number ISUP release cause name
Absent subscriber 20 Subscriber absent
Busy subscriber 17 User busy
CUG reject (Called party SS 21 Call rejected
interaction violation)
Forwarding violation 21 Call rejected
Impossible call completion 111 Protocol error, unspecified
No subscriber reply 19 No answer from user (user alerted)
System failure 111 Protocol error, unspecified
Unallocated roaming number 111 Protocol error, unspecified

Sheet 2, sheet 3, sheet 5, sheet 7, sheet 8, sheet 10: the procedure CAMEL_MT_GMSC_DISC4 is specific to CAMEL
phase 3; it is specified in TS 23.078for- CAMEL-Phase 3 [32]. If the VM SC does not support CAMEL phase 3,
processing continues from the "No" exit of the test "Result=Reconnect?".

Sheet 2, sheet 4, sheet 7, sheet 8, sheet 10: the procedure CAMEL_MT_GMSC_DISC6 is specific to CAMEL phase 3;
itisspecified in TS 23.078for CAMEL Phase 3[32].

Sheet 3: the procedure CAMEL_MT_GMSC_DISC5 is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMELPhase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "No" exit of the
test "Result=Reconnect?".

Sheet 3: the task " Store CW treatment indicator for thiscall if received in SI12" is executed only if the VM SC supports
CAMEL phase 3.
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Sheet 3: If the VM SC does not support CAMEL phase 3, the procedure Complete Call_In_MSC and the procedure
Process Call_Waiting_MSC will not return a"Reconnect” resullt.

Sheet 3: the processing in the branch starting with the input signal” Process Call Waiting" is specific to Call Wait. If the
VM SC does not support CW this signal will not be received from the VLR.

Sheet 3, sheet 8, the procedure CD_Reject is specific to Call Deflection; it is specified in GSM-TS 03.23.072 [31].

Sheet 3, sheet 8: the procedure CCBS_Set Diagnostic_For_Release is specific to CCBS; it is specified in
GSM-TS 03:23.093 [42].

Sheet 3, sheet 4, sheet 10, sheet 11: the procedure CCBS Check Last_Call is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 4: the procedure UUS_ICH_Check_Support is specific to UUS; it is specified in GSM 03.23.087 [40].

Sheet 4: the procedure CAMEL_Check ORLCF _VMSC is specific to CAMEL phase 2; it is specified in
GSM-TS 03:23.078 for CAMELPhase 2 [32]. If the VM SC does hot support CAMEL, processing continues from the
“ORLCF” exit of the test “Result?”

Sheet 4: the procedure Handle ORLCF_VMSC is specific to Support of Optimal Routeing. It is specified in
TS 100 045 [33]. If the VM SC does not support Optimal Routeing, processing continues from the "Continue” exit of the
test "ResultForwarding Failed?".

Sheet4; the procedures CD_Failure and CD_Success are specific to Call Deflection; they are specified in
GSM-TS03:23.0 72 [31].

Sheet 5: the procedure CAMEL_MT_VMSC_Notify CFis specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMEL Phase3[32].

Sheet 5: If the VM SC does not support CAMEL phase 3, processing starts with the possible call of the procedure
CCBS Check_Last_Call.

Sheet 5: The task "set redirection information™ includes the the mapping of the MSISDN parameter received in the Send
Info For Incoming Call ack message to the redirecting number of the IAM message and the setting of the presentation
indicator of the redirecting numer of the IAM message according to the value of the Redirecting presentation parameter
received in the Send Info For Incoming Call ack message.

Sheet 5: it is an operator option whether to send an Address Complete message if the VLR returns forwarding
information. If the VM SC sends an Address Complete message, it shall include the called party’s status field of the
Backward call indicator set to "no indication".

Sheet 5, sheet 7: the procedure Send ACM _If Required is specified in subclause 7.2.1.3.
Sheet 5: the procedure Activate CF_Processis specified in subclause 7.2.1.7.
Sheet 5: the procedure UUS ICH_Set_Info_In_IAM is specific to UUS, it is specified in GSM 03.23.087 [40].

Sheet 5: the called party address sent in the IAM to the process MT_CF_MSC is the Forwarded-to number received in
the Perform Call Forwarding ack.

Sheet 5: the procedure CAMEL_Store Destination Addressiis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [32].

Sheet 5; the procedure CD_Success is specific to Call Deflection; it is specified in GSM-TS 03.23.0 72 [31].

Sheet 6: The processing on this sheet is specific to CAMEL phase 3. If the VM SC does not support CAMEL phase 3,
theinput signal Int_Release Call will not be received.

Sheet 7: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMELPhase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "No" exit of the
test "Result=Reconnect?".

Sheet 7: the procedure Handle COLP_Forwarding_Interaction is specified in subclause 7.2.1.6.
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Sheet 7: the procedure Send_Answer_If _Required is specified in subclause 7.2.1.4.
Sheet 7: the procedure Send_Network_Connect_If _Required is specified in subclause 7.2.1.5.

Sheet 8: the procedure CCBS MT_MSC_Check_Forwarding is specific to CCBS; it is specified in GSM-TS 03.23.093
[429].

Sheet 11, sheet 12: the procedure CAMEL_MT_GMSC_DISC1 is specific to CAMEL phase 3; it is specified in
TS 23.078-fer CAMEL Phase 3 [3228].

Sheet 11, sheet 12: the procedure CAMEL_MT_GMSC_ DISC2 is specific to CAMEL phase 3; it is specified in
TS 23.078-for- CAMEL Phase 3 [3228]. If the VM SC does not support CAMEL phase 3, processing continues from the
"No" exit of the test "Result=Reconnect?".

Sheet 11: the procedure UUS_MSC_Check_UUS1_UUI is specific to UUS; it is specified in GSM 03:23.087 [40].

Sheet 12: after the VM SC has sent an IAM to the processMT_CF_MSC, it acts as a transparent relay for messages
received from the GMSC and the process MT_CF_MSC. Any message other than Address Complete, Connect, Answer
or Release causes no change of state in the process ICH_MSC.

Sheet 13: The processing on this sheet is specific to CAMEL phase 3. If the VM SC does not support CAMEL phase 3,
theinput signal Int_Release Call will not be received.
7.3.1.2 Procedure Page_ MS_MSC

Sheet 1: the test "M S connection exists' takesthe "Yes" exit if there is aradio connection established between the MS
and the network.

Sheet 1: for an SMS or SS page, thetest "Call still exists' takesthe"Yes' exit if the SMS or SS transaction which led to
the page till exists.

Sheet 1: thetest "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will
always use a page type of "circuit-switched call”, but the more generalized procedure Page MS MSC is equally
applicable to paging for SMS delivery or network-initiated SS procedures.

Sheet 1: thetest "M S busy” takesthe "Yes" exit if the MSis engaged on a circuit-switched call.

Sheet 1: thetest "Call in setup” takesthe "Yes' exit if the call on which the MSis engaged has not reached the
established phase (called party answer).

Sheet 1: the test Call waiting" takesthe "Yes' exit if awaiting call has been offered to the subscriber but the outcome of
offering the call has not been determined.

Sheet 1: the negative response Busy Subscriber (More calls possible) includes the basic service which applies for the
established call.

Sheet 2: the signal input "M S connection established" indicates that the M S has responded to paging, or sent a CM
service request for anything other than a circuit-switched call, or completed the location registration procedure.
7.3.1.3 Procedure Search_For MS_MSC

Sheet 1: the test "M S connection exists' takesthe "Yes" exit if there is aradio connection established between the MS
and the network.

Sheet 1: for an SMS or SS page, thetest "Call still exists' takesthe"Yes' exit if the SMS or SS transaction which led to
the page till exists.

Sheet 1: thetest "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will
always use a page type of "circuit-switched call”, but the more generalized procedure Search For MS MSC is equally
applicable to paging for SMS delivery or network-initiated SS procedures.

Sheet 1: thetest "M S busy” takesthe "Yes" exit if the MSis engaged on a circuit-switched call.
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Sheet 1: thetest "Call in setup” takesthe "Yes' exit if the call on which the MSis engaged has not reached the
established phase (called party answer).

Sheet 1: thetest "Call waiting" takesthe "Yes" exit if awaiting call has been offered to the subscriber but the outcome
of offering the call has not been determined.

Sheet 1: the negative response Busy Subscriber (More calls possible) includes the basic service which applies for the
established call.

Sheet 2: the signal input "M S connection established" indicates that the M S has responded to paging, or sent a CM
service request for anything other than a circuit-switched call, or completed the location registration procedure.
7.3.1.4 Procedure Complete_Call_In_MSC

Sheet 1: the procedure Set_ CLIP_Info_MSC is specific to CLIP.

Sheet 1: the VM SC and the M'S may negotiate the bearer capability to be used for the call by the exchange of
information in the Setup and Call Confirmed messages.

Sheet 1: the procedure UUS ICH_UUSL Implicit_Activeis specific to UUS, it is specified in GSM 03:23.087 [40].
Sheet 1: the procedure CCBS_Report_Not_ldle is specific to CCBS; it is specified in GSM-TS 03:23.093 [42].

Sheet 1, sheet 2, sheet 3, sheet 4. the procedure CAMEL_MT_GMSC_DISC4 is specific to CAMEL phase 3; itis
specified in TS 23.078for CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues
from the "No" exit of the test "Result=Reconnect?'.

Sheet 1, sheet 6: the procedure CAMEL_MT_GMSC_DISC6 is specific to CAMEL phase 3; it is specified in TS
23.078 for CAMELPhase 3 [32].

Sheet 1, sheet 3, sheet 6: the procedure CCBS ICH_MSC_Report_Failure is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 2: the procedure CCBS _ICH_MSC_Report_Success is specific to CCBS; it is specified in GSM-TS 03:23.093
[42].

Sheet 2, sheet 5, sheet 8: the procedure Check CD_SI12 is specific to Call Deflection; it is specifieed in TS 23.072 [31].
If the VM SC does not support Call Deflection, processing continues from the "Yes' exit of the test " Result=Pass?".

Sheet 2: the procedure CAMEL_Start TNRYy is specific to CAMEL phase 3; it is specified in TS 23.078-for- CAMEL
Phase 3 [32].

Sheet 2, sheet 4: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL phase 3; it is specified in TS
23.078for CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "Y es'
exit of the test "Result=Pass?".

Sheet 2, sheet 4: the procedure UUS _ICH_Check_Support is specific to UUS, it is specified in GSM 03:23.087 [40]. If
the VM SC does not support UUS, processing continues fromthe “Yes' exit of the test “ Result=Pass?’.

Sheet 2: the task "UTU2Cnt:=0" is executed only if the VM SC supports UUS.
Sheet 2: the procedure Send ACM _If Required is specified in subclause 7.2.1.3.

Sheet 2, sheet 4: the procedure Handle AoC_MT_MSC is specific to AoC. If the VM SC does not support AoC,
processing continues from the "Yes" exit of the test " Result=Pass?".

Sheet 2, sheet 4: the procedure Set_ COL_Presentation_Indicator M SC is specific to COLP.
Sheet 2: the procedure Send_Network_Connect_If Required is specified in subclause 7.2.1.5.

Sheet 3, sheet 8: the processing in the branch starting with the input "CD Request” is specific to Call Deflection; if the
VM SC does not support Call Deflection the input is discarded.

Sheet 3, sheet 8: the procedure Handling CD_MSC is specific to Call Deflection; it is specified in
GSM-TS03.23.072 [31].
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Sheet 2: the procedure CAMEL_Stop_ TNRy is specific to CAMEL phase 3; it is specified in TS 23.078-fer CAMEL
Phase 3 [32].

Sheet 4: the procedure Send_Answer_If_Required is specified in subclause 7.2.1.4.
Sheet 5: the input signal "CAMEL TNRYy expired" will be received only if the VM SC supports CAMEL phase 3.

Sheet 5, sheet 8: the procedure UUS_ICH_Check _Forwarding is specific to UUS, it is specified in GSM 03:23.087 [40].
If the VM SC does not support UUS, processing continues from the"Y es' exit of the test "Result=Pass?".

Sheet 6, sheet 7: the procedure UUS MSC_Check UUS1 UUI is specific to UUS; it is specified in GSM 03.23.087
[40].

Sheet 8: the procedures UUS_MSC_Check_UUS2_UUI_to MSand UUS MSC_Check UUS2 UUI_to NW are
specific to UUS, they are specified in GSM 03:23.087 [40].

Sheet 8: the procedure CD_UUS Interaction is specific to Call Deflection; it is specified in GSM 03.23.0 72 [31].

7.3.15 Procedure Process_Call_Waiting_ MSC
Sheet 1: the procedure Set_CLIP_Info_MSC is specific to CLIP.

Sheet 1, sheet 2: the VM SC and the MS may negotiate the bearer capability to be used for the call by the exchange of
information in the Setup and Call Confirmed messages.

Sheet 1: the procedure UUS ICH_UUSL Implicit_Activeis specific to UUS; it is specified in GSM 03:23.087 [40].
Sheet 1: the procedure CCBS _Report_Not_ldle is specific to CCBS; it is specified in GSM-TS 03:.23.093 [42].

Sheet 2, sheet 3, sheet 5: the procedure UUS_ICH_Check_Support is specific to UUS; it is specified in GSM 03.23.087
[40Q]. If the VM SC does not support UUS, processing continues from the "Yes"' exit of the test "Result=Pass?" where the
test follows the procedure call.

Sheet 2: the procedure CCBS ICH_MSC Report_Successis specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 2, sheet 8: the processing in the branch starting with the input "CD Request” is specific to Call Deflection; if the
VM SC does not support Call Deflection the input is discarded.

Sheet 2, sheet 8: the procedure Handling CD_MSC is specific to Call Deflection; it is specified in
GSM-TS03.23.072 [31].

Sheet 2: the task "UTU2Cnt:=0" is executed only if the VM SC supports UUS.

Sheet 2, sheet 3, sheet 5, sheet 7: the procedure CAMEL_MT_GMSC_DISC4 is specific to CAMEL phase 3; itis
specified in TS 23.078for CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues
from the "No" exit of the test "Result=Reconnect?'.

Sheet 2, sheet 3, sheet 4, sheet 8: the procedure CCBS_ICH_MSC_Report_Failure is specific to CCBS; it is specified in
GSM-TS 03:23.093 [42].

Sheet 2: the Call Confirmed message indicates "busy" for the successful case.

Sheet 2: the procedure CAMEL_Start TNRYy is specific to CAMEL phase 3; it is specified in TS 23.078-for- CAMEL
Phase 3 [32].

Sheet 2: the procedure Send ACM _If Required is specified in subclause 7.2.1.3.
Sheet 3, sheet 7: the Release transaction (reject) message covers all unsuccessful cases not otherwise indicated.

Sheet 4, sheet 8: the procedure CAMEL_MT_GMSC_DISC6 is specific to CAMEL phase 3; it is specified in TS
23.078for CAMEL Phase 3[32].

Sheet 4, sheet 7: the procedure UUS MSC_Check_UUS1 _UUI is specific to UUS; it is specified in GSM 03.23.087
[40].
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Sheet 5: the procedure CAMEL_Stop_ TNRYy is specific to CAMEL phase 3; it is specified in TS 23.078-fer CAMEL
Phase 3 [32].

Sheet 5: the procedure Handle AoC_MT_MSC is specific to AoC. If the VM SC does not support AoC, processing
continues from the "Y es" exit of the test "Result=Pass?".

Sheet 5: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "Yes" exit of the
test "Result=Pass?' on sheet 6.

Sheet 6: the procedure Set_ COL_Presentation_Indicator_ MSC is specific to COLP.
Sheet 6: the procedure Send_Answer_If _Required is specified in subclause 7.2.1.4.
Sheet 7: the input signal "CAMEL TNRYy expired" will be received only if the VM SC supports CAMEL phase 3.

Sheet 7: the procedure CAMEL_MT_GMSC_DISC5 is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMEL Phase 3 [32]. If the VM SC does not support CAMEL phase 3, processing continues from the "No" exit of the
test "Result=Reconnect?".

Sheet 7, sheet 8: the procedure UUS _ICH_Check Forwarding is specific to UUS; it is specified in GSM 03:23.087 [40].
If the VM SC does not support UUS, processing continues from the"Yes' exit of the test "Result=Pass?".

Sheet 8: the procedures UUS MSC Check_UUS2 UUI_to MSand UUS MSC_Check UUS2 _UUI_to NW are
specific to UUS; they are specified in GSM 03:23.087 [40].

Sheet 8: the procedure CD_UUS Interaction is specific to Call Deflection; it is specified in GSM 03.23.0 72 [31].

7.3.1.6 Procedure Set_CLIP_Info_ MSC

The originating exchange may release the call or the MS may terminate the transaction with the network by sending a
Rel ease transaction message while a response is awaited from the process CLIP_MAF002. The messageis saved for
processing after return from the procedure.

7.3.1.7 Procedure Derive_ GSM_BC_MSC
7.3.1.8 Procedure Establish_Terminating_TCH_If Required
7.3.1.9 Procedure Handle_ AoC_MT_MSC

7.3.1.10 Procedure Set_ COL_Presentation_Indicator MSC

The originating exchange may release the call or the MS may terminate the transaction with the network by sending a
Rel ease transaction message while a response is awaited from the process COLP_MAF041. The messageis saved for
processing after return from the procedure.
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Figure 62c: Process ICH_MSC (sheet 3)



3G TS 23.018 version 3.3.0

Process ICH_MSC

Process in the MSC
to handle an incoming (MT)

194

Wait_For_
MT_Call_
Result

3G TS 23.018 V3.3.0 (2000-01)

ICH_MSC4(13)

Signals to/from the left
are toffrom the GMSC;
signals to/from the right
are toffrom the VLR

Send Info
For Incoming
Call ack

Call is to be
forwarded

CAMEL_Check_
ORLCF_VMSC

See TS 23.079

VMSCCF

CAMEL_ORLCF

Set O-CSlI
parameter

Handle_
ORLCF_VMSC

See TS 23.079

Continue
Result?

Accepted

Forwarding Failed

CD_Failure

See GSM 03.72 CD_Success — See GSM 03.72

Wait_For_
Release_
From_GMSC

CAMEL_
MT_GMSC_ — See TS 23.078
DISC6
CCBS_Check_
Last_Call —— See GSM 03.93

Release call
resources




3G TS 23.018 version 3.3.0

195

3G TS 23.018 V3.3.0 (2000-01)

Process ICH_MSC

, Process in the MSC D
to handle an incoming (MT) calt

Wait_For_
MT_Call_
Result

Send Info
For Incoming
Call ack

' Callis to be
' forwarded

CAMEL_Check_
ORLCF_VMSC

VMSCCF

CAMEL_ORLCF

Set O-CSI

parameter

Handle_ !
ORLCF_VMSC - -See TS 23.079

Continue

ICH_MSC4(13)

Signals to/from the left
are to/from the GMSC;
signals to/from the right
are to/from the VLR

2 CD_Failure

CD_Success

Wait_For_
Release_
From_GMSC

CAMEL_
MT_GMSC_
DISC6

CCBS_Check_
Last_Call

Release call
resources

Idle

Figure 62d: Process ICH_MSC (sheet 4)
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Figure 62e: Process ICH_MSC (sheet 5)
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Figure 62h: Process ICH_MSC (sheet 8)
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Figure 62i: Process ICH_MSC (sheet 9)
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Figure 62k: Process ICH_MSC (sheet 11)
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Figure 62I: Process ICH_MSC (sheet 12)
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Figure 62m: Process ICH_MSC (sheet 13)
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Figure 63a: Procedure Page_MS_MSC (sheet 1)
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Figure 63b: Procedure Page_MS_MSC (sheet 2)
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Figure 64a: Procedure Search_For_MS_MSC (sheet 1)
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Result=
Abort Reconnect?
CAMEL Set negative
MT_GMSC_  ||—— See TS 23.078 response:
DISC6 Radio
‘ congestion
Complete
CCBS_ICH_MSC _| call
Report_Failure See GSM03.93 negative
‘ response
Result= Result= Result=
Aborted Reconnect Fail
Wait_For_

Alerting
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Procedure Complete_Call_In_MSC

| Procedure in the MSC |
to complete an MT call
' on request from the VLR ‘

Set CLIP_
Info_MSC

Derive_
CS_BC_MSC

Setup

UUS_ICH_UUS1_|
Implicit_
Active

CCBS_Report_
Not_Idle

Wait_For_
Setup_
Response

CCI_MSC1(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Call
Confirmed

Int_Release_
Call

Establish_
Terminating_
TCH_If_
Required

Yes
Result=
Fail?

Yes
Result=
Aborted

Abort

CAMEL _
MT_GMSC_
DISC6

CCBS_ICH_MSC _|
Report_Failure

Result:=
Aborted

Result:=
Reconnect

Wait_For_

Alerting

Set negative
response:
Radio
congestion

Setup
failure

Set negative
response:
Absent
Subscriber

Complete
Call
negative
response

Result:=
Fail

Figure 65a: Procedure Complete_Call_In_MSC (sheet 1)
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Procedure Complete_Call_In_MSC CCI_MSC2(8)

Procedure in the MSC
to complete an MT call
on request from the VLR

. Signals to/from the left
Wait_For_ are toffrom the BSS;
Alerting signals to/from the right
are toffrom the VLR
unless marked otherwise

Alerting Connect
UUS_ICH_ UUS_ICH_
Check_Support See GSM 03.87 Check_Support

No No
Result=
Pass?

Result=
Pass?

CCBS_ICH_MSC_|

— See GSM 03.93 CCBS_ICHMSC_ || | See GSM 03.93
Report_Success Report_Success

No

NRCT
provided?

Handle_AoC_
MT_MSC

Check_
cD_Sli2

Result=

See TS 23.072 Pass?

No
CAMEL_
F;;ss'g?h gé’k”“e“ MT_GMSC_ || See TS 23.078
y DISC4
Yes
Start No Reply CAMEL_ Result=
i MT_GMSC_ R o
all Timer ANSWER econnect?
[ No
K
No
CAMEL_ Result=
Start_TNRy See TS 23.078 Pass?
No
Send_ACM_ Result= P Se{*?(z-l'*
If_Required Reconnect? resentation_
- - Indicator_MSC
‘ Yes ‘
Send_Network_
uTu2Cnt:=0 To GMSC — Connect_If_ Release ——— To GMSC
Required
. Complete
Wait_for.
=1 Call Abort
Answer ack
Result:= Result:= Result= Result= Result:=
Aborted Reconnect Pass Aborted Reconnect
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Procedure Complete_Call_In_MSC CCI_MSC2(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

| Procedure in the MSC |
to complete an MT call
' on request from the VLR

Wait_For_
Alerting

Alerting Connect
UUS_ICH_ ! UUS_ICH_
Check_Support  See TS 23.087 Check_Support

Result=
Pass?

No

No
Result=

Pass?

CCBS_ICH_MSC_|
Report_Success

CCBS_ICH_MSC_|
Report_Success

No
NRCT Handle_AoC_
provided? MT_MSC
Yes

Check

CD_Sli2

No
o CAMEL_ .
Rpe;sﬂf; Connect MT_GMSC_ || - - See TS 23.078
’ DISC4
Yes S
Yes
Start No Reply CAMEL_ Result=
Call Timer MT_GMSC_ Reconnect?
ANSWER -
2 No
oo T T o No
CAMEL_ o] Result=
Start_TNRy , See TS 23.078 Pass?
No
Send_ACM_ Result= P Set_COL_
If_Required Reconnect? resentation_
- Indicator_MSC
‘ Yes ‘
, Send_Network_ !
uTU2Cnt:=0 To GMSC - Connect_If_ Release - -ToGMSC
Required
. Complete
Wait_for_
Answer Call Abort
ack
Result:= Result:= Result:= Result:= Result:=
Aborted Reconnect Pass Aborted Reconnect

¥ O Q8 @

Figure 65b: Procedure Complete_Call_In_MSC (sheet 2)
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Procedure Complete_Call_In_MSC CCI_MSC3(8)

Procedure in the MSC
to complete an MT call
on request from the VLR

Signals to/from the left
are toffrom the BSS;
signals to/from the right
are toffrom the VLR
unless marked otherwise

Wait_For_
Alerting

Alerting CD_Request
failure
Release Check_
transaction CD_SII2 See TS 23.072
Result=
Set cause Pass?
[
CAMEL_
MT_GMSC_ — See TS 23.078 See GSM 03.93 — cRceBp?)Ttlchﬁ:’\éleSscsi CD_Reject — See TS 23.072
Disc4 =
CCBS—ICH—MSC— See GSM 03.93 See GSM 03.72 andling_CD_MS!
Report_Failure
Abort
Complete
Release —— To GMSC Call
negative
response
Result= Result:= Result=
Reconnect Aborted Fail




3G TS 23.018 version 3.3.0 219 3G TS 23.018 V3.3.0 (2000-01)

Procedure Complete_Call_In_MSC CCI_MSC3(8)

| Procedure in the MSC | .
to complete an MT call Wait_For_
' on request fromthe VLR Alerting

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

e CD_Request
failure
Release Check_ !
transaction CD_Sli2 - - SeeTS23.072
Result=
Set cause Pass?
\
CAMEL _ } ‘ ‘
MT_GMSC_ - -See TS 23.078 See TS 23.093 ~||CCBS_ICH_MSC_ CD_Reject - -See TS 23.072
DISC4 ! ' Report_Success ,
- -See TS 23.093 See TS 23.072 -
: S Complete
Release - -ToGMSC Call
negative
response

Result:= Result:=

Result:=
Reconnect Aborted

Fail

Figure 65c: Procedure Complete_Call_In_MSC (sheet 3)
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Procedure in the MSC
to complete an MT call
on request from the VLR
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Wait_for_
Answer
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CAMEL_
Stop_TNRy — See TS 23.078
UUS_ICH_
Check_ ——{ See GSM 03.87
Support

Result=
Pass?

Handle_AoC_
MT_MSC

Result=
Pass?

CCI_MSC4(8)

Signals to/from the left
are toffrom the BSS;
signals to/from the right
are toffrom the VLR
unless marked otherwise

c ! CAMEL_
onnec MT GMSC__ L lseeTS 23078 Set cause
ack DISC4
CAMEL _
SeeTS23.078 ||| MT_GMSC_ sl
ANSWER -
No
Result= Result=
Pass? Reconnect
Set_COL_
ReRciiLrlllle:c © Presentation_
: Indicator_MSC
Yes
Send Answer_ || |1, gysc To GMSC Release
If_Required
Complete
Call Abort
ack
Result= Result= Result= Result:=
Aborted Reconnect Pass Aborted
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Procedure Complete_Call_In_MSC

| Procedure in the MSC |
to complete an MT call
' on request from the VLR

Wait_for_
Answer

CAMEL_
Stop_TNRy

UUS_ICH_
Check_
Support

Result=
Pass?

Handle_AoC_
MT_MSC

Result=
Pass?

Connect CAMEL7
ook MT_GMSC_
DIsC4
‘ CAMEL_ >
T o|| mromsc_ Recomec?
ANSWER :

Result=

Pass?
No
Result- Presentaton
” _
Reconnect? Indicator_MSC
Yes
Send_Answer_
If_Required
Complete
Call
ack
Result:= Result:= Result:=
Aborted Reconnect Pass

CCI_MSC4(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Set cause

Result:=
Reconnect

- - Release

Abort

Result:=
Aborted

Figure 65d: Procedure Complete_Call_In_MSC (sheet 4)
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Procedure Complete_Call_In_MSC CCI_MSC5(8)

Procedure in the MSC
to complete an MT call
on request from the VLR

. Signals to/from the left
Wait_for_ are toffrom the BSS;
Answer signals to/from the right
are toffrom the VLR
unless marked otherwise

No Reply
Call Timer
expired

CAMEL TNRy
expired

i

UUS_ICH_
Check_ —— See GSM 03.87
Forwarding

No
Result=
Pass?

Set negative
response: Release
No subscriber transaction

reply

Complete
Call 2

negative
response

Release
transaction

Result:=
Fail
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Procedure Complete_Call_In_MSC CCI_MSC5(8)

| Procedure in the MSC | . Signals to/from the left
to complete an MT call ~ Wait_for_ are to/from the BSS;

' on request fromthe VLR Answer signals to/from the right

! are to/from the VLR

unless marked otherwise

No Reply
Call Timer
expired

CAMEL TNRy
expired

]

UUS_ICH_ )
Check_ - - See TS 23.087
Forwarding

No
Result=
Pass?

Set negative
response: Release
No subscriber transaction

reply

Complete
Call 2
negative
response

Release
transaction

Result:=
Fail

)

Figure 65e: Procedure Complete_Call_In_MSC (sheet 5)
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Procedure Complete_Call_In_MSC CCI_MSC6(8)
Procedure in the MSC . Signals to/from the left
to complete an MT call Wait_For_Setup_Response, are toffrom the BSS;
on request from the VLR Wait_For_Alerting signals to/from the right

are toffrom the VLR
unless marked otherwise
Release_ Release —— From GMSC
transaction
CAMEL_
COBSICHMSC_ || see GSM03.93 MT_GMSC_ || See TS 23.078
eport_Failure DIsce
No
User CCBS_ICH_MSC_|
busy? Report_Failure See GSM 03.93
Yes
Set negative UUS_MSC_ UUS_MSC_
response: Check_ See GSM 03.87 Check_ —— See GSM 03.87
Busy subscriber uuUs1_UUI uus1_UUI
(UDUB) — -
Complete
Call . Release To GMSC Release
negative transaction
response
Abort
Result= Result:=
Fail Aborted
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Procedure Complete_Call_In_MSC

| Procedure in the MSC |
to complete an MT call
' on request from the VLR

Wait_For_Setup_Response,
Wait_For_Alerting

CCI_MSC6(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Release
transaction

CCBS_ICH_MSC_|
Report_Failure

No
User
busy?

Set negative UUS_MSC,
response: Check
Busy subscriber UUS1 UUI

(UDUB) -

Complete
Call
negative
response

Release

Release - - From GMSC
CAMEL _ )
MT_GMSC_ - -See TS 23.078
DISC6

CCBS_ICH_MSC_|
Report_Failure

UUS_MSC_ l
Check_ - - See TS 23.087
uus1_uul

Release
transaction

Result:=
Fail

Abort

Result:=
Aborted

Figure 65f: Procedure Complete_Call_In_MSC (sheet 6)
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Procedure in the MSC
to complete an MT call
on request from the VLR
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Wait_For_
Answer

3G TS 23.018 V3.3.0 (2000-01)

Signals to/from the left
are toffrom the BSS;
signals to/from the right
are toffrom the VLR
unless marked otherwise

CCI_MSC7(8)

Release» From GMSC Release
transaction
UUS_MSC_
See GSM 03.87 Check_
uus1_uul
Release
transaction
U No CAMEL_
busyo See TS 23.078 MT_GMSC_
Ve DISC6
Yes
UUS_ICH_ UUS_MSC_
Check_ Check_ See GSM 03.87
Forwarding UuUS1_uul
No
Result=
Pass? Release To GMSC
Yes
UUS MSC Set negative
See GSM03.87  —— Check_ response:
UuUS1 UUI Busy subscriber
- (UDUB)
Complete
Call Abort
negative
Result= Result=
Fail Aborted
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Procedure Complete_Call_In_MSC

| Procedure in the MSC |
to complete an MT call
' on request from the VLR

Wait_For_
Answer

CCI_MSC7(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/fromthe VLR
unless marked otherwise

Release
transaction

User
busy?

Yes

UUS_ICH_
Check_
Forwarding

Check_
uus1_uul

UUS_MSC_

Result=
Pass?

UUS_MSC_
Check_
uus1_uul

Set negative
response:
Busy subscriber
(UDUB)

Complete
Call
negative
response

Release

- - >Release

UUS_MSC_
- Check_
uus1_uul

Release
transaction

CAMEL_
MT_GMSC_
DISC6

Abort

Result:=
Fail

Result:=
Aborted

Figure 659: Procedure Complete_Call_In_MSC (sheet 7)
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Procedure Complete_Call_In_MSC CCI_MSC8(8)

Procedure in the MSC
to complete an MT call
on request from the VLR

Wait_For_ Wait_For_Alerting,
Answer Wait_For_Answer

Signals to/from the left
are toffrom the BSS;
signals to/from the right
are toffrom the VLR
unless marked otherwise

Int_Release_

call From gsmSSF

Check_
CD_sli2

— See TS 23.072

Result=
Pass?

Release
transaction

UUS_ICH_
See TS 23.072 CD_Reject Check_ —— See GSM 03.87 Release —— To GMSC
Forwarding

Result=
Aborted
Result=
Pass?
CD_UUS_ Handling_
See TS 23.072 Interaction CD_MSC — See TS 23.072
Complete
Call
negative
response
Result=
Fail
2
Wait_For_
Answer
User to User to
User User
UUS_MSC_ UUS_MSC_
See GSM 03.87 ——| Check_UUS2_ Check_UUS2_ See GSM 03.87
UUI_to_NW UUI_to_MS

Wait_For_
Answer
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Procedure Complete_Call_In_MSC

| Procedure in the MSC |
to complete an MT call
' on request from the VLR

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Wait_For_
Answer

Check_
CD_Sli2

Result=
Pass?

See TS 23.072 - - CD_Reject

UUS_ICH_
Check_ -
Forwarding

' CD_UUS_
' Interaction

CCI_MSC8(8)

Wait_For_Alerting,
Wait_For_Answer

Int_Release_
Call

Release
transaction

Release

Result:=
Aborted
Result=
Pass?

Handling_ !

CD_MSC - See TS 23.072
Complete
Call
negative
response

Result:=

Fail
Wait_For_
Answer
User to User to
User User
) UUS_MSC_ UUS_MSC_
- - Check_UUS2_ Check_UUS2_
UUI_to_NW UUI_to_MS
Wait_For_
Answer

Figure 65h: Procedure Complete_Call_In_MSC (sheet 8)
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Procedure Process_Call_Waiting MSC PCW_MSC1(8)

Procedure in the MSC Signals to/from the left
to handle a Process Call Waitil are toffrom the BSS;
request from the VLR signals to/from the right
are toffrom the VLR
unless marked otherwise

CW Treatment indicator No
for existing call set to
CW Allowed?

Call being
setup

No

Set_CLIP_
Info_MSC

Derive_
GSM_BC_
MSC

Set negative

Setup regzosl;lse:
subscriber(NDUB)

Lo

UUS_ICH_UUS1_ Process
See GSM 03.87 Implicit_ Call Waiting
Active negative
response
CCBS_Report_ Result=
See GSM03.93 | NoT Idle sul

Wait_For_
Setup_

Response
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Procedure Process_Call_Waiting_ MSC PCW_MSC1(8)

, Procedure in the MSC = Signals to/from the left
to handle a Process Call Waiting® are to/from the BSS;
' request from the VLR | signals to/from the right
Lol Lo are to/from the VLR
unless marked otherwise
CW Treatment indicator No
for existing call set to
CW Allowed?
Yes
Yes
Call being
setup
No
Set_CLIP_
Info_MSC
Derive_
CS_BC_MSC
Set negative
Setup response:
Busy
subscriber(NDUB)
. UUS_ICH_UUS1_| Process
See TS23.087 - - Implicit_ Call Waiting
Active negative
7777777 ' [response
b CCBS_Report_ Result:=
SeeTS23093 Not_Idle Fail

Wait_For_
Setup_
Response

Figure 66a: Procedure Process_Call_Waiting_MSC (sheet 1)
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Procedure Process_Call_Waiting MSC PCW_MSC2(8)
Procedure in the MSC Wait_For_ Signals to/from the left
to handle a Process Call Waitil Setup_ are toffrom the BSS;

request from the VLR Response signals to/from the right
are toffrom the VLR
unless marked otherwise

Call
Confirmed

Wait_For_
Alerting

Alerting CD Request glﬁurtrlgg Set cause
UUS_ICH_ CAMEL_
Check_ COBSICHMSC L see GsM03.93 MT_GMSC_ || See GSM03.93
Support port_. DIsC4
No Yes
Result= Handling_ Result=
Pass? CD_MSC See GSM 03.72 Reconnect?
No
Yes
Process
Release {——{ For waiting call Call Waiting Result=
transaction negative Reconnect
response
Result=
2 Fail
CCBS_ICHMSC_ || | See GSM 03.93 CCBS_ICHMSC || | See GSM 03.93
Report_Success Report_Failure
uTU2CNt:=0 Release To GMSC of
waiting call

NRCT

provided? Abort
Yes
Start Start Result=
No Reply Acceptance "
Call Timer timer Aborted
CAMEL _
Start_TNRy — See TS 23.078
Send_ACM_ To GMSC of
If_Required waiting call

Wait_For_
Acceptance
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Procedure Process_Call_Waiting_ MSC PCW_MSC2(8)

, Procedure in the MSC s Wait For Signals to/from the left
to handle a Process Call Waiting® Setup_ are to/from the BSS;
'request from the VLR l Respon_se signals to/from the right

' are to/from the VLR
unless marked otherwise

Call
Confirmed

Wait_For_
Alerting

. Alerting
Alerting CD Request failure Set cause
UUS_ICH_ ) CAMEL_ )
Check_ CIEEB?JT:CSF:J_C'\S:S%_ - - See TS 23.093 MT_GMSC_ - -See TS 23.093
Support port Disca
No oo T Yes
Result= Handling_ ! Result=
Pass? CD_MSC , See TS 23.072 Reconnect?
S No
Yes L _
: Process
Release - For waiting call Call Waiting Result:=
transaction ' negative Reconnect
[ response

CCBS_ICHMSC_|| " o0 15 23,003 CCBSICHMSC_|| "o 1523003
Report_Success ' Report_Failure '
uTu2Cnt:=0 Release . _ToGMSC of
1 waiting call
Abort
Start Start Result:=

No Rgply Acceptance Aborted

Call Timer timer

CAMEL _ o
Start_TNRy - See TS 23.078

Send_ACM_ ' To GMSC of

If_Required " waiting call

Wait_For_
Acceptance

Figure 66b: Procedure Process_Call_Waiting_MSC (sheet 2)
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Procedure Process_Call_Waiting MSC PCW_MSC3(8)

Signals to/from the left
are toffrom the BSS;
signals to/from the right
are toffrom the VLR
unless marked otherwise

Procedure in the MSC Wait_For_
to handle a Process Call Waitil Setup_
request from the VLR Response

| |

Release Release Int Release
transaction Setup failure transaction “cal From gsmSSF
(reject) (UDUB) al
UUS_ICH_ Clear UUS_ICH_
See GSM 03.87 — Check_ pending Check_ —— See GSM 03.87
Support call Support
CAMEL_
MT_GMSC_ —— See TS 23.078
DISC4

Set negative
COBSICH MSC_ L | 500 GsM03.93 response:
Report_Failure Busy
subscriber(UDUB)
Process
Release To GMSC of Call Waiting
waiting call negative
| response ‘
[ I
CCBS_ICH_MSC_|
Abort See GSM 03.93 | Report_Failure
Result= Result= Result:=
Reconnect Aborted Fail
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, Procedure in the MSC D
to handle a Process Call Waiting®
' request from the VLR \

Procedure Process_Call_Waiting_ MSC

Wait_For_
Setup_
Response

PCW_MSC3(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Release Release !
transaction Setup failure transaction Im*RCe:FSE* - - From gsmSSF
(reject) (ubuB)
UUS_ICH_ Clear UUS_ICH_ .
Check_ pending Check_ - - See TS 23.087
Support call Support

CCBS_ICH_MSC_|
Report_Failure

Release

Abort
Result:= Result:=
Reconnect Aborted

?

' To GMSC of
1 waiting call

Set negative
response:
Busy
subscriber(UDUB)

Process
Call Waiting
negative
response

CCBS_ICH_MSC_|
Report_Failure

Result:=
Fail

Figure 66¢: Procedure Process_Call_Waiting_MSC(sheet 3)
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Procedure Process_Call_Waiting MSC PCW_MSC4(8)

Procedure in the MSC . Signals to/from the left
to handle a Process Call Waitil Wait_For_Setup_Response, are toffrom the BSS;
request from the VLR Wait_For_Alerting signals to/from the right
are toffrom the VLR
unless marked otherwise

From GMSC of

Release L
waiting call

CCBS_ICH_MSC_|

Report_Failure See GSM03.93

UUS_MSC_
Check

_ See GSM 03.87
UuUs1_uul

Release

transaction For waiting call

CAMEL_
MT_GMSC_
DISC6

See TS 23.078

Abort

Release call

resources For waiting call

Result=
Aborted
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Procedure Process_Call_Waiting_ MSC PCW_MSC4(8)
, Procedure in the MSC s . Signals to/from the left
to handle a Process Call Waiting' Wait_For_Setup_Response, are to/from the BSS;
'request from the VLR . Wait_For_Alerting signals to/from the right
Lol Lo are to/from the VLR
unless marked otherwise

' From GMSC of

Release -
1 waiting call

CCBS_ICH_MSC_|
Report_Failure

UUS_MSC_

Check_ - —: See TS 23.087
uus1_uul

Release
transaction

CAMEL_ |
MT_GMSC_ - - See TS 23.078
DISC6

Abort

Release call
resources

Result:=
Aborted

)

Figure 66d: Procedure Process_Call_Waiting_MSC(sheet 4)
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Procedure Process_Call_Waiting MSC PCW_MSC5(8)

Procedure in the MSC . Signals to/from the left
to handle a Process Call Waiti Wait_for_ are toffrom the BSS;
request from the VLR Acceptance signals to/from the right
are toffrom the VLR
unless marked otherwise

From gsmSSF Int_Release_ Connect
Call
CAMEL _
Stop_TNRy — See TS 23.078
Release UUS_ICH_
. Check_ —— See GSM 03.87
transaction Support

No

To GMSC of Release Result=
waiting call Pass?
Resul Estanish_ To GMSC of
esult= Terminating_ L|to o
Aborted TCH_If_ Release waiting call
Required
Result=
Pass?
[ Yes
Handle_AoC_ Result=
MT_MSCT Aborted?
No
No
Result=
Pass?
Connect CAMEL_
ack MT_GMSC_ — See TS 23.078
DISC4
CAMEL_ Yes Resul CAMEL_
See TS 23.078 MT_GMSC_ Reconne::ﬁ See TS 23.078 — MT_GMSC_
ANSWER - DISC6
Yes
Result= —— Release |{To .G.MSC of Abort
Reconnect? waiting call
- | |
Abort For waiting call — Release call
resources
Result= Result= Result=
Reconnect Aborted Aborted
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Procedure Process_Call_Waiting_ MSC PCW_MSC5(8)

, Procedure in the MSC s . Signals to/from the left
to handle a Process Call Waiting' Wait_for_ are to/from the BSS;

'request from the VLR . Acceptance signals to/from the right

are to/from the VLR
unless marked otherwise

FromgsmssF - - |[ILRelease_ Connect

CAMEL_ !
Stop_ TNRy - See TS 23.078
UUS_ICH
Release _ICH_ l
transaction Check_ - - See TS 23.087
Support

No
To GMSC of !

waiting call . Release

Result=
Pass?

reeu Establish_ ‘T' G'M;C'f’ C
esult:= Terminating_ _ !To Of
Aborted TCH_If_ Release ' waiting call
Required [
Result=
Pass?
Yes
Handle_AoC_ Result=
MT_MSC Aborted?
No
No
Result=
Pass?
CAMEL_ |
accok”“em MT_GMSC_ - - See TS 23078
DISC4
. CAMEL_ Yes Results . CAMEL_
See TS 23.078 - MT_GMSC_ Reconne;t” See TS 23.078 - MT_GMSC_
ANSWER - DISC6
Yes ' S
Reslt= Release - .To .QMSC of Abort
Reconnect? 1 waiting call
No T T
For waiting call - - Release call
i resources
Result:= Result:= Result:=
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Figure 66e: Procedure Process_Call_Waiting_MSC(sheet 5)
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Procedure Process_Call_Waiting MSC PCW_MSC6(8)
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Figure 66f: Procedure Process_Call_Waiting_MSC(sheet 6)



3G TS 23.018 version 3.3.0

Procedure Process_Call_Waiting MSC

Procedure in the MSC
to handle a Process Call Waitil

241

3G TS 23.018 V3.3.0 (2000-01)

PCW_MSC7(8)

. Signals to/from the left
Wait_for_ are toffrom the BSS;
request from the VLR Acceptance signals to/from the right
are to/ffrom the VLR
unless marked otherwise
Release Release No Reply
transaction transaction lAcceptanced CAMEId‘ TNRy Call Timer
(busy) (reject) imer expire expiret expired
UUS_ICH_
See GSM 03.87 — Check_
Forwarding
No
Result=
Pass?
Set negative
Release For waiting call response:
transaction No subscriber
reply
CAMEL_ CAMEL_ Pracess
MT_GMSC_ || See TS 23.078 MT_GMSC_ See TS 23.078 Call Waiting
DISC4 DISC5 negative
response
% \
Yes
UUS_ICH
S Result= Release
Check_ See GSM 03.87 For waiting call .
Forwarding Reconnect? transaction
[ |
UUS_ICH_ - =
Check || Se0 G 0357
y Forwarding
Set negative UUS MSC
response: Check_ Release To IGMSC”Of
Busy uUs1L_UuI waiting cal
subscriber(UDUB)
Process
Call Waiting Abort
negative
response
Result= Result=
Fail

Aborted




3G TS 23.018 version 3.3.0

242

3G TS 23.018 V3.3.0 (2000-01)

Procedure Process_Call_Waiting_ MSC
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Figure 66g: Procedure Process_Call_Waiting_MSC(sheet 7)
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Procedure Process_Call_Waiting MSC PCW_MSC8(8)
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, Procedure in the MSC

' request from the VLR

Wait_For_

Acceptance

to handle a Process Call Waitihg“

Procedure Process_Call_Waiting_ MSC

PCW_MSC8(8)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Release

UUS_MSC_
Check_
uus1_uul

Release
transaction

CAMEL_
MT_GMSC_
DISC6

Abort

Release call
resources

Result:=
Aborted

' From GMSC of
1 waiting call

CD Request

UUS_ICH_
Check_
Forwarding

Result=
Pass?

Handling_
i CD_MSC

CD_UUS_
Interaction

Result:=
Fail

User To From GMSC of '\ UserTo
User active call ! User
. UUS_MSC_ , UUS_MSC_
- - See TS 23.087 Check_UUS2_ - -See TS 23.087 Check_UUS2_
UUI_to_NW UUI_to_MS
o \ - N|
<

Wait_For_

Acceptance

Wait_For_Setup_Response|
Wait_For_Alerting

From GMSC of !

" > Release
waiting call

' ICCBS_ICH_MSC _|
! Report_Failure

, UUS_MSC_
Check_
Uus1_uul

Release
transaction

. CAMEL_
MT_GMSC
DISC6

Abort

Release call
i resources

Result:=
Aborted

Figure 66h: Procedure Process_Call_Waiting_MSC(sheet 8)
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Procedure Set_CLIP_Info_MSC CAINF_M1(1)
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Figure 67: Procedure Set_CLIP_Info_MSC
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Procedure Derive_GSM_BC_MSC DRBC_M1(1)
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Procedure Derive_ CS_BC_MSC DRBC_M1(1)
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Figure 68: Derive_ GCSM BC_MSC
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Procedure Establish_Terminating_TCH_If Required ETTCIR1(1)
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Figure 69: Procedure Establish_Terminating_TCH_If Required
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Procedure Handle_AoC_MT_MSC AOCMT_M1(1)
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Charging
Parameters
Start AoC
acknowledgment
timer

Wait_For_
Charging_
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Figure 70: Procedure Handle_AoC_MT_MSC
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Procedure Set_COL_Presentation_Indicator_ MSC COIND_M1(1)
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Figure 71: Procedure Set_COL_Presentation_Indicator MSC
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7.3.2 Functional requirements of VLR

7.3.2.1 Process ICH_VLR

Sheet 1: if the MSRN received in the Send Info For Incoming Call is not allocated or thereisno IMSI record for the
IMSI identified by the MSRN, thisistreated as an unknown MSRN.

Sheet 1: the procedure CAMEL_ICH_VLR is specific to CAMEL phase 3; it is specified in TS 23.078-fer
CAMELPhase 3 [32]. If the VLR does not support CAMEL phase 3, processing continues from the "No" exit of the test
"Result=CAMEL Active?".

Sheet 1: the procedure CCBS ICH_Set CCBS Call_Indicator is specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 1, sheet 2, sheet 4: the procedure CCBS ICH_VLR_Report_Failureis specific to CCBS; it is specified in
GSM-TS 03:23.093 [42].

Sheet 1, sheet 3: the procedure CCBS ICH_Report Not_Reachableis specific to CCBS; it is specified in
GSM-TS03.23.093[42].

Sheet 2: this process communicates with the matching instance of the process PRN_VLR, which is linked by the MSRN.
Sheet 2: the test "Paging via SGSN possible" takesthe "yes' exit if:

- the Gsinterface isimplemented; and

- thereisan association established for the M S between the MSC/VLR and the SGSN.

Sheet 3: thetest "NDUB?" takesthe "Yes" exit if the Page M S negative response or the Search for MS negative
response had the value Busy Subscriber (NDUB).

Sheet 3: the procedure Get CW_Subscription_Info_ VLR is specific to Call Waiting. If the VLR does not support Call
Waiting, processing continues from the "No" exit of the test "CW available?'.

Sheet 3: the VLR uses the basic service returned in the Page M S negative response or the Search for MS negative
response Busy Subscriber (More calls possible) to determine whether call waiting is available.

Sheet 3: the procedure Get_LI_Subscription_Info MT_VLR is specific to CLIP and COLR. If the VLR supports neither
CLIP nor COLR, the procedure call is omitted.

Sheet3: the procedure Get_AoC_Subscription_Info_VLR is specific to AoC; it is specified in subclause 7.1.2.15.

Sheet 3 sheet 5: the procedure CLI_ICH_VLR_Add CLI is specific to Enhanced CLI Handling. It is specified in
GSM-TS03.23.081 [34].

Sheet 3: the procedure CCBS _ICH_Handle NDUB is specific to CCBS; it is specified in GSM-TS 03.23.093 [42]. If
the VLR does not support CCBS, processing continues from the "Forward" exit of the test "Result".

Sheet 3: the procedure Process Access Request VLR is specified in subclause 7.1.2.2.
Sheet 3: the output signal Page M S towards the SGSN includes the Location areaidentity parameter.
Sheet 3: if the VLR does not support CUG, handling continues from the "No" exit of the test "CUG info present?'.

Sheet 4, sheet 5: the procedure CD_Authorization is specific to Call Deflection, it is specified in
GSM-TS 03:23.072 [31]. If the VLR does not support Call Deflection, processing continues from the "Yes" exit of the
test "Result=Aborted?".

Sheet 4, sheet 5: the procedure CCBS ICH_Handle UDUB is specific to CCBS; it is specified in GSM-TS 03.23.093
[42].

Sheet 5: thetest "NDUB?" is executed only if the VLR supports CCBS. If the VLR does not support CCBS, processing
continues from connector 5.
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Sheet 6: the procedure CCBS ICH_Set CCBS Target is specific to CCBS; it is specified in GSM-TS 03.23.093 [42].
Sheet 6: the procedure Handle_ CFNRc is specified in subclause 7.2.2.11.

Sheet 7: the procedure Forward CUG_Check is specific to CUG; it is specified in subclause 7.2.2.6. If the VLR does
not support CUG, processing continues fromthe "Yes' exit of the test "Result=Call alowed?'.

7.3.2.2 Procedure Derive_Requested_Basic_Service_ VLR

If the VLR did not receive a basic service for the call in the Send Info For Incoming Call, and did not receive a GSM
bearer capability in the Provide Roaming Number, it applies a default basic service according to the requirements of the
operator.

7.3.2.3 Procedure Search_For_MS_VLR
Thetest "Paging via SGSN possible" takes the "yes' exit if:
- the Gsinterface isimplemented; and
- the VLR configuration requires paging viathe SGSN during VLR restoration.

The output signal Page M S towards the SGSN omits the Location area identity parameter. It is sent to every SGSN to
which the VLR is connected.

7.3.2.4 Procedure Get_CW_Subscription_Info_VLR

The VMSC may abort the transaction with the VLR while aresponse is awaited from the process MAF013. The
message is saved for processing after return from the procedure.

7.3.2.5 Procedure Get_LI_Subscription_Info_ MT_VLR

The VMSC may abort the transaction with the VLR while a response is awaited from the process CLIP_MAFO001 or the
process COLR_MAF040. The message is saved for processing after return from the procedure.

7.3.2.6 Procedure Handle_CFB

Thetest "Normal call busy" refers to the value of the indicator returned by the process MAF008.

7.3.2.7 Procedure Handle_ CFNRy

Thetest "Normal call" refersto the value of the indicator returned by the process MAF009.
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Figure 72a: Process ICH_VLR (sheet 1)
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Process ICH_VLR ICH_VLR2(7)
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Figure 72b: Process ICH_VLR (sheet 2)
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, Process in VLRB to ‘\ Wait_For Signals to/from the left
handle a request for informatiorm Access are to/from the VMSC.
' for an incoming (MT) call ! Request
Page MS Process
negative Access GZQSEGMSS’\‘ Abort
response Request
Process_ '
Yes Access_ Page MS - - ToSGSN
Absent Request_VLR S
subscriber?
No } CCBS_ICH_ Wait_For_
See TS 23.093 - - Report_Not_ Access_
Reachable Request
T T No
Result=
Pass?
Yes ' CCBS_ICH_VLR_
No See TS 23.093 " || Report_Failure
Busy o
subscriber?
Yes cud Yes
info
resent?
Yes
NDUB? No
Translae CUG " As defined in
No to index ' TS 23.085
Get_CW_
Subscription_
Info_VLR Yes
Success?
Yes No
CFNRy
No A&O?
cw
i ?
available? No Provide
NRCT
Yes value
S—— P
Get_LI_
- - - - - - A Subscription_
, Info_MT_VLR Set negative
See TS 23.093 - Hcaﬁsgill\lct')—'JB response:
- ‘ System failure
Get_AoC_
Subscription_
Get_LI_ Info_VLR
Subscription_ Release T
Info_MT_VLR }
Result I CCBS_ICH VLR_|| _ - See TS 23.093
Report_Failure '
CLI_ICH_VLR_ || ' [
Forward Add_CLI , See TS 23.081
Get_AoC_
Subscription_
Info VLR Send Info
- Complete For Incoming
Call Call negative
response
Wait_For_
4 8 5 Complete_Call_
Result

Figure 72c: Process ICH_VLR (sheet 3)
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Figure 72d: Process ICH_VLR (sheet 4)
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Figure 72e: Process ICH_VLR (sheet 5)
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Figure 73: Procedure Derive_Requested_Basic_Service VLR
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Figure 74: Procedure Search_For_MS_VLR
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**** Next modified section ****

8.1.2 Authenticate
The following information elements are required for authentication of aUMTS M S:
Information element name Required Description
RAND(I) M Random number challenge to be sent to the MS (TS 33.102 [50])
AUTN( M Authentication token to be sent to the MS (TS 33.102 [50])

The following information elements are required for authentication of a GSM M S:

Information element name Required Description
RAND M Random number challenge to be sent to the MS (GSM 03.20 [1])
CKSN M Cipher key sequence number to be sent to the MS
(GSM 03.20 [1])
8.1.3  Authenticate ack

The following information element is required for authentication of aUMTS MS:

Information element name
RES()

Required

Description

M

Result returned by the MS (TS 33.102 [501)

The following information element is required for authentication of a GSM MS:

Information element name

Required

Description

SRES

M

Signature result returned by the MS (GSM 03.20 [1])

**** Next modified section ****

8.1.8 Complete Call
The following information elements are required:
Information element name Required Description

MSISDN C MSISDN of the MS for which the Complete Call is sent. Shall be
present for an ordinary MO call, for an MT call and for an
emergency call when the MS is registered in the VLR; otherwise
shall be absent.

IMEI C IMEI of the mobile for which the Complete Call is sent. Shall be
present for an emergency call when the mobile is identified only
by its IMEI; otherwise shall be absent.

Category C Category of the MS for which the Complete Call is sent. Shall be
present for an ordinary MO call and for an emergency call when
the MS is registered in the VLR; otherwise shall be absent.

GSM bearer capability C Shall be present for an MT call if it was received in the Provide
Roaming Number; otherwise shall be absent.

ISDN bearer capability C Shall be present for an MT call if it was received in the Provide
Roaming Number; otherwise shall be absent.

ISDN low layer compatibility C Shall be present for an MT call if it was received in the Provide
Roaming Number; otherwise shall be absent.

ISDN high layer compatibility C Shall be present for an MT call if it was received in the Provide
Roaming Number; otherwise shall be absent.

CLIP provision C Indicates that CLIP is provisioned. Shall be present for an MT call

if CLIP is provisioned; otherwise shall be absent.
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CLIR override provision

Indicates that the CLIR override subscription option of CLIP is
provisioned. Shall be present for an MT call if CLIP is provisioned
with the CLIR override subscription option and the MS is
registered in the HPLMN country; otherwise shall be absent.

CLIR provision

Indicates that CLIR is provisioned. Shall be present for an MO call
if CLIR is provisioned; otherwise shall be absent.

CLIR mode

Indicates the mode in which CLIR is provisioned: permanent,
temporary (default presentation allowed) or temporary (default
presentation restricted). Shall be present for an MO call if CLIR is
provisioned; otherwise shall be absent.

COLP provision

Indicates that COLP is provisioned. Shall be present for an MO
call if COLP is provisioned; otherwise shall be absent.

COLR override provision

Indicates that the COLR override subscription option of COLP is
provisioned. Shall be present for an MO call if COLP is
provisioned with the COLR override subscription option and the
MS is registered in the HPLMN country; otherwise shall be absent.

COLR provision

Indicates that COLR is provisioned. Shall be present for an MT
call if COLR is provisioned; otherwise shall be absent.

No Reply Condition Timer

Value of timer to be used to determine the No subscriber reply
condition. Shall be present for an MT call if the Call Forwarding on
No Reply service is active and operative; otherwise shall be
absent.

(continued)
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The following information elements are required (concluded):

Information element name

Required

Description

CUG index

C

For the definition of this IE, see GSM-TS 03.23.085 [38]. May be
present (as a network operator option) for an ordinary MO call if
the call is a CUG call; shall be present for an MT call if the call is a
CUG call; otherwise shall be absent.

CUG interlock

For the definition of this IE, see GSM-TS 03.23.085 [38]. Shall be
present for an ordinary MO call if the call is a CUG call; otherwise
shall be absent.

CUG outgoing access

For the definition of this IE, see GSM-TS 03.23.085 [38]. Shall be
present for an ordinary MO call if the call is a CUG call with
outgoing access; otherwise shall be absent.

Advice of Charge provision

Indicates whether Advice of Charge (Information) or Advice of
Charge (Charging) is provisioned. Shall be present for an ordinary
MO call or an MT call if Advice of Charge is provisioned; otherwise
shall be absent.

Alerting Pattern

Shall be present for an MT call if it was received in the Provide
Roaming Number and if the feature is supported by the MSC/VLR,;
otherwise shall be absent.

NAEA preferred Carrier Id

The preferred carrier identity identifying the carrier to be used to
route the interexchange call if the call requires routing via an
interexchange carrier. This parameter may be included at the
discretion of the VLR operator.

**** Next modified section ****

8.1.19 Process Access Request

The following information elements are required:

Information element name

Required

Description

CM service type

M

Indicates the type of access required: normal MO call, emergency
call or page response. Other values (short message service and
SS request) defined for this IE are not considered in this
specification.

Access connection status

Indicates whether or not the connection to the MS is ciphered and
whether or not it is authenticated.

Current location area ID

Identity of the location area from which the access request was
received.

Service area 1D

o] < <

Identity of the service area (for UMTS access) in use by the

served subscriber. Shall be present for UMTS access; otherwise

shall be absent.

Serving cell ID

@)
£

Identity of the cell (for GSM access) in use by the served

subscriber._Shall be present for GSM access; otherwise shall be
absent.

IMSI

IMSI of the MS requesting the access. For normal MO call or page
response, one of IMSI or TMSI shall be present. For emergency
call, one of IMSI, TMSI or IMEI shall be present.

TMSI

TMSI of the MS requesting the access. For normal MO call or
page response, one of IMSI or TMSI shall be present. For
emergency call, one of IMSI, TMSI or IMEI shall be present.

IMEI

IMEI of the MS requesting the access. For normal MO call or page
response, one of IMSI or TMSI shall be present. For emergency
call, one of IMSI, TMSI or IMEI shall be present.

CKSN

Cipher key sequence number of the MS requesting the access.

Shall be present if TMSI is present; otherwise shall be absent.
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**** Next modified section ****

8.1.22 Process Call Waiting

The following information elements are required:

Information element name Required Description

MSISDN M MSISDN of the MS for which the Process Call Waiting is sent.

GSM bearer capability C Shall be present if it was received in the Provide Roaming Number
for the waiting call; otherwise shall be absent.

ISDN bearer capability C Shall be present if it was received in the Provide Roaming Number
for the waiting call; otherwise shall be absent.

ISDN low layer compatibility C Shall be present if it was received in the Provide Roaming Number
for the waiting call; otherwise shall be absent.

ISDN high layer compatibility C Shall be present if it was received in the Provide Roaming Number
for the waiting call; otherwise shall be absent.

CLIP provision C Indicates that CLIP is provisioned. Shall be present if CLIP is
provisioned; otherwise shall be absent.

CLIR override provision C Indicates that the CLIR override subscription option of CLIP is
provisioned. Shall be present if CLIP is provisioned with the CLIR
override subscription option and the MS is registered in the
HPLMN country; otherwise shall be absent.

COLR provision C Indicates that COLR is provisioned. Shall be present if COLR is
provisioned; otherwise shall be absent.

No Reply Condition Timer C Value of timer to be used to determine the No subscriber reply
condition. Shall be present if the Call Forwarding on No Reply
service is active and operative; otherwise shall be absent.

CUG index C For the definition of this IE, see GSM-TS 03.23.085 [38]. Shall be
present if the waiting call is a CUG call; otherwise shall be absent.

Advice of Charge provision C Indicates whether Advice of Charge (Information) or Advice of

Charge (Charging) is provisioned. Shall be present if Advice of
Charge is provisioned; otherwise shall be absent.

**** Next modified section ****

8.1.34 Send Info For Incoming Call

The following information elements are required:

Information element name Required Description

MSRN M Mobile Station Roaming Number received in the IAM.

Bearer service C GSM bearer service required for the MT call. Shall be present if
the MSC was able to derive a GSM bearer service from ISDN
BC/LLC/HLC information received in the IAM; otherwise shall be
absent.

Teleservice C GSM teleservice required for the MT call. Shall be present if the
MSC was able to derive a GSM teleservice from ISDN
BC/LLC/HLC information received in the IAM; otherwise shall be
absent.

Dialled number C Number dialled by the calling subscriber. Shall be present if it was
received in the IAM; otherwise shall be absent.

Number of forwarding C Number of times the incoming call has already been forwarded.
Shall be present if it was received in the 1AM; otherwise shall be
absent.

CUG interlock C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be
present if it was received in the IAM; otherwise shall be absent.

CUG outgoing access C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be

present if it was received in the IAM; otherwise shall be absent.
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8.1.35 Send Info For Incoming Call ack

The following information elements are required:

Information element name Required Description
IMSI M IMSI of the B subscriber.
Forwarded-to number M E.164 number of the C subscriber.
Forwarding reason M Indication of why the call has been forwarded (on call deflection,

on mobile subscriber busy, on mobile subscriber not reachable or
on no subscriber reply).

Notification to calling party M Indication of whether the calling party is to be notified that the call
has been forwarded.
Notification to forwarding party C Indication of whether the forwarding party is to be notified that the

call has been forwarded. Shall be present if the call is to be
forwarded on mobile subscriber busy or on no subscriber reply;
otherwise shall be absent.

Forwarded-to subaddress C Subaddress of the C subscriber (see GSM-TS 03:23.003 [25]).
Shall be present if a forwarded-to subaddress is stored in the VLR
in association with the forwarded-to number; otherwise shall be
absent.

Redirecting presentation C Indication of whether the MSISDN of B subscriber shall be
presented to the C subscriber. Shall be present if the call is to be
forwarded, otherwise shall be absent.

MSISDN C E.164 number which identifies the B subscriber. It will be used to
create the redirecting number presented to the C subscriber. Shall
be present if the call is to be forwarded, otherwise shall be absent.
CUG interlock C For the definition of this IE, see GSM-TS 063.23.085 [38]. Shall be
present if the VLR has determined that the forwarded call is to be
treated as a CUG call in accordance with the rules in
GSM-TS 03-23.085 [38], otherwise shall be absent.

CUG outgoing access C For the definition of this IE, see GSM-TS 063.23.085 [38]. Shall be
present if the VLR has determined that the forwarded call is to be
treated as a CUG call with outgoing access in accordance with the
rules in GSM-TS 03:23.085 [38], otherwise shall be absent.

NAEA preferred Catrrier Id (@] The preferred carrier identity identifying the carrier to be used to
route the interexchange call if the forwarded call requires routing
via an interexchange carrier. This parameter may be included at
the discretion of the VLR operator.
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**** Next modified section ****

8.1.37 Send Info For Outgoing Call

The following information elements are required:

Information element name Required Description

Called number M E.164 number of the call destination.

Bearer service C Bearer service required for the MO call, derived from the GSM
bearer capability information received in the setup request from
the MS. One of bearer service or teleservice shall be present.

Teleservice C Teleservice required for the MO call, derived from the GSM bearer
capability information received in the setup request from the MS or
from the emergency setup request from the MS. One of bearer
service or teleservice shall be present.

CUG index C For the definition of this IE, see GSM-TS 063.23.085 [38]. Shall be
present if it was received in the setup request from the MS.

Suppress preferential CUG C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be
present if it was received in the setup request from the MS.

Suppress CUG outgoing access C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be

present if it was received in the setup request from the MS.

**** Next modified section ****

8.1.39 Setart security procedureseiphering-mode

The following information elements are required for a UM TS connection:

Information element name Required Description
CK M Ciphering key to be used to cipher communication over the radio
link (see TS 33.102 [50]).
1K M Integrity key to be used to verify the integrity of messages

transferred over the radio link (see TS 33.102 [50]).

The following information elements is-are required:

Information element name Required Description
Ciphering mode M Indicates whether ciphering of the radio connection is required,
and if so which ciphering algorithm is to be used.
Kc C Ciphering key to be used if ciphering of the radio connection is

required. Shall be present if the ciphering mode indicates that
ciphering of the radio connection is required, otherwise shall be
absent.
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**** Next modified section ****

8.2.1 Send Routeing Info

The following information elements are required:

Information element name Required Description

MSISDN M MSISDN of the B subscriber (see GSM-TS 03.23.003 [25]).

Alerting Pattern C Shall be present if received in a Connect operation from the
gsmSCF; otherwise shall be absent.

CUG interlock C For the definition of this IE, see GSM-TS 063.23.085 [38]. Shall be
present if the GMSC received it in the IAM, otherwise shall be
absent.

CUG outgoing access C For the definition of this IE, see GSM-TS 03.23.085 [38]. Shall be
present if the GMSC received it in the IAM, otherwise shall be
absent.

Number of forwarding C Number of times the incoming call has already been forwarded.
Shall be present if it was received in the 1AM; otherwise shall be
absent.

ISDN BC C ISDN bearer capability. Shall be present if the GMSC received it in
the IAM, otherwise shall be absent.

ISDN LLC C ISDN lower layer compatibility. Shall be present if the GMSC
received it in the IAM, otherwise shall be absent.

ISDN HLC C ISDN higher layer compatibility. Shall be present if the GMSC
received it in the IAM, otherwise shall be absent.

Pre-paging supported C Shall be present if the GMSC supports pre-paging, otherwise shall
be absent.
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8.2.2 Send Routeing Info ack

The following information elements are required:

Information element name Required Description
| IMSI M IMSI of the B subscriber (see GSM-TS 03.23.003 [25]).
Roaming number C E.164 number required to route the call to VMSCB (see

| GSM-TS 03-23.003 [25]). Shall be present if the HLR received it in
the Provide Roaming Number ack, otherwise shall be absent.

Forwarded-to number C E.164 number of the C subscriber. Shall be present if the HLR has
determined that the call is to be forwarded, otherwise shall be
absent.

|  [Forwarded-to subaddress C Subaddress of the C subscriber (see GSM-TS 03:23.003 [25]).

Shall be present if the HLR has determined that the call is to be
forwarded and a forwarded-to subaddress is stored in the HLR in
association with the forwarded-to number, otherwise shall be
absent.

Noatification to calling party C Indication of whether the calling party is to be notified that the call
has been forwarded. Shall be present if the HLR has determined
that the call is to be forwarded, otherwise shall be absent.
Forwarding reason C Indication of why the call has been forwarded (unconditionally or
on mobile subscriber not reachable). Shall be present if the HLR
has determined that the call is to be forwarded, otherwise shall be
absent.

Redirecting presentation C Indication of whether the MSISDN of B subscriber shall be
presented to the C subscriber. Shall be present if the HLR has
determined that the call is to be forwarded, otherwise shall be
absent.

MSISDN C E.164 number which identifies the B subscriber (basic MSISDN). It
will be used to create the redirecting number presented to the C
subscriber. Shall be present if the HLR has determined that the
call is to be forwarded, otherwise shall be absent.

| |CUG interlock C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be
present if the HLR has determined that the call is to be treated as
a CUG call in accordance with the rules in

| GSM-TS 03.23.085 [38], otherwise shall be absent.

| |CUG outgoing access C For the definition of this IE, see GSM-TS 63.23.085 [38]. Shall be

present if the HLR has determined that the call is to be treated as
a CUG call with outgoing access in accordance with the rules in
| GSM-TS 03.23.085 [38], otherwise shall be absent.

NAEA preferred Catrrier Id (@] The preferred carrier identity identifying the carrier to be used to
route the interexchange call if the call requires routing via an
interexchange carrier. This parameter may be included at the
discretion of the HLR operator.
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**** Next modified section ****

8.3.1 Provide Roaming Number
The following information elements are required:
Information element name Required Description

IMSI M IMSI of the B subscriber (see GSM-TS 63:23.003 [25]).

MSC number M E.164 number which identifies VMSCB (see
GSM-TS 063.23.003 [25]).

MSISDN (0] E.164 number which identifies the B subscriber. May be present if
the HLR requires it to be included in the call data record.

LMSI C Local Mobile Subscriber Identity. Shall be present if the LMSI was
sent to HLRB at location updating.

GSM bearer capability C Information to define the GSM bearer capability required for the
call. For alternate speech/fax, alternate speech/data or speech
followed by data calls this information element shall contain two
GSM bearer capabilities, as specified in GSM-IS 64.24.008. May
be present if the HLR can determine the required GSM bearer
capability from ISDN compatibility information received in the
Send Routeing Info message, or from the MSISDN if a multi-
numbering scheme is used; otherwise shall be absent. If the ISDN
BC and ISDN LLC IEs are present, the GSM bearer capability IE
shall be absent.

ISDN BC C ISDN bearer capability. May be present if the HLR received it in
the Send Routeing Info message, otherwise shall be absent. If the
GSM bearer capability IE is present, the ISDN BC IE shall be
absent.

ISDN LLC C ISDN lower layer compatibility. May be present if the HLR
received it in the Send Routeing Info message, otherwise shall be
absent. If the GSM bearer capability IE is present, the ISDN LLC
IE shall be absent.

ISDN HLC C ISDN higher layer compatibility. Shall be present if the HLR
received it in the Send Routeing Info message, otherwise shall be
absent.

Alerting Pattern C Shall be present if the HLR has determined an alerting category or
an alerting level for the MT call configuration; otherwise shall be
absent.

Pre-paging supported C Shall be present if the HLR has determined that pre-paging is

supported in the GMSC and the HLR, otherwise shall be absent.

8.3.2

The following information element is required:

Provide Roaming Number ack

Information element name

Required

Description

Roaming number

M

E.164 number required to route the call to VMSCB (see
GSM-TS 963-23.003 [25]).
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**** Next modified section ****

8.34 Provide Subscriber Info

The following information elements are required:

Information element name Required Description
IMSI M IMSI of the subscriber for whom information is requested (see
GSM-TS 063.23.003 [25]).
LMSI C Local Mobile Subscriber Identity. Shall be present if the LMSI was
sent to the HLR at location updating.
Requested information M Indicates whether the HLR requires location information,
subscriber state or both location information and subscriber state.

8.3.5 Provide Subscriber Info ack

The following information elements are required:

Information element name Required Description

Location information C Information to define the location of the MS: see definition in
subclause 8.3.5.1. Shall be present if location information was
requested and is available; otherwise shall be absent.

Subscriber state C Indicates whether the MS is busy (i.e. engaged on a circuit-
switched call), network determined not reachable (IMSI detached
or roaming in a prohibited location area) or assumed idle. Shall be
present if subscriber state was requested; otherwise shall be
absent.

8.35.1 Location information

The compound information element Location information consists of the following subordinate information el ements:
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Information element name Required Description

Location number C For a definiton of this information element, see
ETS-300356-1TU-T Q.763 [56451]. Shall be present if the VLR
can derive it from the stored service area identity (for UMTS) or
cell global identity (for GSM) or location area identity; otherwise
shall be absent. The mapping from cell ID and location area to
location number is network-specific and outside the scope of the
GSM standard.

radio contact or in which the MS was last in radio contact. Shall be

record is marked as confirmed by radio contact; otherwise shall be
absent

Cell ID C Cell global identity of the cell in which the MS is currently in radio
contact or in which the MS was last in radio contact. Shall be
| present if the MS uses GSM radio access and the subscriber
record is marked as confirmed by radio contact; otherwise shall be
absent.

Geographical information C For a definition of this information element, see
GSM-TS 03-23.032 [27 {Universal——Geographical——Area
Desenp&en) Shall be present if the VLR can derive it from the
stored service area identity, cell global identity or location area
identity; otherwise shall be absent.

Geodetic information C This information element corresponds to the Calling Geodetic
Location defined in ITU-T Q.763 [5452]. Shall be present if the
VLR can derive it from the stored service area identity, cell global
identity or location area identity; otherwise shall be absent.

VLR number (0] E.164 number which identifies the VLR (see

| GSM-TS 03:23.003 [25]). If the HLR receives it from the VLR it
shall ignore it.

Age of location information C Measured in minutes. Shall be present if available in the
MSC/VLR; otherwise shall be absent.

**** Next modified section ****

8.3.7 Restore Data

The following information elements are required:

Information element name Required Description
IMSI M IMSI of the subscriber for whom data are to be restored (see
| GSM-TS 03-23.003 [25]).
LMSI @) LMSI of the subscriber for whom data are to be restored (see
| GSM-TS 03-23.003 [25]). May be included if required by the
requesting VLR.

8.3.8 Restore Data ack

The following information elements are required:

Information element name Required Description
HLR number M E.164 number which identifies the HLR (see
| GSSM-TS 03-23.003 [25]).
MS not reachable flag C Indicates whether the VLR should notify the HLR when the MS

next establishes radio contact. Shall be present if the
corresponding indicator is set in the HLR record for the
subscriber; otherwise shall be absent.
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**** Next modified section ****

8.4.1 Check IMEI

The following information element is required:

Information element name Required Description
IMEI M IMEI of the ME whose status is to be checked (see
| GSM-TS 03.23.003 [25]).

**** Next modified section ****

8.7.3 Send MS information ack

The following information elements are required:

Information element name Required Description
IMSI M IMSI of the MS for which information is required.
C Service area ID (for UMTS access) of the cell in which the MS last

established radio contact. Shall be present if the MS uses UMTS

access; otherwise shall be absent.

‘ Service area ID

Cell ID M-Arete)C |Cell ID (for GSM access) of the cell in which the MS last
established radio contact._Shall be present if the MS uses GSM
access; otherwise shall be absent.

Location information age M (note) [Time in minutes since the MS last established a radio transaction

NOTE: Although they are optional in the protocol, these | Es are mandatory in this context.

**** Next modified section ****

Annex A (informative):
Handling of an IAM at an MSC

An MSC which receives an |AM from an originating exchange may react in three different ways:

- ltactsasatransit exchange, i.e. it relays the |AM to a destination exchange determined by analysis of the called
party address, and thereafter relays other telephony signalling between the originating and destination exchange
’ until the connection is released. This behaviour is not specific to UMTS or GSM;

- It actsasaterminating exchange, i.e. it attemptsto connect the call to an M S currently registered in the service
area of the MSC;

- ltactsasaGMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing
information, the M SC uses the routeing information from the HLR to construct an IAM, which it sendsto a
destination exchange determined by analysis of the routeing information from the HLR.

Sheet 1: when the MSC co-ordinating process has decided whether the MSC isto act as aterminating VM SC, a GMSC
or atransit exchange, it forwards the IAM to an idle instance of the appropriate process.

Sheet 2: after the MSC co-ordinating process has sent an IAM to an instance of the processMT_GMSC or ICH_MSC, it
acts as atransparent relay for messages received from the originating exchange and the process instance (denoted by
"offspring"). After the MSC co-ordinating process has relayed a Release message, it returns to the idle state.
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Sheet 2: after the MSC co-ordinating process has sent an |AM to a destination exchange, it acts as a transparent relay for
messages received from the originating exchange and the destination exchange. After the M SC co-ordinating process
has relayed a Rel ease message, it returns to the idle state.
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**** Next modified section ****

1

Scope

| This standard-3GPP Technical Specification (TS) specifies the technical realisation of the first phase of the network
feature Support of Optimal Routeing (SOR). The first phase of SOR provides:

as a network operator option, a method to route a call from one mobile subscriber directly to another mobile
subscriber who is in the same country as the calling mobile subscriber or in the called mobile subscriber's home
country, without needing to connect the call viathe HPLMN of the called subscriber, even though the called
mobile subscriber has roamed outside his HPLMN;

amethod to forward calls when a called mobile subscriber who has roamed outside his home country is busy, or
is not reachable, or does not reply, to a forwarded-to destination in the HPLMN country of the called subscriber
or the VPLMN country of the called subscriber, without needing to connect the forwarded call viathe VPLMN
of the called subscriber;

amethod to combine the optimal routeing described in the first bullet point above with the optimal routeing
described in the second bullet point above.

OR of acall is permitted only if al entities involved in handling the call support OR.

Other cases of optimal routeing (e.g. calls where the calling and called subscribers are in different countries, forwarding
to amobile subscriber or multiple forwarding) will be considered for inclusion in later phases.

2

Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies.

[15] GSM 03.04: "Digital cellular telecommunications system (Phase 2+); Signalling requirements

relating to routeing of callsto mobile subscribers'.
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[1big] 3G TR 21.905: " Vocabulary for 3GPP Specifications ".

3G TS 22.079: " Support of Optimal Routeing (SORY); Service definition - Stage 1.
3 3G TS22.082: " Call Forwarding (CF) supplementary services - Stage 1".
[4] 3G TS 23.003: "Numbering, addressing & identification".

3G TS 23.018: " Basic call handling; Technical realization ".

[611] 3GPR TS 23.078: "Fechnical-Specification-Group-Core-Network:-Customized Applications for
Mobile network Enhanced Logic (CAMEL) - Phase 3; Stage 2".

[7] 3G TS 23.085: "Closed User Group (CUG) Supplementary Service - Stage 2"'.
3G TS 23.087: "User —to-User Signalling (UUS) - Stage 2".
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**** Next modified section ****

3.2 Abbreviations
Abbreviations used in this specification are listed in GSM-TS 021.9045 [1bist].
For the purpose of this specification the following abbreviations apply:

BOIzZC Barring of Outgoing InterZonal Calls
BOIZC-exHC  Barring of Outgoing InterZonal Calls except those directed to the HPLMN Country
CMN CAMEL Modified Number

FTN Forwarded-To Number
FTNW Forwarded-To NetWork
GMSCA The GMSC in the IPLMN, which may also be VM SCA
GMSCB The GMSC in HPLMNB
GMSCC The GMSC in HPLMNC
HLRB The HLR of the B subscriber
HLRC The HLR of the C subscriber
HPLMNB The HPLMN of the B subscriber
HPLMNC The HPLMN of the C subscriber
IAM Initial Address Message
IPLMN Interrogating PLMN
ORLCF Optimal Routeing for Late Call Forwarding
PRN Provide Roaming Number
PS| Provide Subscriber Information
RCH Resume Call Handling
SIFIC Send Information For Incoming Call
SIFOC Send Information For Outgoing Call
SRI(B) Send Routeing Information (Basic call)
SRI(F) Send Routeing Information (Forwarding information)
VLRA The VLR of the A subscriber
VLRB The VLR of the B subscriber
VMSCA The VMSC of the A subscriber
VMSCB The VMSC of the B subscriber
4 Architecture
4.1 Optimal routeing for basic mobile-to-mobile calls

It is anetwork operator option whether to implement optimal routeing for basic mobile-to-mobile calls.

The existing UMTS and GSM architectures supports the primary technical requirement of optimal routeing for mobile-
to-mobile calls (basic OR): that a GMSC can interrogate an HLR in adifferent PLMN to obtain routeing information for
amobile terminated call (see GSM 03.04 [15]). Three logically distinct PLMNs are involved in the handling of an
optimally routed mobile-to-mobile call:

- thelPLMN, whichisaso the VPLMN of the calling mobile subscriber;
- the HPLMN of the called mobile subscriber (HPLMNB);
- the VPLMN of the called maobile subscriber (VPLMNB).
Any two or al three of these PLMNs may beidentical; in figure 1 they are shown as distinct.

Figure 1 shows the communication between the IPLMN, HPLMNB and VPLMNB for an optimally routed maobile-to-
mobile call.
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[AM
I[PLMN ]
(ISUP) |
IAM GMSCA — ; > VMSCB
(ISUP) ‘ |
K
s ‘ N
VMSCA ‘\.\ 3 | VPLMNB
A N
Send Routeing\‘\_\ ,.//Provide Roaming
Info/ack 5 ',./" Number/ack

HPLMNB

Figure 1: Architecture for optimal routeing of basic mobile-to-mobile call

In figure 1 and throughout this specification, the term ISUP is used to denote the telephony signalling system used
between exchanges. In a given network, any telephony signalling system may be used; the only additional requirement is
that GMSCA must be able to signal to VM SCA the destination address which it has used to route the call.

If the VM SC of the calling mobile subscriber (VM SCA) is distinct from the GMSC, it constructs an |SUP Initial
Address Message (IAM) using the MSISDN of the called subscriber and sends it to the GMSC. If the GM SC, which
may be distinct from the VM SC of the calling mobile subscriber but isin the VPLMN of the calling mobile subscriber,
isinadifferent PLMN from HLRB, it requests routeing information from HLRB using the MAP protocol. If HLRB
determines that the call can be routed directly from the GMSC to VM SCB without contravening the charging
reguirements for optimal routeing given in subclause 9.1, it requests a roaming number from VLRB using the MAP
protocol, and VLRB returns a roaming number in the Provide Roaming Number ack. HLRB returns the roaming number
to the GM SC in the Send Routeing Info ack. The GM SC uses the roaming number to construct an ISUP IAM, which it
sendsto VM SCB. The call is then handled according to the existing-GSM-procedures defined in TS 23.018 [5], except
that if the call is answered GMSCA insertsin the ISUP Answer message the destination address which it used to route
the call, to alow VM SCA to generate the correct charging record.

NOTE: If the GMSC returns an ISUP Answer message before it has received an Answer message from the final
destination (e.g. because of an interaction with a Specialised Resource Function) an incorrect destination
address (or no destination address) can be sent to VM SCA, even though the call is eventually optimally

routed.
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4.2 Optimal routeing for conditional call forwarding

Some cases of call forwarding on mobile subscriber not reachable (CFNRc) are handled in the IPLMN, without the call
being extended to the VPLMN of the forwarding subscriber. For these cases, referred to in this specification as early call
forwarding, the forwarding is already optimally routed.

When acall has been extended from the GM SC to VM SCB, the edrrent-GSM-procedures defined in TS 23.018 [5] lead
to any conditional call forwarding being routed from VM SCB to the forwarded-to destination; thisis referred to in this
specification as late call forwarding. Optimal routeing for late call forwarding (ORLCF) allows VM SCB to return
control of the call to the GM SC, which can then route the call to the forwarded-to destination.

Figure 2 shows the architecture for ORLCF. Phase 1 of SOR does not include optimal routeing of forwarding to a
mobile subscriber, so optimal routeing of the forwarding leg is not considered.

IAM (ISUP) ‘
IPLMN ‘ ‘ > VPLMNB .
Resume Call Handling/ack ‘
(MAP) |
GMSC o — > VMSCB
Release (ISUP)
>
AM (ISUP) .\..\\S”end Forv(vl\e/llxti};r;g Info/ack
v ..\\..
Forwarded-to
LE
<
Forwarded-to Network HPLMNB

Figure 2: Architecture for optimal routeing of late call forwarding

After the call has been extended from the GMSC to VM SCB, if the VM SC/V LR determines that the call should be
forwarded it requests the GM SC to resume call handling. The GM SC uses the forwarding information received in the
request to resume call handling, or interrogates HLRB for forwarding information, depending on the indication received
from the HLR with the roaming number. If the GM SC determines that the call can be routed directly to the forwarded-to
destination without contravening the charging requirements for optimal routeing given in subclause 9.1 it acknowledges
the request, clears the traffic connection to VM SCB and sends an ISUP IAM to the forwarded-to local exchange.
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**** Next modified section ****

5.1 Successful outcome

When VM SCA receives a Setup message from the M S, it sends a request for information to handle the outgoing call to
VLRA, according to the procedures described in GSM-03.TS 23.018 [56]. If VLRA determines that the MSis allowed
service, it returns a positive acknowledgement. When VM SCA receives the acknowledgement, it constructs an IAM
using the B subscriber address and sendsit to GMSCA.

If GMSCA recognises the B subscriber address as belongingto aUMTS or GSM PLMN (decision OR1:Y), it checks
the identity of HPLMNB. If GMSCA isin adifferent PLMN from HLRB, it then sends arequest for routeing
information (SRI(B)) to HLRB; this request contains an indication that it is an optimal routeing enquiry for information
torouteabasic cal. If HLRB is prepared to accept an optimal routeing enquiry from GM SCA (decision OR2:Y), it
checks whether at least one of the three conditions:

- the GMSCisin the same country as VM SCB;
- theHLRisinthe same country as VM SCB;
- theGMSCisinthe same PLMN asthe HLR.

ismet. If itis(decision OR3:Y), HLRB sends arequest for a roaming number (PRN) to VLRB; the request contains an
indication that it is for an optimally routed call. If VLRB supports optimal routeing (decision OR4:Y), it returns the
roaming number in the PRN ack, and HLRB relays the roaming number in the SRI ack to GMSCA. GMSCA constructs
an ISUP IAM using the roaming number, and sends it to VM SCB, which processes the incoming IAM according to the
procedures described in GSM-03.TS 23.018 [56].

52 Unsuccessful outcome

Error situations which lead to failure of the call, rather than non-optimal routeing, are not described in this subclause.

5.2.1 B subscriber address not recognised as belonging to a UMTS or
GSM PLMN

If GMSCA does not support optimal routeing for basic mobile-to-mobile calls, or does not recognise the B subscriber
address as belonging to aUMTS or GSM PLMN (decision OR1:N), it constructs an IAM using the B subscriber address
and sends it to GMSCB in HPLMNB. GM SCB analyses the address received in the IAM, and sends a request for
routeing information (SRI(B)) to HLRB; this request contains an indication that it is not an optimal routeing enquiry.
Because GMSCB isin the same PLMN as HLRB, it will always be able to derive an HLR address. HLRB sends a
request for aroaming number (PRN) to VLRB. VLRB returns the roaming number in the PRN ack, and HLRB relays
the roaming number in the SRI ack to GMSCB. GM SCB constructs an ISUP IAM using the roaming number, and sends
it to VM SCB, which processes the incoming |AM according to the procedures described in GSM-03.TS 23.018 [56].
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**** Next modified section ****

7 Interactions between optimal routeing and
supplementary services

7.1 Call forwarding

If an optimally routed call encounters early call forwarding, GMSCA attempts to route the call to the forwarded-to
destination. The forwarded-to destination is the C subscriber if the C subscriber is not a mobile subscriber, or the
HPLMN of the C subscriber if the C subscriber is a mobile subscriber. If GMSCA cannot route the call to the
forwarded-to destination without contravening the charging requirements for Support of Optimal Routeing givenin
subclause 9.1, the call is routed to a GMSC in the HPLMN of the B subscriber.

If an optimally routed call encounters late call forwarding, GMSCA attempts to route the call to the forwarded-to
destination. The forwarded-to destination is the C subscriber if the C subscriber is not a mobile subscriber, or the
HPLMN of the C subscriber if the C subscriber is a mobile subscriber. If GMSCA cannot route the call to the
forwarded-to destination without contravening the charging requirements for Support of Optimal Routeing givenin
subclause 9.1, the call is routed from VM SCB to the forwarded-to destination.

The handling of call forwarding at HLRB for optimally routed callsis encapsulated in the procedures
First Forwarding_HLR, PRN_Error HLR, Handle_CFB, Handle_ CFNRc and Handle_CFNRY, which are specified in
GSM-03.TS 23.018 [56].

7.2 Closed User Group (CUG)

The handling of CUG checking for outgoing calls at VLRA is encapsulated in the process OCH_VLR, whichis
specified in GSM-03:TS 23.018 [56].

The handling of CUG checking at HLRB is encapsulated in the procedures Subscription Check HLR and
Forward CUG_Check, which are specified in GSM-03.TS 23.018 [56].

**** Next modified section ****

7.4 Call barring

It has been accepted in principle that all supplementary service call barring programmes except for BAIC are applied for
cost control reasons, and that therefore barring should be applied on the basis of the cost of the actual route taken by the
call. For phase 1 of Support of Optimal Routeing, this principle does not apply. Barring of outgoing callsis applied on
the basis of the B subscriber number. Barring of al incoming calls will prevent a call to the served maobile subscriber,
whether or not the call is optimally routed. If Barring of Incoming Calls when roaming outside the home PLMN country
is active and operative it will prevent acall to the B subscriber even if the A subscriber pays to route the call to the
VMSC of the B subscriber.

The handling of barring of outgoing callsat VLRA is encapsulated in the process OCH_VLR, which is specified in
GSM-03.TS23.018 [56].

The handling of barring of incoming calls at HLRB is encapsulated in the procedure Subscription_Check HLR, whichis
specified in GSM-03:TS 23.018 [56].

The interactions between barring of outgoing calls and call forwarding for phase 1 of Support of Optimal Routeing are
defined in GSM-02.TS 22.082 [33].
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The interactions between BIC-Roam and call forwarding for phase 1 of Support of Optimal Routeing are defined in
GSM-02.TS22.082 [33].

7.5 Other supplementary services

The effects of the following supplementary services on optimally routed calls are identical to their effects on non-
optimally routed calls, so they are omitted from this specification:

- CLIP, CLIR, COLP, COLR (GSM-03.TS 23.081);
- CW, HOLD (GSM-03.TS 23.083);

- MPTY (GSM-03.TS 23.084);

- ECT (GSM-03.TS 23.091).

**** Next modified section ****

8.2 CAMEL

The principles for interactions between CAMEL services and optimal routeing are specified in this subclause. The
interworking between CAMEL processing and optimal routeing in the GM SC and the terminating VM SC is specified in
subclause 9.4 and GSM-03:TS 23.018 [56].

If amobile-originating CAMEL service modifies the number entered by the A subscriber, VM SCA treats the number
returned by the CAMEL server in the same way as a number received in the SETUP message, i.e. it sendsan |AM
containing the modified number to the associated GM SC, which analysesit to find if it isan MSISDN.

If a mobile-terminating CAMEL service modifies the number received by the GMSC, the GM SC treats the number
returned by the CAMEL server in the same way as a forwarded-to number, i.e. it checks it against the optimal routeing
criteriain subclause 9.1 but does not analyse it to find if it can derive an HLR address. If the number returned by the
CAMEL server does not satisfy the optimal routeing criteriain subclause 9.1 and the GMSC is not in the same PLMN as
HLRB, the GM SC will route the call to a GMSC in the same PLMN as HLRB. Thiswill lead to arepetition of the
mobile terminating CAMEL interaction.

If the call isto be forwarded at the GM SC (whether by a GSMUMT S-standardised call forwarding service or by a
CAMEL-based call forwarding service) and a mobile originating CAMEL service appliesto the forwarding subscriber,
the GM SC checks the number which results from the CAMEL service against the optimal routeing criteriain subclause
9.1. If the number returned by the CAMEL server does not satisfy the optimal routeing criteriain subclause 9.1, the
GMSC will not route the call to the forwarded-to destination. For early call forwarding, the GM SC will route the call to
aGMSC in the same PLMN as HLRB. Thiswill lead to a repetition of the mobile originating CAMEL interaction. For
optimal routeing of late call forwarding, the GMSC will return a Resume Call Handling negative response towards
VMSCB, which will forward the call. Thiswill lead to arepetition of the mobile originating CAMEL interaction.
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9 Functional requirements of entities performing
optimal routeing

9.1 Charging requirements for optimal routeing

MoU have imposed two constraints for the charging of optimally routed calls:

- No subscriber shall pay more for a call which has been optimally routed than he would do under the present
routeing scheme described in GSM 03.04 [15] in the subclauses describing the call cases where the GMSC isin
the same PLMN asthe HLR;

- Atleast for the first phase of Support of Optimal Routeing, the charge for one leg of a call shall be paid for
entirely by one subscriber.

These constraints mean that the direct route for a call cannot always be used. For example, if the calling mobile
subscriber (the A subscriber) isin Germany, and the B subscriber's HPLMN isin Switzerland but he has roamed to
Finland, the charge payable by the A subscriber to route the call by the direct route to Finland would be greater than the
charge payable to route the call to HPLMNB, so the HPLMN route must be used.

In the first phase of Support of Optimal Routeing, it cannot be assumed that a GMSC is able to calculate the charge
payable for the direct route and the charge payable for the HPLMN leg. The MoU requirements can be met by applying
more stringent (but simpler) criteriafor deciding whether the direct route may be used:

- If the country code of the destination exchange and the country code of the GMSC are the same, then the direct
route may be used;

- Otherwise, for acall leg which is chargeable to the A subscriber, if the country code of the destination exchange
and the country code of HPLMNB are the same, then the direct route may be used;

- Otherwise, the HPLMN route shall be used.

In certain cases, the second criterion above (equality of country codes for the HPLMN and the destination exchange)
may not be enough to determine equality of the charges payable for the direct route and the HPLMN route. In these
cases, analysis of the national destination code as well as the country code is required; however the principle is still that
if the two numbers are the same to the depth of analysis required then the direct route may be used.

For optimal routeing of late call forwarding, the constraints are satisfied if the following criteria are applied:

- If the country code of the forwarded-to exchange and the country code of the GM SC are the same, then the
forwarded call may be routed directly from the GM SC to the forwarded-to exchange;

- Otherwise, if the country code of the forwarded-to exchange and the country code of HPLMNB are the same,
then the forwarded call may be routed directly from the GM SC to the forwarded-to exchange;

- Otherwise, if the country code of the forwarded-to exchange and the country code of VPLMNB are the same,
then the forwarded call may be routed directly from the GM SC to the forwarded-to exchange;

- Otherwise the forwarded call shall be routed through VPLMNB.

9.2 Functional behaviour of VMSCA

The functional behaviour of VMSCA is specified in GSM-03.TS 23.018 [56]. The only function specific to optimal
routeing isthe transfer of the destination address, if it is received in the ISUP Answer message, to the call datarecord, to
allow the correct charge for the call to be made. This function isrequired only if VM SCA supports optimal routeing of
mobile-to-mobile calls.

9.3 Functional behaviour of VLRA

The functional behaviour of VLRA is specified in GSM-03.TS 23.018 [56].
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9.4 Functional behaviour of GMSC

It should be noted that if acall isbeing forwarded from VM SCB rather than from the MSC which acted as GM SC for
the original call then VM SCB may use the services of an associated GMSC for the forwarding leg, i.e. the associated
GMSC requests routeing information from HLRC. In this case, the forwarding leg is processed in the same way as a
mobile-originated call from mobile subscriber B.

The functional behaviour of a GMSC is specified in GSM-03.TS 23.018 [56]. The procedures specific to Support of
Optimal Routeing are specified in this subclause.

94.1 Procedure OR_Set ORA Parameters

9.4.2 Procedure OR_Handle RCH
Sheet 1: the procedure Activate CF_Processiis specified in GSM-03.TS 23.018 [56].

Sheet 1: if the GM SC interrogates the HLR for a Forwarded-to number, the Routeing address is the Forwarded-to
number received in the Send Routeing Info ack; otherwise the Routeing address is the Forwarded-to number received in
the Resume Call Handling.

Sheet 2: the procedure CAMEL_MT_GMSC_Notify CFis specific to CAMEL phase 2 or higher; it is specified in
GSM-03.TS 23.078for CAMEL Phase 2 [68]. If the GM SC does not support CAMEL phase 2 or higher, processing
continues from the "Continue" exit of the test "Result".

Sheet 2: the task "Destination address:=FTN" is executed only if the GM SC supports optimal routeing of basic mobile-
to-mobile calls.

Sheet 2: the process MT_CF_MSC is specified in GSM-03.TS 23.018 [56].
Sheet 2: the procedure UUS_GMSC_Check _Forwarding is specific to UUS; it is specified in GSM-03:TS 23.087 [810].

Sheet 2: the procedure CAMEL_Store Destination_Addressiis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [611].

Sheet 2: the called party address sent in the IAM to the process MT_CF_MSC is the Forwarded-to number received in
the Perform Call Forwarding ack.

**** Next modified section ****
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Procedure OR_Handle_RCH
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Figure 7a: Procedure OR_Handle_RCH (sheet 1)
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Procedure OR_Handle_RCH
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Figure 7b: Procedure OR_Handle_RCH (sheet 2)
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**** Next modified section ****

9.5 Functional behaviour of HLR

The functional behaviour of an HLR is specified in GSM-03:TS 23.018 [56]. The procedures specific to Support of
Optimal Routeing are specified in this subclause.

9.5.1 Procedure OR_HLR_CF

Sheet 1: if the HLR does not support optimal routeing of basic mobile-to-mobile cals, the test " Optimal routeing
allowed" takesthe "No" exit.

Sheet 2: the procedures Handle_CFB, Handle_ CFNRc and Handle_CFNRYy are specified in GSM-03.TS 23.018 [56].

9.5.2 Procedure OR_HLR_Interrogate VLR

If the HLR does not support optimal routeing of basic mobile-to-mobile calls, this procedure will be executed only if the
Send Routeing Info was from a GMSC in the same PLMN asthe HLR, i.e. this was not an Optimal Routeing enquiry.

The procedure Handle_CFNRc is specified in GSM-03.TS 23.018 [56].
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Figure 10b: Procedure OR_HLR_CF (sheet 2)
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Procedure OR_HLR_Interrogate_VLR
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Figure 11: Procedure OR_HLR_Interrogate VLR
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9.6 Functional behaviour of VLRB

9.6.1 Functional behaviour of VLRB for provision of subscriber information

The functional behaviour of VLRB for provision of subscriber information is specified in GSM-03.TS 23.018 [56].

9.6.2 Functional behaviour of VLRB for roaming number allocation

The functional behaviour of VLRB for roaming number allocation is specified in GSM-03.TS 23.018 [56]. The only
function specific to Support of Optimal Routeing is the storage of the OR indicator, the GM SC address and the call
reference number if VLRB receives them in the Provide Roaming Number request.

9.6.3 Functional behaviour of VLRB when handling an incoming call

The functional behaviour of VLRB when handling arequest for information to handle an incoming call is specified in
GSM-03.TS 23.018 [56]. The only functions specific to Support of Optimal Routeing are:

- theinclusion in the Complete Call or Process Call Waiting, if the call isto be offered to the B subscriber, of the
OR indicator and the GMSC addressif VLRB received them in the Provide Roaming Number request;

- theinclusion in the Send Info For Incoming Call response, if the call isto be forwarded, of:

- the OR indicator, the GM SC address and the call reference number if VLRB received them in the Provide
Roaming Number request;

- thebasic service which applies for this call.

9.7 Functional behaviour of VMSCB

The functional behaviour of VM SCB when it handles an incoming call is described in GSM-03.TS 23.018 [56]. The
procedure specific to Support of Optimal Routeing is specified in this subclause..

9.7.1 Procedure Handle_ ORLCF_VMSC

The procedure UUS_ICH_Handle LCF is specific to UUS; it is specified in GSM-03.TS 23.087 [810].



3G TS 23.079 version 3.3.0

22

3G TS 23.079 V3.3.0 (1999-12)
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Procedure Handle_ ORLCF_VMSC ORLCF_M1(1)
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Figure 12: Procedure Handle_ ORLCF_VMSC
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10 Contents of messages

This clause specifies the changes to the content of each message shown in clauses 5, 6 and 9, including those messages
which are already specified for GSM-Phase2UMT S but which require changes for Optimal Routeing. It should be read
as a'delta on the corresponding clause of GSM-03:TS 23.018 [5]; those information elements which are the same for
SOR asfor the basic call without OR are not specified in this clause.

In the tables which follow, information elements are shown as mandatory (M) or conditional (C). A mandatory
information element shall always be present. A conditional information element shall be present if certain conditions are
fulfilled; if those conditions are not fulfilled it shall be absent.

10.1  Messages on the B interface (MSC-VLR)

10.1.1 Send Info For Outgoing Call
This message is specified in GSM-03.TS 23.018 [56].

10.1.2 Send Info For Outgoing Call negative response

This message is specified in GSM-03:TS 23.018 [56].

10.1.3 Send Info For Incoming Call
This message is specified in GSM-03.TS 23.018 [56].

10.1.4 Send Info For Incoming Call ack
Thismessage is specified in GSM-03:TS 23.018 [56]. The following additional information elements are required:

Information element name Required Description
OR indicator C Indicates whether the call has been routed directly from a GMSC
not in the same PLMN as the HLR. Shall be present if it was
received in the Provide Roaming Number, otherwise shall be

absent.

GMSC address C E.164 address of the GMSC. Shall be present if it was received in
the Provide Roaming Number, otherwise shall be absent.

Call reference number C Call reference number used by the GMSC for this call. Shall be

present if it was received in the Provide Roaming Number,
otherwise shall be absent.

Originating CSI C Originating CAMEL subscription information. Shall be present if
the B subscriber has subscribed to originating CAMEL service and
VMSCB supports CAMEL; otherwise shall be absent.

10.1.5 Send Info For Incoming Call negative response

This message is specified in GSM-03.TS 23.018 [56].
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This message is specified in GSM-03.TS 23.018 [56]. The following additional information elements are required:

Information element name Required Description
OR indicator C Indicates whether the call has been routed directly from a GMSC
not in the same PLMN as the HLR. Shall be present if it was
received in the Provide Roaming Number, otherwise shall be
absent.
GMSC address C E.164 address of the GMSC. Shall be present if it was received in

the Provide Roaming Number, otherwise shall be absent.

10.1.7 Process Call Waiting
This message is specified in GSM-03.TS 23.018 [56]. The following additional information elements are required:
Information element name Required Description
OR indicator C Indicates whether the call has been routed directly from a GMSC
not in the same PLMN as the HLR. Shall be present if it was
received in the Provide Roaming Number, otherwise shall be
absent.
GMSC address C E.164 address of the GMSC. Shall be present if it was received in

the Provide Roaming Number, otherwise shall be absent.

10.2

10.2.1 Send Routeing Info

This message is specified in GSM-03:TS 23.018 [56]. The following additional information elements are required:

Messages on the C interface (MSC-HLR)

Information element name Required Description

Interrogation type M Indicates the type of interrogation: basic(for routeing information
for an MT call) or forwarding (when the GMSC has been asked to
resume call handling for OR of late call forwarding).

OR interrogation indicator C Indicates that the interrogation is from a GMSC not in the same
PLMN as the HLR. Shall be present if the interrogation is from a
GMSC not in the same PLMN as the HLR, otherwise shall be
absent.

OR capability C Indicates the phase of OR which the GMSC supports. Shall be
present if the GMSC supports OR, otherwise shall be absent.

GMSC address M E.164 address of the GMSC.

Call reference number C Call reference number used by the GMSC for this call. Shall be
present if the interrogation type=basic call, otherwise shall be
absent.

Forwarding reason C Indicates the reason for forwarding (on busy, on no subscriber
reply, or on mobile subscriber not reachable). Shall be present if
the Interrogation type=forwarding, otherwise shall be absent.

Basic service group C Basic service group which applies for this call. Shall be present if

the Interrogation type=forwarding, otherwise shall be absent.
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| This message is specified in GSM-03.TS 23.018 [56]. Two new information elements are required, and the condition for
the presence of one existing information element is changed, as shown in the following table.

Information element name

Required

Description

Forwarding interrogation required

C

Indicates that the GMSC shall interrogate the HLR for routeing
information for late call forwarding. Shall be present if the SRI ack
contains an MSRN and GMSC has to interrogate the HLR for
routeing information for late call forwarding, otherwise shall be
absent.

VMSC address

E.164 address of the VMSC in whose area the B subscriber is
currently registered. Shall be present in the Send Routeing Info
ack if the OR interrogation indicator in the Send Routeing Info was
present and the HLR supports optimal routeing of basic mobile-to-
mobile calls and the HLR has not determined that the call is to be
forwarded, otherwise shall be absent.

Roaming number

E.164 address required to route the call to the VMSC of the B
party. Shall be present in the Send Routeing Info ack which is sent
in response to a Send Routeing Info with Interrogation type=basic
if the HLR has determined that the charging requirements for
optimal routeing are not contravened and that the call is not to be
forwarded, otherwise shall be absent.

10.2.3 Send Routeing Info negative response

This message is specified in GSM-03:TS 23.018 [56]. The negative response information element can take the following
values in addition to those specified in GSM-03:TS 23.018 [56]:

- OR not alowed
- Busy subscriber

- No subscriber reply

10.3  Messages on the D interface (VLR-HLR)

10.3.1 Provide Roaming Number

This message is specified in GSM-03.TS 23.018 [56]. The following additional information elements are required:

Information element name Required Description

GMSC address C E.164 address of the GMSC. Shall be present if it was received by
the HLR in the Send Routeing Info, otherwise shall be absent.

Call reference number C Call reference number used by the GMSC for this call. Shall be
present if it was received by the HLR in the Send Routeing Info,
otherwise shall be absent.

OR interrogation indicator C Indicates that the HLR received the corresponding Send Routeing
Info from a GMSC not in the same PLMN as the HLR. Shall be
present if the HLR received the Send Routeing Info from a GMSC
not in the same PLMN as the HLR, otherwise shall be absent.

OR Not Supported in GMSC C Indicates that the GMSC does not support OR, and that RCH shall

not be sent. Shall be present if the HLR received the Send
Routeing Info from the GMSC without or-Capability information
Element, otherwise shall be absent.

10.3.2 Provide Roaming Number ack

This message is specified in GSM-03.TS 23.018 [56].
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10.3.3 Provide Roaming Number negative response

This message is specified in GSM-03.TS 23.018 [56].

10.3.4 Provide Subscriber Information

This message is specified in GSM-03:TS 23.018 [56].

10.3.5 Provide Subscriber Information ack

This message is specified in GSM-03.TS 23.018 [56].

10.4

Messages on the E interface (MSC-MSC)

10.4.1 Resume Call Handling
The following information elements are required:
Information element name Required Description

Call reference number M Call reference number used by the GMSC for this call.

Forwarding reason Indicates the reason for forwarding (on call deflection, on busy, on
no subscriber reply, or on mobile subscriber not reachable).

Basic service group M Basic service group which applies for this call.

IMSI M IMSI of the B subscriber.

Forwarded-to number M E.164 number of the C subscriber.

Noatification to calling party M Indication of whether the calling party is to be notified that the call
has been forwarded.

Forwarded-to subaddress C Subaddress of the C subscriber (see GSM-83.TS 23.003 [44]).
Shall be present if a forwarded-to subaddress is stored in the VLR
in association with the forwarded-to number; otherwise shall be
absent.

Redirecting presentation C Indication of whether the MSISDN of the B subscriber shall be
presented to the C subscriber. Shall be present if VMSCB
supports the handling of the redirecting number, otherwise shall
be absent.

MSISDN C E.164 number which identifies the B subscriber. It will be used to
create the redirecting number presented to the C subscriber. Shall
be present if VMSCB supports the handling of the redirecting
number, otherwise shall be absent.

CUG interlock C For the definition of this IE, see GSM-03-TS 23.085 [79]. Shall be
present if the VLR has determined that the forwarded call is to be
treated as a CUG call in accordance with the rules in
GSM-0O3-TS 23.085 [79], otherwise shall be absent.

CUG outgoing access C For the definition of this IE, see GSM-03-TS 23.085 [79]. Shall be
present if the VLR has determined that the forwarded call is to be
treated as a CUG call with outgoing access in accordance with the
rules in GSM-03-TS 23.085 [79], otherwise shall be absent.

Originating CSI C Originating CAMEL subscription information excluding triggering

criteria. Shall be present if the B subscriber has subscribed to
originating CAMEL service, VMSCB supports CAMEL and the
triggering criteria are satisfied for the forwarding leg; otherwise
shall be absent.
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**** Next modified section ****

Annex A (informative):
Handling of an IAM at an MSC

An MSC which receives an IAM from an originating exchange may react in three different ways:

- ltactsasatransit exchange, i.e. it relays the IAM to a destination exchange determined by analysis of the called
party address, and thereafter relays other | SUP signalling between the originating and destination exchange until
the connection is released. This behaviour is not specific to UMTS or GSM;

- It actsas aterminating exchange, i.e. it attempts to connect the call to an MS currently registered in the service
area of the MSC;

- ltactsasaGMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing
information, the M SC uses the routeing information from the HLR to construct an |AM, which it sendsto a
destination exchange determined by analysis of the routeing information from the HLR.

The method which the MSC uses to determine how to handle the IAM is described in GSM-03.TS 23.018 [56].
However, the number analysis required to derive the address of an HLR in adifferent PLMN from the MSC is much
more extensive than that required to derive the address of an HLR in the same PLMN as the MSC - the MSC needs to be
able to recognise the combination of country code and national destination code for every subscriber of every PLMN to
which calls are to be optimally routed.

A PLMN operator may decide to implement the ability to recognise a called party address as belongingto a UMTS or
GSM PLMN which is not the PLMN of the MSC in only a subset of the MSCsin his PLMN. Other MSCs will route
international calls to one of the M SCs which have the capability for extra number analysis.

When a GMSC has interrogated an HLR and received an MSRN, the GM SC may need to route the call to the HPLMN
of the called subscriber. If the call is routed through an M SC which has the capability to analyse an address to derive an
HLR address, a method must be provided to prevent the transit MSC from performing a further interrogation of the
HLR, using the MSRN as an MSISDN. The method used to prevent this further interrogation is a matter for the PLMN
operator.
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6.2.2.1 GMSC does not support OR

If the GM SC does not support OR, it omits the ‘or-capability' information element from the SRI(B) request. The HLR
will-then sends the 'OR NnotS supported in GM SC' indicator within the PRN to the VLRA/MSCB. VMSCB will not
send the RCH to the GMSC if the 'OR Nnot Ssupported in GMSC' indicator was received.in the PRN. Instead, the call
will be forwarded at VM SCB.
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**** Next modified section ****

Procedure OR_HLR_Interrogate VLR
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) Procedure in the HLR N
to handle onterrogation of -
"the VLR for optimal routeing,

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

Procedure OR_HLR_Interrogate_VLR
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Fail

Figure 11: Procedure OR_HLR_Interrogate VLR

**** Next modified section ****
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9.6.2 Functional behaviour of VLRB for roaming number allocation

The functional behaviour of VLRB for roaming number allocation is specified in GSM 03.18 [6]. The only function
specific to Support of Optimal Routeing is the storage of the OR indicator, the 'OR not supported in GMSC' indicator,
the GM SC address and the call reference number if VLRB receives them in the Provide Roaming Number request.
9.6.3 Functional behaviour of VLRB when handling an incoming call

The functional behaviour of VLRB when handling a regquest for information to handle an incoming call is specified in
GSM 03.18[6]. The only functions specific to Support of Optimal Routeing are:

- theinclusion in the Complete Call or Process Call Waiting, if the call isto be offered to the B subscriber, of the
OR indicator and the GMSC addressif VLRB received them in the Provide Roaming Number request;

- theinclusion in the Send Info For Incoming Call response, if the call isto be forwarded, of:

- the OR indicator, the 'OR not supported in GM SC' indicator, the GM SC address and the call reference
number if VLRB received them in the Provide Roaming Number request;

- thebasic service which applies for this call.
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**** Next modified section ****

Procedure Handle_ ORLCF_VMSC
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Procedure Handle_ ORLCF_VMSC
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Figure 12: Procedure Handle_ ORLCF_VMSC

**** Next modified section ****
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10.1.4 Send Info For Incoming Call ack

This message is specified in GSM 03.18 [6]. The following additional information elements are required:

Information element name Required Description

OR indicator C Indicates whether the call has been routed directly from a GMSC
not in the same PLMN as the HLR. Shall be present if it was
received in the Provide Roaming Number, otherwise shall be
absent.

GMSC address C E.164 address of the GMSC. Shall be present if it was received in
the Provide Roaming Number, otherwise shall be absent.

Call reference number C Call reference number used by the GMSC for this call. Shall be
present if it was received in the Provide Roaming Number,
otherwise shall be absent.

Originating CSI C Originating CAMEL subscription information. Shall be present if
the B subscriber has subscribed to originating CAMEL service and
VMSCB supports CAMEL,; otherwnse shall be absent

OR not supported in GMSC c

be Dresent |f |t was recelved in the Prowde Roamlnq Number

otherwise shall be absent

**** Next modified section ****

10.3.1 Provide Roaming Number
This message is specified in GSM 03.18 [6]. The following additional information elements are required:
Information element name Required Description

GMSC address C E.164 address of the GMSC. Shall be present if it was received by
the HLR in the Send Routeing Info, otherwise shall be absent.

Call reference number C Call reference number used by the GMSC for this call. Shall be
present if it was received by the HLR in the Send Routeing Info,
otherwise shall be absent.

OR interrogation indicator C Indicates that the HLR received the corresponding Send Routeing
Info from a GMSC not in the same PLMN as the HLR. Shall be
present if the HLR received the Send Routeing Info from a GMSC
not in the same PLMN as the HLR, otherwise shall be absent.

OR Nnot Ssupported in GMSC C Indicates that the GMSC does not support OR, and that RCH shall

not be sent. Shall be present if the HLR received the Send
Routeing Info from the GMSC without the 6rOR -Ecapability
information Element, otherwise shall be absent.
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1 Scope

It is necessary to transfer between entities of a Public Land Mobile Network (PLMN) information specific to the PLMN
in order to deal with the specific behaviour of roaming Mobile Stations (MS)s. The Signalling System No. 7 specified
by CCITT isused to transfer thisinformation.

This Technical Specification (TS) describes the requirements for the signalling system and the procedures needed at the
application level in order to fulfil these signalling needs.

Clauses 1 to 6 are related to general aspects such as terminology, mobile network configuration and other protocols
required by MAP.

MAP consists of a set of MAP services which are provided to MAP service-users by a MAP service-provider.

MAP service-user MAP service-user

— Service Interface B E—

MAP Service-provider

Figure 1.1/1: Modelling principles

Clauses 7 to 13A of the present document describe the MAP services.

Clauses 14 to 17 define the MAP protocol specification and the behaviour of service provider (protocol elementsto be
used to provide MAP services, mapping on to TC service primitives, abstract syntaxes, etc.).

Clauses 18 to 25 describe the MAP user procedures which make use of MAP services.



2 References

[71] CCITT Recommendation Q.699: "Interworking between the Digital Subscriber Signalling System
Layer 3 protocol and the Signalling System No.7 ISDN User part”.



5.2.2.2 Managing the version look-up table

WHEN it receives a MAP-OPEN ind the MAP-User determines the originating entity number either using the
originating address parameter or the originating reference parameter or retrieving it from the subscriber data using the
IMSI or the MSISDN.

| F the entity number is known
THEN
It updates (if required) the associated list of highest supported ACs
ELSE
It creates an entry for this entity and includes the received AC-name in the list of highest supported ACs.
WHEN starting a procedure, the originating MAP-user looks up its version control table.
| F the destination address is known and not timed-out
THEN
It retrieves the appropriate AC-name and uses it
I F the dialogue is accepted by the peer
THEN
It does not modify the version control table
EL SE (this should never occur)

It starts a new dial ogue with the common highest version supported (based on information implicitly
or explicitly provided by the peer).

It replaces the old AC-name by the new onein the list of associated highest AC supported.
ELSE
It uses the AC-name which corresponds to the highest version it supports.
| F the dialogue is accepted by the peer
THEN

It adds the destination node in its version control table and includes the AC-Name in the list of
associated highest AC supported.

ELSE

It starts a new dial ogue with the common highest version supported (based on information implicitly or
explicitly provided by the peer).

| F the destination node was not known
THEN

It adds the destination node in its version control table and includes the new AC-Namein the list of
associated highest AC supported.

ELSE

It replaces the old AC-name by the new onein thelist of highest supported AC and reset the timer.



5.2.2.3 Optimizing the method

A table look-up may be avoided in some cases if both the HLR and the VLR or both the HLR and the SGSN store for
each subscriber the version of the AC-name used at location updating. Then:

- for procedures which make use of the same application-context, the same AC-name (thus the same version) can
be selected (without any table look-up) when the procedure is triggered;

- for procedures which make use of a different application-context but which includes one of the packages used by
the location updating AC, the same version can be selected (without any table look-up) when the procedure is
triggered;

for HLR:
- Subscriber data modification (stand alone);
for VLR:

- Data Restoration.

6 Requirements concerning the use of SCCP and TC

6.1 Use of SCCP

The Mobile Application Part makes use of the services offered by the Signalling Connection Control Part of Signalling
System No. 7. CCITT Blue Book or ITU-T (03/93) Recommendations Q.711 to Q.716 should be consulted for the full
specification of SCCP. In North America (World Zone 1) the national version of SCCP is used as specified in ANSI
T1.112. Interworking between a PLMN in North America and a PLMN outside North Americawill involve an STP to
trans ate between ANSI SCCP and ITU-T/CCITT SCCP.

6.1.1 SCCP Class

MAP will only make use of the connectionless classes (0 or 1) of the SCCP.

6.1.2 Sub-System Number (SSN)

The Application Entities (AES) defined for MAP consist of several Application Service Elements (ASEs) and are
addressed by sub-system numbers (SSNs). The SSNs for MAP are specified in GSM 03.03 [17].



6.1.3.8 The Serving GPRS Support Node (SGSN)

The HLR will initiate dial ogues towards the SGSN if it is aware that one of its subscribersisin the SGSN's serving area.
This means that a GPRS location updating has been successfully completed, i.e, the HLR has indicated successful
completion of the GPRS location update to the SGSN. The routeing information used by the HLR is derived form the
E.164 SGSN number received as parameter of the MAP message initiating the GPRS update location procedure. If the
SGSN isin the same PLMN asthe HLR, the SGSN may be addressed directly by an SPC derived from the E.164 SGSN
number. For dialogues viathe international PSTN/ISDN signalling network, the presence of the E.164 SGSN number in
the Called Party Addressis required.

When the GM SC initiates dialogues towards the SGSN the SGSN (MAP) SSN (See GSM 03.03) shall be included in
the called party address. The routeing information used by the GMSC is derived from the E.164 SGSN number received
as a parameter of the MAP message initiating the forward short message procedure. If the GM SC does not support the
GPRS functionality the MSC (MAP) SSN value shall be included in the called party address.

Note: Every VM SC and SGSN shall have uniquely identifiable application using E.164 numbers, for the
purpose of SMS over GPRS when the GM SC does not support the GPRS functionality.



6.2 Use of TC

The Mobile Application part makes use of the services offered by the Transaction Capabilities (TC) of Signalling
System No. 7. ETS 300 287, which is based on CCITT White Book Recommendations Q.771 to Q.775, should be

consulted for the full specification of TC.



7.3.2 MAP-CLOSE service

This serviceis used for releasing a previously established MAP dialogue. The service may be invoked by either MAP
service-user depending on rules defined within the service-user. The service is an unconfirmed service with parameters
as shown in table 7.3/4.

Table 7.3/4: Service-primitives for the MAP-CLOSE service

Parameters Request Indication
Release method M
Specific Information U C(=)
Release method:

This parameter can take the following two values:
- normal release; in this case the primitive is mapped onto the protocol and sent to the peer;

- prearranged end; in this case the primitive is not mapped onto the protocol. Prearranged end is managed
independently by the two users, i.e. only the request type primitive is required in this case.

Specific information:

This parameter may be used for passing any user specific information. Establishment and processing of the Specific
information is not specified by GSM and shall be performed according to operator specific requirements.



7.3.5 MAP-P-ABORT service

This service enables the MAP service-provider to abort aMAP dialogue. The service is a provider-initiated service with
service-primitives as shown in table 7.3/8.

Table 7.3/8: Service-primitives for the MAP-P-ABORT service

Parameters Indication
Provider reason M
Source M




7.5 General rules for mapping of services onto TC

7.5.1 Mapping of common services

Table 7.5/1 gives an overview of the mapping rules for mapping of common services onto TC-services. Table 7.5/2
gives the mapping rules for mapping of T C-services onto common Services.

Protocol machine descriptionis givenin clauses 14 to 17.

Table 7.5/1: Mapping of common services onto TC services

MAP service-primitive TC service-primitive

MAP-OPEN request

(+ any user specific service primitives) TC-BEGIN request

+ MAP-DELIMITER request (+ component handling primitives)
MAP-OPEN response

(+ any user specific service primitives) TC-CONTINUE request (note)

+ MAP-DELIMITER request (+ component handling primitives)
(any user specific service primitives) TC-CONTINUE request

+ MAP-DELIMITER request (+ component handling primitives)
(any user specific service primitives) TC-END request

+ MAP-CLOSE request (+ component handling primitives)
MAP-U-ABORT request TC-U-ABORT request

NOTE: or TC-END if the MAP-CLOSE request has been received before the MAP-DELIMITER request.

Table 7.5/2: Mapping of TC services onto common service

TC service-primitive MAP service-primitive
TC-BEGIN indication MAP-OPEN indication
(+ component handling primitives) (+ user specific service primitives)

+ MAP-DELIMITER indication (note 1)

TC-CONTINUE indication First time:

(+ component handling primitives) MAP-OPEN confirm

(+ user specific service primitives)

+ MAP-DELIMITER indication (note 1)

Subsequent times:
(user specific service primitives)
+ MAP-DELIMITER indication (note 1)

TC-END indication MAP-OPEN confirm (note 6)
(+ component handling primitives) (user specific service primitives)
+ MAP-CLOSE indication

TC-U-ABORT indication MAP-U-ABORT indication or
MAP-P-ABORT indication (note 2)
MAP-OPEN confirmation (note 3)

TC-P-ABORT indication MAP-P-ABORT indication (note 4)
MAP-OPEN confirmation (note 5)

NOTE 1: It may not be necessary to present this primitive to the user for MAP version 2 applications.

NOTE 2: The mapping depends on whether the TC-U-ABORT indication primitive contains a MAP-abort-PDU
from the remote M AP service-provider or a MAP-user-abort-PDU from the remote MAP service-user.




NOTE 3: Only if the opening sequenceis pending and if the " Abort Reason™ in the TC-U-ABORT indication is set
to "Application Context Not Supported".

NOTE 4: |f the"Abort Reason" in the TC-P-ABORT indication is set to a value different from "Incorrect
Transaction Portion".

NOTE 5: Only if the opening sequence is pending and if the " Abort Reason" in the TC-P-ABORT indication is set
to "Incorrect Transaction Portion".

NOTE 6: Only if opening sequence is pending.



7.6.1.2 Linked Id

This parameter is used for linked services and it takes the value of the invoke Id of the service linked to.



7.6.1.4

User error

This parameter can take values as follows:

NOTE: Thevaluesare grouped in order to improve readability; the grouping has no other significance.

a) Generic error:

b)

©)

d)

system failure, i.e. atask cannot be performed because of a problem in another entity. The type of entity or
network resource may be indicated by use of the network resource parameter;

datamissing, i.e. an optional parameter required by the context is missing;

unexpected data value, i.e. the data type is formally correct but its value or presence is unexpected in the
current context;

resource limitation;
initiating release, i.e. the receiving entity has started the release procedure;
facility not supported, i.e. the requested facility is not supported by the PLMN;

incompatible terminal, i.e. the requested facility is not supported by the terminal.

Identification or numbering problem:

unknown subscriber, i.e. no such subscription exists;
number changed, i.e. the subscription does not exist for that number any more;
unknown M SC;

unidentified subscriber, i.e. if the subscriber is not contained in the database and it has not or cannot be
established whether or not a subscription exists;

unallocated roaming number;
unknown equipment;

unknown location area.

Subscription problem:

roaming not allowed, i.e. alocation updating attempt is made in an area not covered by the subscription;
illegal subscriber, i.e. illegality of the access has been established by use of authentication procedure;
bearer service not provisioned;

teleservice not provisioned;

illegal equipment, i.e. the IMEI check procedure has shown that the IMEI is blacklisted or not whitelisted.

Handover problem:

no handover number available;

subsequent handover failure, i.e. handover to athird MSC failed for some reason.

Operation and maintenance problem:

tracing buffer full, i.e. tracing cannot be performed because the tracing capacity is exceeded.



f)

Call set-up problem:

no roaming number available, i.e. aroaming number cannot be allocated because all available numbersare in
use;

absent subscriber, i.e. the subscriber has activated the detach service or the system detects the absence
condition. This error may be qualified to indicate whether the subscriber was IMS| detached, in arestricted
areaor did not respond to paging;

busy subscriber. This error may be qualified to indicate that the subscriber was busy due to CCBS and that
CCBSispossible;

no subscriber reply;
forwarding violation, i.e. the call has already been forwarded the maximum number of times that is allowed;

CUG rgject, i.e. the call does not pass a CUG check; additional information may also be given in order to
indicate rejection due to e.g. incoming call barred or non-CUG membership.

call barred. Optionally, additional information may be included for indicating either that the call meetsa
barring condition set by the subscriber or that the call is barred for operator reasons. In case of barring of
Mobile Terminating Short Message, the additional information may indicate a barring condition due to
«unauthorised Message Originator».

optimal routeing not allowed, i.e. the entity which sends the error does not support optimal routeing, or the
HLR will not accept an optimal routeing interrogation from the GMSC, or the call cannot be optimally routed
because it would contravene optimal routeing constraints.

forwarding failed, i.e. the GMSC interrogated the HLR for forwarding information but the HLR returned an
error.



7.6.2 Numbering and identification parameters



7.6.2.33 Group Id

This parameter is used to describe groups a subscriber can be a member of. A subscriber can partake in all group calls
(VBS/VGCS) where he subscribed to the respective groups.



7.6.2.36 B-subscriber address

This parameter refers to the address used by the SIWFS to route the outgoing call from the SIWFS to either the B-
subscriber in case of the non-loop method or back to the VM SC in case of the loop method.



7.6.3.39 Voice Group Call Service (VGCS) Data

This parameter refersto one or more groups a subscriber may be a member of for voice group calls.

7.6.3.40 Voice Broadcast Service (VBS) Data

This parameter refersto one or more groups a subscriber may be a member of for the voice broadcast service. Per group
it is further indicated whether the subscriber is only alowed to listen to respective group calls or whether heisin
addition entitled to initiate respective voice broadcast calls.



7.6.3.47 Qo0S-Subscribed

This parameter indicates the quality of service subscribed for a certain service. It isdefined in GSM 03.60.



7.6.5.12 UU Data
This parameter includes User-To-User Data. It isdefined in GSM 03.87.

7.6.5.13 UUS CF Interaction

This parameter indicates if the call forwarding or call deflection has been activated after UUSL request has been
accepted . It isdefined in GSM 03.87.



8.1.1.3 Parameter definitions and use



8.1.2 MAP_UPDATE_LOCATION service

8.1.2.1 Definition

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

The MAP_UPDATE_LOCATION serviceis aconfirmed service using the service primitives given in table 8.1/2.

8.1.2.2 Service primitives

Parameter name

Request

Indication

Response

Confirm

Invoke Id

IMSI

MSC Address

VLR number

LMSI

Supported CAMEL Phases
SoLSA Support Indicator
IST Support Indicator

<<

o0on0cCcs<

M(=)
M(=)
M(=)
M(=)
C(=)
C(=)
C(=)
C(

M(=)

M(=)

C()

HLR number
User error C C(=)
Provider error O

Table 8.1/2: MAP_UPDATE_LOCATION

8.1.2.3 Parameter definitions and use
Invoke Id

See definition in subclause 7.6.1.

IMSI

See definition in subclause 7.6.2.

MSC Address

See definition in subclause 7.6.2. The MSC addressis 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 subclause 7.6.2.
LMSI

See definition in subclause 7.6.2. It is an operator option to provide the LMSI 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.

HLR number
See definition in subclause 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 roamin
Subscribed LSAS, then the HLR shall reject the roaming and indicate to the VLR that roaming is not allowed to that
Subscriber inthe VLR.



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

IST Support Indicator

This parameter is used to indicate to the HLR that the VM SC supports basic IST functionality, that is, the VMSC 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
ismarked 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 IST 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 akey. If this additional capability is not included
in the Update Location indication and the HL R 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
allow service assuming the associated risk of not having the IST Command mechanism available.

User error

In case of unsuccessful updating, an error cause shall be returned by the HLR. The following error causes defined in
subclause 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
isqualified by the roaming restriction reason "PLMN Not Allowed" or "Operator Determined Barring”. If no
qualificationisreceived (HLR with MAP Version 1), "PLMN Not Allowed" istaken as default.

- systemfailure;
- unexpected datavalue.
Provider error

For definition of provider errors see subclause 7.6.1.

8.1.3 MAP_CANCEL_LOCATION service

8.1.3.1 Definition

Thisserviceis used between HLR and VLR to delete a subscriber record from the VLR. It may be invoked
automatically when an MS moves from one VLR area to another, to remove the subscriber record from the old VLR, or
by the HLR operator to enforce alocation updating from the VLR to the HLR, e.g. on withdrawal of a subscription.

Also this serviceis used between HLR and SGSN to delete a subscriber record from the SGSN. It may be invoked
automatically when an MS moves from one SGSN area to another, to remove the subscriber record from the old SGSN,
or by the HLR operator to enforce alocation updating from the SGSN to the HLR.

The MAP_CANCEL_LOCATION service is aconfirmed service using the primitives defined in table 8.1/3.



8.1.3.2 Service primitives

Table 8.1/3: MAP_CANCEL_LOCATION

Parameter name Request Indication Response Confirm

Invoke Id M(=) M(=) M(=)
IMSI M(=)
LMSI C(=)
Cancellation Type C(=)
User error Cc C(=)
Provider error (©)

00

8.1.3.3 Parameter definitions and use
Invoke Id

See definition in subclause 7.6.1.

IMSI

See definition in subclause 7.6.2.

LMSI

See definition in subclause 7.6.2. The LM SI shall be included if it has been received from VLR. LM S is not applicable
between SGSN and HLR.

Vaue 0000 0000 can be used to indicate that the LM S| is not in use.

Cancellation Type

See definition in subclause 7.6.3. The presence of this parameter is mandatory when the Cancel Location is sent to the
SGSN. If the VLR receives this parameter and do not understand it the VLR shall ignoreiit.

User error

If the cancellation fails, an error cause isto be returned by the VLR or by the SGSN. One of the following error causes
defined in subclause 7.6.1 shall be used:

- unexpected data value;
- data missing.
Provider error

For definition of provider errors see subclause 7.6.1.



8.4.7 MAP_SEND_HANDOVER_REPORT service

8.4.7.1 Definition

This serviceis used between VLR and MSC-B (B-interface) to transfer the handover number to be forwarded to and
used by MSC-A.

The MAP_SEND_HANDOVER_REPORT service is a confirmed service using the primitives from table 8.4/7.

8.4.7.2 Service primitives

Table 8.4/7: MAP_SEND_HANDOVER_REPORT

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

Linked Id M M(=)

Provider error 0]
8.4.7.3 Parameter use

Invoke Id

For definition of this parameter see subclause 7.6.1.

Handover Number

For definition of this parameter see subclause 7.6.2.
Linked Id

For definition of this parameter see subclause 7.6.1. This serviceis linked with
MAP_ALLOCATE_HANDOVER_NUMBER.

Provider error

For definition of this parameter see subclause 7.6.1.



8.5.2 MAP_SEND_AUTHENTICATION_INFO service

85.2.1 Definition

This service is used between the VLR and the HLR for the VLR to retrieve authentication information from the HLR.
The VLR requests some sets of RAND/SRES/K ¢ vectors.

Also this service is used between the SGSN and the HLR for the SGSN to retrieve authentication information from the
HLR. The SGSN requests some sets of RAND/SRES/K ¢ vectors.

If the HLR cannot provide the VLR or the SGSN with triplets, an empty response is returned. The VLR or the SGSN
may then re-use old authentication triplets, except where this is forbidden under the conditions specified in GSM 03.20
[24].

If the VLR or SGSN receivesa MAP_Send AUTHENTICATION_INFO response containing a User Error parameter
as part of the handling of an authentication procedure, the authentication procedure in the VLR or SGSN shall fail.

Security related network functions are further described in GSM 03.20.

The serviceis aconfirmed service and consists of four service primitives.

8.5.2.2 Service primitives

The service primitives are shown in table 8.5/2.

Table 8.5/2: MAP_SEND_AUTHENTICATION_INFO parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
IMSI M M(=)

AuthenticationSetList C C(=)
User error C C(=)
Provider error O
8.5.2.3 Parameter use

Invokeid

See subclause 7.6.1 for the use of this parameter.
IMSI
See subclause 7.6.2 for the use of this parameter.

AuthenticationSetL ist

A set of one to five authentication vectors are transferred from the HLR to the VLR or from the HLR to the SGSN, if the
outcome of the service was successful.

User error

One of the following error causes defined in subclause 7.6.1 shall be sent by the user in case of unsuccessful outcome of
the service, depending on the respective failure reason:

- unknown subscriber;

unexpected data value;

- systemfailure;

data missing.



Provider error

See subclause 7.6.1 for the use of this parameter.



8.7.2 MAP_OBTAIN_IMEI service

8.7.2.1 Definition

This serviceis used between the VLR and the MSC to request the IMEI. If the IMEI is not availableinthe MSC, it is
requested from the MS.

The serviceis aconfirmed service and consists of four service primitives.

8.7.2.2 Service primitives

The service primitives are shown in table 8.7/2.

Table 8.7/2: MAP_OBTAIN_IMEI parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
IMEI C C(=)
User error C C(=)
Provider error (@)
8.7.2.3 Parameter use

Invokeid

See subclause 7.6.1 for the use of this parameter.
IMEI

See subclause 7.6.2 for the use of this parameter. The parameter isincluded in the service response from the MSC to the
VLR on successful outcome of the service.

User error
If the servicefails, the VLR sends the user error System Failure (see subclause 7.6.1) to the MSC.
Provider error

See subclause 7.6.1 for the use of this parameter.

8.8 Subscriber management services

8.8.1 MAP-INSERT-SUBSCRIBER-DATA service

8.8.1.1 Definition
This serviceisused by an HLR to update a VLR with certain subscriber datain the following occasions:

- theoperator has changed the subscription of one or more supplementary services, basic services or data of a
subscriber. Note that in case of withdrawal of a Basic or Supplementary service this primitive shall not be used;

- the operator has applied, changed or removed Operator Determined Barring;
- the subscriber has changed data concerning one or more supplementary services by using a subscriber procedure;

- the HLR provides the VLR with subscriber parameters at |ocation updating of a subscriber or at restoration. In
this case, this serviceis used to indicate explicitly that a supplementary serviceis not provisioned, if the
supplementary service specification requiresit. The only supplementary services which have this requirement are
the CLIR and COLR services. Network access mode is provided only in restoration.



Also this serviceis used by an HLR to update an SGSN with certain subscriber datain the following occasions:

if the GPRS subscription has changed;

if the network access mode is changed;

the operator has applied, changed or removed Operator Determined Barring;

the HLR provides the SGSN with subscriber parameters at GPRS |ocation updating of a subscriber.

It isaconfirmed service and consists of the primitives shown in table 8.8/1.

8.8.1.2 Service primitives

Table 8.8/1: MAP-INSERT-SUBSCRIBER-DATA

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
IMSI C C(=)

MSISDN C C(=)

Category C C(=)

Subscriber Status C C(=)

Bearer service List C C(=) C C(=)
Teleservice List C C(=) C C(=)
Forwarding information List C C(=)

Call barring information List C C(=)

CUG information List C C(=)

SS-Data List C C(=)

eMLPP Subscription Data C C(=)

Operator Determined Barring General data C C(=) C C(=)
Operator Determined Barring HPLMN data C C(=)

Roaming Restriction Due To Unsupported C C(=)

Feature

Regional Subscription Data C C(=)

VLR CAMEL Subscription Info C C(=)

Voice Broadcast Data C C(=)

Voice Group Call Data C C(=)

Network access mode C C(=)

GPRS Subscription Data C C(=)

Roaming Restricted In SGSN Due To C C(=)

Unsupported Feature

North American Equal Access preferred Carrier U C(=)

Id List

LSA Information C C(=)

IST Alert Timer C C(=)

SS-Code List C C(=)
LMU Identifier C C(=)

LCS Information C C(=)

Regional Subscription Response C C(=)
Supported CAMEL Phases C C(®
User error U C(=)
Provider error 0]
8.8.1.3 Parameter use

All parameters are described in subclause 7.6. The following clarifications are applicable:

Network access mode

This parameter defines if the subscriber has accessto MSC/VLR and/or to SGSN. This parameter is used by SGSN and
MSC/VLR. In VLR, the parameter is used only as part of Restore Data Procedure and the parameter is not stored in the
VLR.

IMS|



It isonly included if the serviceis not used in an ongoing transaction (e.g. location updating). This parameter is used by
the VLR and the SGSN.

MSISDN

It isincluded either at location updating or when it is changed. The MSISDN sent shall be the basic MSISDN. This
parameter is used by the VLR and the SGSN.

Category

It isincluded either at location updating or when it is changed. This parameter is used only by the VLR and if the SGSN
receives this parameter it shall ignore it.

Subscriber Status
It isincluded either at location updating or when it is changed.

To apply, remove or update Operator Determined Barring Categories the Subscriber Statusis set to Operator
Determined Barring. In this case ODB General Data shall also be present. If the Operator Determined Barring applies
and the subscriber is registered in the HPLMN and HPLMN specific Operator Determined Barring applies then ODB
HPLMN Specific Data shall also be present.

To remove al Operator Determined Barring Categories the Subscriber Status shall be set to " Service Granted". This
parameter is used by the VLR and the SGSN.

Bearer service List

A list of Extensible Bearer service parameters (Extensible Bearer service is defined in subclause 7.6). An Extensible
Bearer service parameter must be the code for an individual Bearer service, except in the cases described below.

The codes for the Bearer service groups "all AlternateSpeech-DataCDA" and "all AlternateSpeech-DataCDS" shall, if
applicable, be sent from the HLR to the VLR as a pair. The codes for the Bearer service groups

"all SpeechFollowedByDataCDA" and "all SpeechFollowedByDataCDS" shall, if applicable, be sent from the HLR to
the VLR asapair.

If itisincluded in the Request/Indication, it includes either all Extensible Bearer services subscribed (at location
updating or at restoration) or only the ones added (at subscriber data modification).

If the VLR receives an Indication containing any Extensible Bearer service parameters which it does not
support/allocate it returns them in the response to the HLR and discards the unsupported Extensible Bearer services (no
error is sent back), except in the cases described below.

If the VLR receives the codes for the Bearer service groups "all SpeechFollowedByDataCDA" and

"all SpeechFollowedByDataCDS" and supports one or more of the circuit-switched synchronous or asynchronous data
rates specified for smple data bearer services, it shall accept the bearer service codes, and not return themin the
response to the HLR. If the VLR does not support any of the circuit-switched synchronous or asynchronous data rates
specified for simple data bearer services, and receives the pair of codes for "all AlternateSpeech-DataCDA" and
"alAlternateSpeech-DataCDS" or the pair of codes for "all SpeechFollowedByDataCDA" and

"all SpeechFollowedByDataCDS", it shall reject the pair of codes by returning them in the response to the HLR. This
parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Teleservice List

A list of Extensible Teleservice parameters (Extensible Teleserviceis defined in subclause 7.6). An Extensible
Teleservice parameter must be the code for an individual Teleservice.

If it isincluded in the Request/Indication, it contains either all Extensible Teleservices subscribed (at location updating
or at restoration) or the ones added (at subscriber data modification). Only the Extensible Teleservices that are relevant
to the node at which the message is received should be included in the Teleservice List.

If the VLR or the SGSN receives an Indication containing any Extensible Teleservice parameters which it does not
support/allocate it returns them in the response to the HLR and discards the unsupported Extensible Teleservices (no
error is sent back). This parameter is used by the VLR and the SGSN.



Forwarding information List

A list of Extensible Forwarding information parameters (Extensible Forwarding information is defined in subclause 7.6).
It includes Call Forwarding services either at location updating or at restoration or when they are changed. Each
Extensible Forwarding information parameter shall be treated independently of all other parametersin the primitive.

The Extensible Forwarding information shall include the SS-Code for an individual call forwarding supplementary
service. The Extensible Forwarding information shall contain one or more Extensible Forwarding Features (Extensible
Forwarding Feature is defined in subclause 7.6).

The Extensible Forwarding Feature may include an Extensible Basic Service Group. This shall be interpreted according
to the rules in subclause 8.8.1.4.

The Extensible Forwarding Feature shall contain an Extensible SS-Status parameter.

If the Extensible SS-Status indicates that call forwarding is registered then (except for call forwarding unconditional) the
Extensible Forwarding Feature shall contain a forwarded-to number and, if available, the forwarded-to subaddress. In
other states the forwarded-to number and, if applicable, the forwarded-to subaddress shall not be included. For call
forwarding unconditional the forwarded-to number and, if applicable, the forwarded-to subaddress shall not be included.
If the VLR does not receive a forwarded-to subaddress then it shall assume that a forwarded-to subaddress has not been
registered.

The Extensible Forwarding Feature shall contain the extensible forwarding options (except for call forwarding
unconditional where the extensible forwarding options shall not be included). Bits 3 and 4 of the extensible forwarding
options shall beignored by the VLR, and may be set to any value by the HLR.

For call forwarding on no reply: If the extensible SS-Status indicates that call forwarding is registered then the
Extensible Forwarding Feature shall contain an extensible no reply condition timer. In other states the no reply condition
timer shall not be included.

For call forwarding services other than call forwarding on no reply: The Extensible Forwarding Feature shall not contain
ano reply condition timer.

If the VLR receives an Indication containing any Call Forwarding service codes which it does not support/allocate it
returns them to the HLR in the parameter SS-Code List and discards the unsupported Call Forwarding service codes (no
error is sent back). This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignoreit.

Cdll barring information List

A list of Extensible Call barring information parameters (Extensible Call barring information is defined in

subclause 7.6). It includes Call Barring services either at location updating or at restoration or when they are changed.
Each Extensible Call barring information parameter shall be treated independently of all other parameters in the
primitive.

The Extensible Call barring information shall include the SS-Code for an individual call barring supplementary service.
The Extensible Call barring information shall contain one or more Extensible Call Barring Features (Extensible Call
Barring Feature is defined in subclause 7.6).

The Extensible Call Barring Feature may include an Extensible Basic Service Group. This shall be interpreted according
to the rules in subclause 8.8.1.4.

The Extensible Call Barring Feature shall contain an extensible SS-Status parameter.

If the VLR receives an Indication containing any Extensible Call Barring service codes which it does not
support/allocate it returns them to the HLR in the parameter SS-Code List and discards the unsupported Extensible Call
Barring service codes (no error is sent back). This parameter is used only by the VLR and if the SGSN receives this
parameter it shall ignoreit.



CUG information List

A list of CUG information list parameters (CUG information is defined in subclause 7.6). It includes CUG information
either at location updating or at restoration or when it is changed.

At location updating, restoration or when there is a change in CUG data, the HLR shall include the complete CUG-
SubscriptionList and, if there are options per basic group, it shall aso include the complete CUG-Featurel.ist. If there
are not options per extensible basic service group the CUG-FeatureList shall not be included.

In any dialogue, the first insertSubscriberData message which contains CUG information shall include a non-empty
CUG-SubscriptionList.

When the VLR receives CUG data it shall replace the stored CUG data with the received data set.

If CUG-FeatureList is omitted in the Insert Subscriber Data operation VLR shall interpret that no options per extensible
basic service group exist, and then it shall apply the default valuesi.e. no outgoing access, no incoming access, no
preferential CUG exists.

If CUG-Featureisreceived without preferential CUG, the VLR shall interpret that no preferential CUG applies.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error
Unexpected Data Value.

Note that data consistency between CUG subscription data and CUG feature data is the responsibility of the HLR.

If the VLR does not support the CUG service it returnsits code to the HLR in the parameter SS-Code List and discards
the received information (no error is sent back). This parameter is used only by the VLR and if the SGSN receivesthis
parameter it shall ignoreit.

SS-DatalList

A list of Extensible SS-Data parameters (Extensible SS-Datais defined in subclause 7.6). It is sent for any other
supplementary service than Call Forwarding, Call Barring, CUG and eMLPP either at location updating or at
restoration or when they are changed. Each SS-Data parameter shall be treated independently of all other parametersin
the primitive.

The Extensible SS-Data shall include the SS-Code for an individual supplementary service.

The Extensible SS-Data shall contain an Extensible SS-Status parameter and any subscription options that are applicable
to the service defined by the SS-Code.

The SS-Data may include a Basic Service Group List. This shall be interpreted according to therulesin
subclause 8.8.1.4.

If the VLR receives an Indication containing any supplementary service codes which it does not support/allocate it
returns them to the HLR in the parameter SS-Code List and therefore discards the unsupported service codes received
(no error is sent back). This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore
it.

Operator Determined Barring General data

If it isincluded in a Request/Indication, it includes all the Operator Determined Barring categories that may be applied
to a subscriber registered in any PLMN. This parameter is only included in a Request/Indication when the parameter
Subscriber Statusis set to the value Operator Determined Barring. Note that all General Operator Determined Barring
Categories shall be set to their actual status.

If the VLR or the SGSN receives an Indication containing Operator Determined Barring General Data which shows that
the subscriber is subject to barring not supported / not alocated by the VLR or by the SGSN, it returns Operator
Determined Barring General Data in the response to the HLR to show the barring categories which are not supported /
not allocated by the VLR or by the SGSN. This parameter is used by the VLR and the SGSN.



Operator Determined Barring HPLMN data

It includes all the Operator Determined Barring categories that may be applied only to a subscriber registered in the
HPLMN. Therefore, it shall only be transferred to the VLR or to the SGSN when the subscriber isroaming into the
HPLMN and when the parameter Subscriber Statusis set to the value Operator Determined Barring. Note that all
HPLMN Operator Determined Barring Categories shall be set to their actual status.

If Subscriber Statusis set to the value Operator Determined Barring and no Operator Determined Barring HPLMN data
is present then the VLR or the SGSN shall not apply any HPLMN specific ODB services to the subscriber. This
parameter is used by the VLR and the SGSN.

eML PP Subscription Data

If included in the Insert Subscriber Data request this parameter defines the priorities the subscriber might apply for a call
(as defined in subclause 7.6). It contains both subparameters of eMLPP.

If the VLR does not support the eML PP service it returnsits code to the HLR in the parameter SS-Code List and
therefore discards the received information (no error is sent back).

eML PP subscription data that have been stored previously in a subscriber data record in the VLR are completely
replaced by the new eM L PP subscription data received ina MAP_INSERT _SUBSCRIBER _DATA during either an
Update Location or Restore Data procedure or a stand alone Insert Subscriber data procedure. This parameter is used
only by the VLR and if the SGSN receives this parameter it shall ignoreiit.

Roaming Restriction Due To Unsupported Feature

The HLR may decide to include this parameter in the request if certain services or features are indicated as not
supported by the MSC/VLR (e.g. Advice of Charge Charging Level).

If this parameter is sent to the VLR the MSC areaisrestricted by the HLR and the VLR. This parameter is used only by
the VLR and if the SGSN receives this parameter it shall ignore it.

Regiona Subscription Data

If included in the Insert Subscriber Data request this parameter defines the subscriber's subscription area for the
addressed VLR or for the addressed SGSN (as defined in subclause 7.6). It contains the complete list of up to 10 Zone
Codes that apply to a subscriber in the currently visited PLMN. The HLR shall send only those Zone Codes which are
stored against the CC and NDC of the VLR or the CC and NDC of the SGSN to be updated.

NOTE: Support of this parameter is a network operator option and it will not be sent to networks which do not
support Regional Subscription.

Regional subscription data that have been stored previously in a subscriber data record in the VLR or in the SGSN are
completely replaced by the regional subscription data received in an Insert Subscriber Data indication during either an
Update L ocation or Restore Data procedure or a stand alone Insert Subscriber data procedure.

After the regional subscription data are inserted the VLR or the SGSN shall derive whether its location areas are allowed
or not. If thewhole MSC or SGSN areaisrestricted it will be reported to HLR by returning the Regional Subscription
Response.

The VLR or the SGSN returns a Regional Subscription Response indicating that a problem with the Zone Code has been
detected in one of the following cases:

- Too Many Zone Codes: more than 10 Zone Codes are to be stored in the VLR or in the SGSN;
- Regional Subscription Not Supported by the VLR or the SGSN;

- Zone Codes Conflict: the VLR or the SGSN detects that the zone codes indicate conflicting service permission
for alocation area.

Zone codes which have no mapping to location areas shall be ignored.

If asequence of MAP_INSERT _SUBSCRIBER_DATA servicesis used during a dialogue, Regional Subscription Data
shall be accepted only in one service. Regional Subscription Data received in a subsequent service shall be rejected with
the error Unexpected Data Value.



If Regional Subscription Data are not included in any MAP_INSERT_SUBSCRIBER_DATA service, thereisno
restriction of roaming due to Regional Subscription. This parameter is used by the VLR and the SGSN.

Voice Broadcast Data

This parameter contains alist of group id's a user might have subscribed to; (VBS-Datais defined in subclause 7.6). It
includes VBS information either at location updating or at restoration or when it is changed.

At location updating, restoration or when there is a changein VBS data, the HLR shall include the complete VBS-Data.

When the VLR receives VBS-Data within adialogue it shall replace the stored VBS-data with the received data set. All
subsequent VBS-dta received within this dialogue shall be interpreted as add-on data.

If VBS-datais omitted in the Insert Subscriber Data operation the VLR shall keep the previously stored VBS data.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error
Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore
it.

Voice Group Call Data

This parameter contains alist of group id's a user might have subscribed to; see subclause 7.6.

At location updating, restoration or when there is a change in V GCS data, the HLR shall include the complete VGCS-
Data.

When the VLR receives VGCS-Data within a dialogue it shall replace the stored V GCS-Data with the received data set.
All VGCS-Data received within this dialogue shall be interpreted as add-on data.

If VBCS-Datais omitted in the Insert Subsciber Data operation the VLR shall keep the previously stored V GCS-Data.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error
Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore
it.

North American Equal Access preferred Carrier 1d List

A list of the preferred carrier identity codes that are subscribed to.

When the VLR receives this parameter from the HLR, it shall replace the previoudly stored preferred carrier identity
codes with the received ones. It is not possible to delete all the preferred carrier identity codes from the VLR using this
service. To delete all the preferred carrier identity codes from the VLR, the HLR shall use the
MAP_CANCEL_LOCATION service.

LSA Information

If included in the 1SD request, this parameter contains alist of localised service area identities a user might have
subscribed to together with the priority of each localised service area; see subclause 7.6. The access right outside these
localised service areasis aso indicated. In all cases mentioned below, the LSA information shall only include LSA Data
applicable to the VPLMN where the Subscriber islocated. The VLR number, received in the MAP-
UPDATE_LOCATION primitive, or the SGSN number, received in the MAP_UPDATE_GPRS | OCATION
primitive, can be used, alongside data stored in the HLR, to determine the LSA Data applicable to the VPLMN.

At restoration, location updating or GPRS location updating the HLR shall include the compl ete set of applicable LSA
Information.

When there isa change in LSA data the HLR shall include at least the new and/or modified LSA data.

When there is a change in the access right outside the localised service areas the HLR shall include the LSA only access
indicator.

When the SGSN or the VLR receives L SA information within adialogue it shall check if the received data hasto be
considered as the entire LSA information. If so, it shall replace the stored L SA information with the received data set,
otherwise it shall replace the data only for the modified LSA data (if any) and/or accessright, and add the new LSA data
(if any) to the stored LSA Information.



If the entire LSA information is received, it shall alwaysinclude the LSA only access indicator value together with the
L SA data applicable for the PLMN (if any).

If LSA Information is omitted in the Insert Subscriber Data operation the SGSN or the VLR shall keep the previously
stored LSA Information.

If the SGSN or the VLR detects that there is overlapping in the information received within a dialogue, it shall send the
error Unexpected Data Vaue. This parameter is used by the VLR and the SGSN.

IST Alert Timer

This parameter contains the IST Alert timer value that must be used to inform the HLR about the call activities that the
subscriber performs.

At Location Updating, restoration, or when thereis a change in the IST data defined for the Subscriber, the HLR shall
include the IST Alert timer.

LMU Identifier

This parameter indicates the presence of an LMU.

LCS Information

This parameter provides the following LCS related information for an MS subscriber:
- listof GMLCsinthe HPLMN
- privacy exception list

SS-Code List

The list of SS-Code parameters that are provided to a subscriber but are not supported/allocated by the VLR (SS-Code
is defined in subclause 7.6). The list can only include individual SS-Codes that were sent in the service request. This
parameter is used only by the VLR.

Regiona Subscription Response

If included in the response this parameter indicates one of:
- MSC Area Restricted entirely because of regional subscription;
- SGSN Area Restricted entirely because of regional subscription;
- Too Many Zone Codes to be inserted;
- Zone Codes Conflict;
- Regional Subscription not Supported by the VLR or by the SGSN.

If the VLR determines after insertion of Regional Subscription Data that the entire MSC areaisrestricted, the VLR shall
respond with a Regional Subscription Response indicating M SC Area Restricted. Otherwise MSC Area Restricted is not
sent. The HLR shall check whether the current MSC areais no longer restricted.

If the SGSN determines after insertion of Regional Subscription Data that the entire SGSN areais restricted, the SGSN
shall respond with a Regional Subscription Response indicating SGSN Area Restricted. Otherwise SGSN Area
Restricted is not sent. The HLR shall check whether the current SGSN areais no longer restricted. This parameter is
used by the VLR and by the SGSN.

VLR CAMEL Subscription Info

This parameter is sent for subscribers who have CAMEL services which are invoked in the MSC. In CAMEL phase 1
this parameter contains only the O-CSl. In CAMEL Phase 2 this parameter contains the SS-CS| and/or the O-CSl. If an
O-CsSl is contained, TDP-Criteria may also be present in CAMEL Phase 2. The VLR CAMEL Subscription Info is sent
at location updating or when any information in the applicable CAMEL Subscription Info in the HLR has been changed.
The entire set of CAMEL Subscription Info is sent within one dialogue. If a set of CAMEL Subscription Info is already
stored inthe VLR it is replaced by the received data. If the VLR CAMEL Subscription Info is omitted in the Insert



Subscriber Data operation the VLR shall keep the previously stored VLR CAMEL Subscription Info. Within one
dialogue subsequent received data are interpreted as add-on data. If the VLR detects that there is overlapping in the
information received within adialogue, it shall send the error Unexpected Data Value. This parameter is used only by
the VLR and if the SGSN receives this parameter it shall ignore it.

The VLR CAMEL Subscription Info may contain the TIF-CSI (Tranglation Information Flag). See GSM 03.72 for the
use of this parameter and the conditions for its presence.

Supported CAMEL Phases

The use of this parameter and the requirements for its presence are specified in GSM 03.78. This parameter is used only
by the VLR.

A VLR not supporting any CAMEL -Phase may omit this parameter.
GPRS Subscription Data

This parameter contains alist of PDP-contexts a user has subscribed to; see subclause 7.6.
At GPRS location updating the HLR shall include the complete GPRS Subscription Data.
When there is a change in GPRS subscriber data the HLR shall include only the new and/or modified PDP contexts.

When the SGSN receives GPRS Subscription Data within adialogue it shall check if the received data has to be
considered as the entire GPRS subscription data. If so, it shall replace the stored GPRS Subscription Data with the
received data set, otherwise it shall replace the data only for the modified PDP contexts (if any) and add the new PDP
contexts (if any) to the stored GPRS Subscription Data.

If GPRS Subscription Datais omitted in the Insert Subscriber Data operation the SGSN shall keep the previously stored
GPRS Subscription Data.

If the SGSN detects that there is overlapping in the information received within a dialogue, it shall send the error
Unexpected Data Value. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore
it.

Roaming Restricted In SGSN Due To Unsupported Feature

The HLR may decide to include this parameter in the request if certain services or features are indicated as not
supported by the SGSN. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore
it.

User error

Only one of the following values is applicable:
- Unidentified subscriber;
- Datamissing;

- Unexpected data value.

8.8.1.4 Basic service information related to supplementary services

A number of parameters that relate to supplementary services can be qualified by a Basic Service Group (or aBasic
Service Group List). This subclause explains how thisinformation isto be interpreted. Supplementary service
parameters to which this subclause is applicable only apply to the basic service groups described in this subclause, and
only those basic service groups shall be overwritten at the VLR.

The Basic Service Group (or Basic Service Group List) is optional.



If present the Basic Service Group (or the elements of the Basic Service Group List) shall be one of:

- an Elementary Basic Service Group for which the supplementary service is applicable to at least one basic
service in the group; and to which the subscriber has a subscription to at least one basic service in the group;

- thegroup "All Teleservices' provided that the serviceis applicable to at least one teleservice and that the
subscriber has a subscription to at |east one teleservice that isin the same Elementary Basic Service Group as a
teleservice to which the service is applicable;

- thegroup "All Bearer Services' provided that the service is applicable to at least one bearer service and that the
subscriber has a subscription to at |east one bearer service that isin the same Elementary Basic Service Group as
abasic service to which the service is applicable.

If the Basic Service Group (or Basic Service Group List) is not present then the parameter shall apply to all Basic
Service Groups.

If the basic service information is not a single Elementary Basic Service Group then the parameter shall be taken as
applying individually to all the Elementary Basic Service Groups for which:

- the supplementary service is applicable to at least one basic service in the Basic Service Group; and
- the subscriber has a subscription to at least one basic service in the Basic Service Group.

The VLR isnot required to store supplementary services data for Basic Service Groups that are not supported at the
VLR.

8.8.2 MAP-DELETE-SUBSCRIBER-DATA service

8.8.2.1 Definition

Thisserviceis used by an HLR to remove certain subscriber datafrom aVLR if the subscription of one or more
supplementary  services or basic services is withdrawn. Note that this service is not used in case of erasure or
deactivation of supplementary services.

Also this serviceis used by an HLR to remove GPRS subscription data from a SGSN.
It isaconfirmed service and consists of the primitives shown in table 8.8/2.
8.8.2.2 Service primitives

Table 8.8/2: MAP-DELETE-SUBSCRIBER-DATA

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

Basic service List C C(=)

SS-Code List C C(=)

Roaming Restriction Due To

Unsupported Feature C C(=)

Camel Subscription Info Withdraw C C(=)

Regional Subscription Data C C(=)

VBS Group Indication C C(=)

VGCS Group Indication C C(=)

GPRS Subscription Data Withdraw C C(=)

Roaming Restricted In SGSN Due To C C(=)

Unsupported Feature

LSA Information Withdraw C C(=)

IST Information Withdraw C C(=)

Regional Subscription Response C C(=)
User error C C(=3)
Provider error 0]




8.8.2.3 Parameter use
All parameters are described in subclause 7.6. The following clarifications are applicable;
Basic serviceList

A list of Extensible Basic service parameters (Extensible Basic service is defined in subclause 7.6). It is used when one,
severa or dl basic services are to be withdrawn from the subscriber. If the VLR or the SGSN receives avalue for an
Extensible Basic Service which it does not support, it shall ignore that value. This parameter is used by the VLR and by
the SGSN.

SS-Code List

A list of SS-Code parameters (SS-Code is defined in subclause 7.6). It is used when several or all supplementary
services are to be withdrawn from the subscriber.

There are three possible options:
- deletion of basic service(s);
The parameter Basic service List is only included.
- deletion of supplementary service(s);
The parameter SS-Code List is only included.
- deletion of basic and supplementary services;
Both Basic service List and SS-Code List are included.
This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Roaming Restriction Due To Unsupported Feature

This parameter is used if Roaming Restriction Due To Unsupported Feature is deleted from the subscriber data. This
may occur if unsupported features or services are removed from the subscriber datain the HLR.

If this parameter is sent the VLR shall check if the current Location Areais possibly allowed now. This parameter is
used only by the VLR and if the SGSN receives this parameter it shall ignore it.

CAMEL Subscription Info Withdraw

This parameter is used to indicate that CAMEL Subscription Info shall be deleted from the VLR. All CAMEL
Subscription Info for the subscriber shall be deleted. This parameter is used only by the VLR and if the SGSN receives
this parameter it shall ignore it.

Regiona Subscription Identifier

Contains one single Zone Code (as defined in subclause 7.6) and is used if all Zone Codes shall be deleted from the
subscriber data. When all the Zone Codes are deleted, the VLR or the SGSN shall check for its |ocation areas whether
they are alowed or not. If the whole MSC areais restricted, VLR will report it to HLR by returning the Regional
Subscription Response "M SC Area Restricted”. If the whole SGSN areaisrestricted, SGSN will report it to HLR by
returning the Regional Subscription Response "SGSN Area Restricted".

The binary coding of the Zone Code value received in a Delete Subscriber Data request shall not be checked by the
VLR or by the SGSN.

Note that support of this parameter is a network operator option and it shall not be sent to networks which do not
support Regional Subscription.

If Regional Subscription is not supported by the VLR or by the SGSN, the request for deletion of Zone Codes is refused
by sending the Regional Subscription Response "Regional Subscription Not Supported” to the HLR.

If no Zone Codes are stored in the respective subscriber data record, the request for deleting all Zone Code information
shall be ignored and no Regional Subscription Response shall be returned. This parameter is used by the VLR and by
the SGSN.



VBS Group Indication

Contains an indication (flag) which is used if all Group Ids shall be deleted from the subscriber data for the Voice
Broadcast teleservice.

If VBSis not supported in the VLR or no Group Ids are stored for VBS in the respective subscriber record, the request
for deletion of al Group Ids shall be ignored. This parameter is used only by the VLR and if the SGSN receivesthis
parameter it shall ignoreit.

V GCS Group Indication

Contains an indication (flag) which is used if all Group Ids shall be deleted from the subscriber data for the V oice Group
Call teleservice. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignoreiit.

If VGCSis not supported in the VLR or no Group Ids are stored for VGCS in the respective subscriber record, the
request for deletion of al Group Ids shall be ignored.

GPRS Subscription Data Withdraw

This parameter is used to indicate whether all GPRS Subscription Data for the subscriber shall be deleted or if only a
subset of the stored GPRS Subscription Data for the subscriber shall be deleted. In the latter case only those PDP
contexts whose identifiers are included in the subsequent identifier list will be deleted. This parameter is used only by
the SGSN and if the VLR receives this parameter it shall ignore it.

Roaming Restricted In SGSN Due To Unsupported Feature

This parameter is used if Roaming Restricted In SGSN Due To Unsupported Feature is deleted from the GPRS
subscriber data. This may occur if unsupported features or services are removed from the GPRS subscriber datain the
HLR.

If this parameter is sent the SGSN shall check if the current Location Areais possibly alowed now. This parameter is
used only by the SGSN and if the VLR receives this parameter it shall ignore it.

L SA Information Withdraw

This parameter is used to indicate whether al LSA Information for the subscriber shall be deleted or if only a subset of
the stored LSA Information for the subscriber shall be deleted. In the latter case only the LSA data whose LSA identities
areincluded in the subsequent LSA datalist will be deleted. This parameter is used by the VLR and the SGSN.

IST Information Withdraw

This parameter is used to indicate that the ST condition has been removed for the subscriber. See GSM 03.35 for the
use of this parameter.

Regional Subscription Response

If included in the Delete Subscriber Data response this parameter indicates one of:
- MSC Area Restricted
- SGSN Area Restricted;
- Regional Subscription Not Supported.
This parameter is used by the VLR and by the SGSN.
User error
Only one of the following valuesis applicable:
- Unidentified subscriber;
- Datamissing;

- Unexpected data value.



8.9.2

8.9.2.1 Definition

Thisserviceisused by aVLR to alocate, viaMSC, anew TMSI to a subscriber during an ongoing transaction (e.g. call

MAP-FORWARD-NEW-TMSI service

set-up, location updating or supplementary services operation).

It isaconfirmed service and consists of the primitives shown in table 8.9/2.

8.9.2.2 Service primitives
Table 8.9/2: MAP-FORWARD-NEW-TMSI
Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
TMSI M M(=)
Provider error ¢}
8.9.2.3 Parameter use

The parameter TMSI is described in subclause 7.6.

8.10  Fault recovery services
8.10.1 MAP_RESET service
8.10.1.1 Definition

Thisserviceis used by the HLR, after arestart, to indicate to alist of VLRs or SGSNs that a failure occurred.

The MAP_RESET service is anon-confirmed service using the service primitives defined in table 8.10/1

8.10.1.2 Service primitives
Table 8.10/1: MAP_RESET

Parameter name Request Indication
Invoke Id M M(=)
HLR number M M(=)
HLR Id LIST U C(=)

8.10.1.3 Parameter definition and use

Invoke ld

See definition in subclause 7.6.1.
HLR number
See definition in subclause 7.6.2.
HLRId LIST

TheHLR Id Listisalist of HLR Ids. If the parameter is present in the indication, the VLR or SGSN may base the
retrieval of subscribersto be restored on their IMSI: the subscribers affected by the reset are those whose IM S| leading



digits are equal to one of these numbers. If the parameter is absent, subscribers to be restored are those for which the
OriginatingEntityNumber received at |ocation updating time matches the equivalent parameter of the Reset Indication.



8.10.3 MAP_RESTORE_DATA service

8.10.3.1 Definition

This serviceisinvoked by the VLR on receipt of aMAP_PROVIDE_ROAMING_NUMBER indication for an unknown
IMSI, or for aknown IMSI with the indicator "Confirmed by HLR" set to "Not confirmed". The serviceisused to
updatethe LM S| inthe HLR, if provided, and to request the HLR to send all datato the VLR that are to be stored in the
subscriber's IMSI record.

The MAP_RESTORE_DATA serviceis aconfirmed service using the service primitives defined in table 8.10/3.

8.10.3.2 Service primitives

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

LMSI U C(=)

Supported CAMEL phases c C(=)

HLR number C C(=)
MS Not Reachable Flag c C(=)
User error C C(=)
Provider error o

Table 8.10/3: MAP_RESTORE_DATA

8.10.3.3 Parameter definitions and use
Invoke Id

See definition in subclause 7.6.1.

IMSI

See definition in subclause 7.6.2.

LMSI

See definition in subclause 7.6.2. It is an operator option to provide the LMSI 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.

HLR number

See definition in subclause 7.6.2. The presence of this parameter is mandatory in case of successful outcome of the
service.

MS Not Reachable Flag

See definition in subclause 7.6.8. This parameter shall be present in case of successful outcome of the service, if the
"MS Not Reachable flag" was set in the HLR.



User error

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

- unknown subscriber;

- systemfailure;

unexpected data value;
- datamissing.
Provider error

For definition of provider errors see subclause 7.6.1.

8.11 Subscriber Information services

8.11.1 MAP-ANY-TIME-INTERROGATION service

8.11.1.1 Definition

This serviceis used by the gsmSCF, to request information (e.g. subscriber state and location) from the HLR at any
time.

8.11.1.2 Service primitives

Table 8.11/1: Any_Time_lInterrogation

Parameter name Request Indication Response Confirm
Invoke id M(=) M(=) M(=)
Requested Info M(=)
gsmSCF-Address M(=)
IMSI C(=2)
MSISDN C(=)
Location Information
Subscriber State
User error

Provider error 0]
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8.11.1.3 Parameter definition and use
All parameters are described in subclause 7.6.

The HLR may be able to use the value of the parameter gsmSCF-address to screen an MAP_Any_Time_Interrogation
indication.

The use of the parameters and the requirements for their presence are specified in GSM 03.78.
User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- System Failure;
- Any Time Interrogation Not Allowed,;
- DataMissing;
- Unexpected Data Value;



- Unknown Subscriber.
Provider error

These are defined in subclause 7.6.1.

8.11.2 MAP-PROVIDE-SUBSCRIBER-Info service

8.11.2.1 Definition

This serviceis used to request information (e.g. subscriber state and location) from the VLR at any time.

8.11.2.2 Service primitives

Table 8.11/2: Provide_Subscriber_Information

Parameter name Request Indication Response Confirm

Invoke id M M(=) M(=) M(=)

Requested Info M M(=)

IMSI M M(=)

LMSI U 0]

Location Information C C(=)

Subscriber State C C(=)

User error C C(=)

Provider error 0]
8.11.2.3 Parameter definition and use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.18

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- DataMissing;
- Unexpected Data Value.

Provider error

These are defined in subclause 7.6.1.



9.2 Other operation and maintenance services

9.2.1 MAP-SEND-IMSI service

9211 Definition

Thisserviceisused by aVLR in order to fetch the IMS| of a subscriber in case of some Operation & Maintenance
procedure where subscriber data are needed in the Visited PLMN and MSISDN is the only subscriber's identity known.

It isaconfirmed service and consists of the primitives shown in figure 9.2/1.



10.1.3 Parameter use
See subclause 7.6 for a definition of the parameters used in addition to the following. Note that:

- aconditional parameter whose useis defined only in GSM 03.78 shall be absent if the sending entity does not
support CAMEL;

- aconditional parameter whose use is defined only in GSM 03.79 shall be absent if the sending entity does not
support optimal routeing;

- aconditional parameter whose use is defined only in GSM 03.78 & GSM 03.79 shall be absent if the sending
entity supports neither CAMEL nor optimal routeing.

Interrogation Type

See GSM 03.79 [99] for the use of this parameter.
GM SC address

The E.164 address of the GM SC.

MSISDN

Thisisthe Mobile Subscriber ISDN number assigned to the called subscriber. In the Request & Indication it isthe
number received by the GMSC in the lAM. If the call isto be forwarded and the HL R supports determination of the
redirecting number, the HLR inserts the basic MSISDN in the Response.

See GSM 03.66 [108] for the use of this parameter and the conditions for its presence in the response.
OR Interrogation

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

OR Capability

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

CUG Interlock

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

CUG Outgoing Access

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

Number of Forwarding

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

Network Signal Info

See GSM 03.18 [97] for the conditions for the presence of the components of this parameter.

Supported CAMEL Phases

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

T-CS| Suppression

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

Suppression Of Announcement

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

Call Reference Number




The use of this parameter and the conditions for its presence are specified in GSM 03.78 [98] and GSM 03.79 [99].

Forwarding Reason

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

Basic Service Group

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
Alerting Pattern

See GSM 03.18[97] for the use of this parameter and the conditions for its presence.
CcBScal

See GSM 03.93 [107] for the use of this parameter and the conditions for its presence.

Supported CCBS Phase

This parameter indicates by its presence that CCBS is supported and the phase of CCBS which is supported.
Additional Signal Info

See GSM 03.81 [27] for the conditions for the presence of the components of this parameter.

IST Support Indicator

This parameter is used to indicate to the HLR that the GM SC supports basic IST functionality, that is, the GMSC 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 Send Routing Information indication and the
subscriber is marked as an I ST subscriber, then the HLR may limit the service for the call (by barring the incoming call
if it is not subject to forwarding, or suppressing Call Forwarding from the GMSC), or alow the call assuming the
associated risk of not having the basic IST mechanism available.

This parameter can a so indicate that the GM SC supports the IST Command, including the ability to terminate all calls
being carried for the identified subscriber by using the IMSI as akey. If this additional capability is not included in the
Send Routing Information indication and the subscriber is marked as an IST subscriber, then the HLR may limit the
service for the subscriber (by barring the incoming calls if they are not subject to forwarding, or suppressing Call
Forwarding from the GM SC), or allow the incoming calls assuming the associated risk of not having the IST Command
mechanism available.

Pre-paging supported

See 3G 23.018 for the use of this parameter and the conditions for its presence.

IMSI

See GSM 03.18[97] and GSM 03.66 [108] for the use of this parameter and the conditions for its presence.
MSRN

See GSM 03.18 [97], GSM 03.66 [108] and GSM 03.79 [99] for the use of this parameter and the conditions for its
presence. If the NPLR returns only the M SISDN-number without Routeing Number to the GM SC, the M SISDN-number
shall be returned as MSRN.

Forwarding Data

This parameter includes the forwarded-to number, the forwarding reason and the forwarding options Notification to
calling party and Redirecting presentation , and can include the forwarded-to subaddress. See GSM 03.18 [97] and GSM
03.79 [99] for the conditions for the presence of its components.

Forwarding Interrogation Required

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.



VM SC address
See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
GMSC CAMEL Subscription Info

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

L ocation Information

The use of this parameter and the requirements for its presence are specified in GSM 03.78.
Subscriber State
The use of this parameter and the requirements for its presence are specified in GSM 03.78.

CUG Subscription Flag

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

North American Equal Access preferred Carrier 1d

This parameter is returned to indicate the preferred carrier identity to be used to setup the call (i.e. forwarding the call or
establishing the roaming leg).

SS-List

This parameter includes SS-codes and will be returned as an operator option. The HLR shall not send PLMN-specific
SS-codes across PLMN boundaries. However if the GM SC receives PLMN-specific SS-codes from aforeign PLMN's
HLR the GMSC may ignore it. If the GM SC attempts to process the PLMN-specific SS-codes, this may lead to
unpredictable behaviour but the GM SC shall continue call processing.

Basic Service Code

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

If the CAMEL service is not involved, this parameter includes the basic service code and will be returned as an operator
option. The HLR shall not send a PLMN-specific Basic Service Code across PLMN boundaries. However if the GMSC
receives a PLMN-specific Basic Service Code from aforeign PLMN's HLR the GMSC may ignore it. If the GMSC
attempts to process the PLMN specific Basic Service codes, this may lead to unpredictable behaviour but the GMSC
shall continue call processing.

CCBS Target
See GSM 03.93 for the use of this parameter and the conditions for its presence.

Keep CCBS Call Indicator

See GSM 03.93 for the use of this parameter and the conditions for its presence.
IST Alert Timer

Itincludesthe IST Alert timer value that must be used to inform the HLR about the call activities that the subscriber
performs. This parameter is only sent to the GMSC in response to a Send Routing Information request which indicates
the the GM SC supports IST.

Number Portability Status

This parameter indicates the number portability status of the subscriber. This parameter may be present if the sender of
SRlack isNPLR.

User error



This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

Unknown Subscriber;
Number changed;
Cdl Barred;

This error will indicate that either incoming calls are barred for this MS or that calls are barred due to Operator
Determined Barring (see GSM 02.41 for a definition of this network feature).

CUG Reject;

The value of this error cause will indicate the reason for CUG Reject.
Bearer Service Not Provisioned,;

Teleservice Not Provisioned;

A subscription check has been performed and the call has not passed the check due to incompatibility with regard
to the requested service. Depending on the nature of the incompatibility, either of these messages will be
returned.

Facility Not Supported;
Absent Subscriber;

Thisindicates that the location of the MS is not known (either the station is not registered and there is no location
information available or the Provide Roaming Number procedure fails due to IMSI detached flag being set), or
the GM SC requested forwarding information with a forwarding reason of not reachable, and the call forwarding
on MS not reachable service is not active.

Busy Subscriber;

Thisindicates that Call Forwarding on Busy was not active for the specified basic service group when the GMSC
requested forwarding information with a forwarding reason of busy.

The error may also indicate that the subscriber is busy due to an outstanding CCBS recall. In the error data it may
then be specified that CCBS is possible for the busy encountered call.

No Subscriber Reply;

Thisindicates that Call Forwarding on No Reply was not active for the specified basic service group when the
GM SC requested forwarding information with a forwarding reason of no reply.

OR Not Allowed;

Thisindicates that the HLR is not prepared to accept an OR interrogation from the GMSC, or that callsto the
specified subscriber are not allowed to be optimally routed.

Forwarding Violation;
System Failure;

Data Missing;
Unexpected Data Value.

See subclause 7.6 for a definition of these errors.

Provider error

These are defined in subclause 7.6.



10.2 MAP_PROVIDE_ROAMING_NUMBER service

10.2.1 Definition

This serviceis used between the HLR and VLR. The service isinvoked by the HLR to request a VLR to send back a
roaming number to enable the HLR to instruct the GM SC to route an incoming call to the called MS.

Thisisaconfirmed service which uses the primitives described in table 10.2/1.

10.2.2 Service primitives

Table 10.2/1: MAP_PROVIDE_ROAMING_NUMBER parameters

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

IMSI M(=)
MSC Number M(=)
MSISDN C(=)
LMSI C(=)
GSM Bearer Capability C(=)
Network Signal Info C(3)
Suppression Of Announcement C(=)
Call Reference Number C(3)
GMSC Address C(=)
OR Interrogation C(3)
OR Not Supported in GMSC C(=)
Alerting Pattern C(3)
CCBS Call C(=)
Supported CAMEL Phases in C(=)
GMSC
Additional Signal Info C(3)
Pre-paging supported C(=)
Roaming Number C C(=s)
User error C C(=)
Provider error O

OO0 00000000000 CZ<ZZ

10.2.3 Parameter use
See subclause 7.6 for a definition of the parameters used, in addition to the following. Note that:

- aconditional parameter whose use is defined only in GSM 03.78 shall be absent if the sending entity does not
support CAMEL,;

- aconditional parameter whose useis defined only in GSM 03.79 shall be absent if the sending entity does not
support optimal routeing;

- aconditional parameter whose use is defined only in GSM 03.78 & GSM 03.79 shall be absent if the sending
entity supports neither CAMEL nor optimal routeing.

IMSI
Thisisthe IMSI of the called Subscriber.
M SC Number

Thisisthe ISDN number assigned to the MSC currently serving the MS. The MSC number will have been stored in the
HLR as provided at location updating.

MSISDN

See GSM 03.18[97] for the use of this parameter and the conditions for its presence.



LMS
See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

GSM Bearer Capability

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.
Thisinformation is passed according to the rules specified in TS GSM 09.07.
There may be two GSM Bearer Capabilities supplied.

Network Signal Info

See GSM 03.18 [97] for the conditions for the presence of the components of this parameter.

Suppression Of Announcement

The use of this parameter and the requirements for its presence are specified in GSM 03.78.

Cadll Reference Number

The use of this parameter and the conditions for its presence are specified in GSM 03.78 [98] and GSM 03.79 [99].
GMSC Address

The use of this parameter and the conditions for its presence are specified in GSM 03.78 [98] and GSM 03.79 [99].
OR Interrogation

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

OR Not Supported in GMSC

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

Supported CAMEL Phasesin GMSC

See GSM 03.78[98] for the use of this parameter and the conditions for its presence.
Alerting Pattern

See GSM 03.78[98] for the use of this parameter and the conditions for its presence.
CCBSCall

See GSM 03.93 [xx] for the use of this parameter and the conditions for its presence.

Additional Signal Info

See GSM 03.81 [xx] for the conditions for the presence of the components of this parameter.

Pre-paging supported

See 3G 23.018 for the use of this parameter and the conditions for its presence.

Roaming Number

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- Absent Subscriber;

This error will be returned if the IMSI detach flag is set.



- No Roaming Number Available;
- OR Not Allowed;

Thisindicates that the MAP_PROVIDE_ROAMING_NUMBER indication included the OR interrogation
indicator, but the VLR does not support optimal routeing.

- Facility Not Supported;

- System Failure;

- DataMissing;

- Unexpected Data Value.
See subclause 7.6 for a definition of these reasons.
Provider error

These are defined in subclause 7.6.



10.3.3 Parameter use

Information received in subsequent segment of a segmented dialogue shall not overwrite information received in an
earlier segment.

See subclause 7.6 for a definition of the parameters used, in addition to the following.

Cadll Reference Number

See GSM 03.79 [99] for the use of this parameter. This parameter shall be present in afirst segment of the dialogue.

Basic Service Group

See GSM 03.79 [99] for the use of this parameter. This parameter shall be present in afirst segment of the dialogue.
IMSI
Thisisthe IMSI of the forwarding Subscriber. This parameter shall be present in afirst segment of the dialogue.

Forwarding Data

This parameter includes the forwarded-to number, the forwarding reason and the forwarding options Notification to
calling party and Redirecting presentation, and can include the forwarded-to subaddress. See GSM 03.79 [99] for the
conditions for the presence of its components. This parameter shall be present in afirst segment of the dialogue.

CUG Interlock
See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

CUG Outgoing Access

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
O-Csl

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
For CAMEL phases 1 & 2, the O-CSl shall contain only one set of O-BCSM TDP data.
CCBS Target

See GSM 03.93 [107] for the use of this parameter and the conditions for its presence.
UU Data

See GSM 03.87 for the use of this parameter and the conditions for its presence.

UUS CF Interaction

See GSM 03.87 for the use of this parameter and the conditions for its presence.

All Information Sent

This parameter is set when the VM SC has sent all information to GMSC.
MSISDN

This parameter is the basic MSISDN of the forwarding subscriber. It shall be present if the VM SC supports
determination of the redirecting number.

User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- Optimal Routeing not allowed;

- Forwarding failed;



- Unexpected Data Value;
- DataMissing.
Provider error

These are defined in subclause 7.6.

10.4 MAP_PREPARE_GROUP_CALL service

10.4.1 Definition

This serviceis used by the Anchor_MSC to inform the Relay M SC about a group call setup.

The MAP_PREPARE_GROUP_CALL serviceisa confirmed service using the service primitives given in table 10.4/1.
10.4.2 Service primitives

Table 10.4/1: MAP_PREPARE_GROUP_CALL service

Parameter name Request Indication Response Confirm

Invoke Id M M(=) M(=) M(=)
Teleservice M M(=)

ASCI Call Reference M M(=)

Ciphering Algorithm M M(=)

Group Key Number C C(=)

Group Key C C(3)

Priority C C(3)

CODEC-Information M M(=)

Uplink Free Indicator M M(=)

Group Call Number M M(=)
User Error C C(3)
Provider Error (®)

10.4.3 Parameter definitions and use
Invoke Id

See definition in subclause 7.6.1.

Teleservice

Voice Broadcast Service or Voice Group Call Service.

ASCI Call Reference

Broadcast call reference or group call reference. Thisitemis used to access the VBS-GCR or VGCS-GCR within the
Relay MSC.

Ciphering Algorithm

The ciphering algorithm to be used for the group call.

Group Key Number

This number has to be broadcasted and is used by the mobile station to select the chosen group key.

Shall be present if the ciphering applies.



Group Key
Thiskey is used for ciphering on the radio interface.

Shall be present if the ciphering applies.

Priority

Default priority level related to the call if eMLPP applies.
CODEC-Information

Information on the codecs allowed for this call.

Uplink Free Indicator

A flag indicating whether the call isinitiated from a dispatcher.

Group Call Number

Thistemporary allocated E.164 number is used for routing the call from the Anchor MSC to the Relay MSC.
User Error

For definition of this parameter see subclause 7.6.1 The following errors defined in subclause 7.6.1 may be used,
depending on the nature of the fault:

- No Group Call Number available
- System Failure

- Unexpected Data Value

Provider Error

See definition of provider error in subclause 7.6.1.

10.5 MAP_PROCESS_GROUP CALL_SIGNALLING service

10.5.1 Definitions

This serviceis used between Relay MSC and Anchor MSC for transmission of Group Call notifications.

The MAP_PROCESS GROUP_CALL_SIGNALLING serviceisanon-confirmed service using the service primitives
givenintable 10.5/1.

10.5.2 Service primitives

Table 10.5/1: MAP_PROCESS_GROUP_CALL_SIGNALLING service

Parameter name Request Indication
Invoke Id M M(=)
Uplink Request C C(3)
Uplink Release Indication C C(=2)
Release Group Call C C(=)

10.5.3 Parameter definitions and use
Invokeld

See definition in subclause 7.6.1.



Uplink Request

Thisinformation element indicates to the anchor M SC that a service subscriber roaming in the relay M SC area requests
access to the uplink.

Uplink Release Indication

Thisinformation element if included by the Relay M SC indicates to the Anchor M SC that the uplink has become free.

Release Group Call

Thisinformation element if included by the Relay M SC indicates to the Anchor M SC that the service subscriber who
has initiated the call and who currently has access to the uplink terminates the call.

10.6 MAP_FORWARD_GROUP_CALL_SIGNALLING service

10.6.1 Definitions

This serviceis used between Anchor MSC and Relay M SC for transmission of Group Call notifications.

The MAP_FORWARD_GROUP_CALL_SIGNALLING serviceis anon-confirmed service using the service primitives
givenintable 10.6/1.

10.6.2 Service primitives

Table 10.6/1: MAP_FORWARD_GROUP_CALL_SIGNALLING service

Parameter name Request Indication
Invoke Id M(=)
IMSI C(®)
Uplink Request C(3)
Acknowledgement
Uplink Release Indication
Uplink Reject Command
Uplink Seized Command
Uplink Release Command

C(=)
C(E)
C(=)
CiE)

O|0|0[0] OO0

10.6.3 Parameter definitions and use

IMSI

I dentity of the service subscriber who has established the call and who is allowed to terminate the call.
Invoke Id

See definition in subclause 7.6.1.

Uplink Request Acknowledgement

Thisinformation element is used for positive acknowledgement of an uplink request.

Uplink Release Indication

Thisinformation element if included by the Anchor M SC indicates to the Relay M SC that the uplink has become free.

Uplink Reject Command

Thisinformation element is used for negative acknowledgement of an uplink request.



Uplink Seized Command

Thisinformation element if included by the Anchor M SC indicates to the Relay M SC that the uplink is no longer free.

Uplink Release Command

Thisinformation element if included by the Anchor M SC indicates to the Relay MSC that the uplink which is granted to
aMSintherelay MSC area shall be released.

10.7 MAP_SEND_GROUP_CALL_END_SIGNAL service

10.7.1 Definitions

This serviceis used between the Relay M SC and the Anchor MSC indicating that VGCS/ VBS channels have been
established in the Relay MSC area. The response is used by the Anchor M SC to inform the Relay M SC that all resources
for the call can be released in the Relay M SC because the call has been released in the Anchor MSC.

The MAP_SEND_GROUP_CALL_END_SIGNAL serviceis aconfirmed service using the service primitives given in
table 10.7/1.

10.7.2  Service primitives

Table 10.7/1: MAP_SEND_GROUP_CALL_END_SIGNAL service

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
IMSI C C(=)
Provider Error O

10.7.3 Parameter definitions and use

IMSI

I dentity of the service subscriber who has established the call and who is allowed to terminate the call.
Shall be present if the call was established by a service subscriber roaming in the relay MSC area.
Invoke Id

See definition in subclause 7.6.1.

Provider Error

See definition of provider error in subclause 7.6.1.

10.8 MAP_Provide_SIWFS_Number

10.8.1 Definition

This serviceis used between an MSC and SIWFS. It isinvoked by an MSC receiving an incoming call (call to or from
MS) to request the SIWFS to allocate IWU resources. The service is defined in GSM 03.54.

Thisisaconfirmed service using the primitives described in table 10.8/1.



10.8.2 Service primitive

Table 10.8/1: MAP_Provide_ SIWFS_Number service

Parameter name Request Indication Response Confirm
Invoke ID M M(=) M(=) M(=)
GSM Bearer Capability M M(=)

ISDN Bearer Capability M M(=)

Call Direction M M(=)

B-subscriber address M M(=)

Chosen Channel M M(=)

Lower Layer Compatibility C C(=)

High Layer Compatibility C C(=)

SIWFS number C C(=)
User error C C(=)
Provider error 0]

10.8.3 Parameter use
See subclause 7.6 for a definition of the parameters used, in addition to the following.

GSM Bearer Capability

Thisinformation is the result from the negotiation with the mobile station. The information is sent from the MSC to the
SIWFS to allocate the correct IWU.

ISDN Bearer Capability

This parameter refersto the ISDN Bearer Capability information element. For the MTC this parameter is received in the
ISUP User Service Information parameter. For the MOC call this parameter is mapped from the GSM BC parameter
according to GSM 09.07. The parameter is used by the SIWFS to route the call and to allocate the outgoing circuit.

Call Direction
This parameter indicates the direction of the call (mobile originated or mobile terminated) at call set-up.

B-subscriber address

This parameter is sent from the MSC to the SIWFS to inform the SIWFS where to route the call i.e. where to send the
IAM. If the loop method is used this parameter will indicate the address to the VM SC. This addressis allocated by the
VMSC in the same way asa MSRN and is used to correlate the incoming IAM to the corresponding MAP dialogue. If
the non-loop method is used this parameter will indicate the address to the B-subscriber.

Chosen Channel

This parameter is sent from the MSC to the SIWFS to adjust the interworking unit to the assigned radio resources. This
parameter is defined in GSM 08.08.

Lower Layer Compatibility

This parameter is sent from the MSC to the SIWF to allow the interworking unit to perform a compatibility check. This
parameter is handled as specified in GSM 09.07. This parameter is defined in GSM 04.08.

High Layer Compatibility

This parameter is sent from the MSC to the SIWF to allow the interworking unit to perform a compatibility check. This
parameter is handled as specified in GSM 09.07. This parameter is defined in GSM 04.08.

SIWFS number

This parameter is sent from the SIWFS to the MSC. This address is used by the visited MSC to route the call, i.e. the
|AM to the SIWFS (similar to MSRN) and will be used by the SIWFS to correlate the incoming |AM to the
corresponding MAP message. This parameter must always be sent from the SIWFS when a successful allocation of
SIWFS resources has been made.



User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- Resource limitation;

- Facility Not Supported,;

- Unexpected Data Value;

- System Failure.

See subclause 7.6 for a definition of these reasons.

Provider error

These are defined in subclause 7.6.

10.9 MAP_SIWFS_Signalling_Modify

10.9.1 Definition

This serviceis used to transport signalling information between an MSC and an SIWFS in the case of arequest to
modify the configuration (e.g. HSCSD). It isinvoked either by an MSC or by the SIWFS. The service is defined in
GSM 03.54.

Thisisaconfirmed service using the primitives described in table 10.9/1.

10.9.2 Service primitive

Table 10.9/1: MAP_SIWFS_Signalling_Modify service

Parameter name Request Indication Response Confirm
Invoke ID M M(=) M(=) M(=)
Channel Type C C(=)
Chosen Channel C C(3) C(3) C(=)
User error C C(=)
Provider error O

10.9.3 Parameter use
See subclause 7.6 for a definition of the parameter used, in addition to the following.

Channel Type

This parameter isthe result of a Channel Mode Modification for TS61/62. It contains the changed Air Interface User
Rate. Theinformation is sent from the SIWFS to the MSC to assign the correct radio resource. This parameter is defined
in GSM 08.08.

Chosen Channel

This parameter is sent from the MSC to the SIWFS to adjust the interworking unit to the assigned radio resources. This
parameter is defined in GSM 08.08.

User error



This parameter is sent by the responder when an error is detected and if present , takes one of the following values:
- Resource limitation;

- Facility Not Supported;

- Data Missing;

- Unexpected Data Value;

- System Failure.

See subclause 7.6 for a definition of these reasons.

Provider error

These are defined in subclause 7.6.

10.10 MAP_SET_REPORTING_STATE service

10.10.1 Definition

This serviceis used between the HLR and the VLR to set the reporting state for a requested service. It is a confirmed
service using the service primitives shown in table 10.10/1.

10.10.2 Service primitives

Table 10.10/1: MAP_SET_REPORTING_STATE parameters

Parameter name Request Indication Response Confirm

Invoke id M(=) M(=) M(=)
IMSI C(=)
LMSI C(=)
CCBS Monitoring C(=)
CCBS Subscriber C C(=)
Status
User error C C(=)
Provider error O

o000

10.10.3 Parameter use

See subclause 7.6 for a definition of the parameters used, in addition to the following.
IMSI

The IMSI isamandatory parameter if the service is used as the only one in a dialogue.

CCBS Monitoring

This parameter indicates whether monitoring for CCBS shall be started or stopped. If it indicates that monitoring shall
be started this service corresponds to the message 'Start Reporting' in GSM 03.93; if it indicates that monitoring shall be
stopped this service corresponds to the message 'Stop Reporting' in GSM 03.93.

CCBS Subscriber Status

See GSM 03.93 for the use of this parameter and the conditions for its presence.
User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:



- System Failure;

- Unidentified Subscriber;

- Unexpected Data Value;

- DataMissing;

- Resource Limitation;

- Facility Not Supported.

NOTE: Thiserror isreserved for future use.
Provider error

These are defined in subclause 7.6.

10.11 MAP_STATUS_REPORT service

10.11.1 Definition

This serviceis used by the VLR to report an event or call outcome to the HLR. It is a confirmed service using the
service primitives shown in table 10.11/1.

10.11.2 Service primitives

Table 10.11/1: MAP_STATUS_REPORT parameters

Parameter name

Request

Indication

Response

Confirm

Invoke id

IMSI

CCBS Subscriber
Status

Monitoring Mode

M(=)
M(=)
C()

C(=)

M(=)

M(=)

OO0 0L

Call Outcome C(=)
User error C C(=s)
Provider error O

10.11.3 Parameter use
See subclause 7.6 for a definition of the parameters used, in addition to the following.

CCBS Subscriber Status

If this parameter is present without Monitoring Mode and Call Outcome this service corresponds to the message 'Event
Report' in GSM 03.93 [107]. See GSM 03.93 [107] for the use of this parameter and the conditions for its presence.

Monitoring Mode

If this parameter is present with CCBS Call Outcome this service corresponds to the message 'CCBS Call Report' in
GSM 03.93. See GSM 03.93 for the use of this parameter and the conditions for its presence.

Call Outcome

See GSM 03.93 for the use of this parameter and the conditions for its presence.



User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:

- Unknown Subscriber ;
- System Failure;
- Unexpected Data Value;
- DataMissing.
Provider error

These are defined in subclause 7.6.

10.12 MAP_REMOTE_USER_FREE service

10.12.1 Definition

This serviceis used between the HLR and the VLR to report that the B subscriber is now idle and that the A subscriber
can be notified. It is aconfirmed service using the service primitives shown in table 10.12/1.

10.12.2 Service primitives

Table 10.12/1: MAP_REMOTE_USER_FREE parameters

Parameter name Request Indication Response Confirm

Invoke id M(=) M(=) M(=)
IMSI M M(=)
Call Info M(=)
CCBS Feature M(=)
Translated B Number M(=)
Replace B Number C(=)
Alerting Pattern C(=)
RUF Outcome C C(=)
User error C C(=)
Provider error e}

<
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10.12.3 Parameter use

See subclause 7.6 for a definition of the parameters used, in addition to the following.

Call Info

See GSM 03.93 for the use of this parameter.

CCBS Feature

See GSM 03.93 for the conditions for the presence of the parameters included in the CCBS feature.

Trandated B Number

See GSM 03.93 for the use of this parameter.

Replace B Number

See GSM 03.93 for the use of this parameter and the conditions for its presence.



Alerting Pattern
See GSM 03.93 for the use of this parameter and the conditions for its presence.

RUF Outcome
See GSM 03.93 for the use of this parameter and the conditions for its presence.
User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:

- Unexpected Data Value;
- DataMissing;
- Incompatible Terminal;

Thiserror is returned by the responder when the terminal used for CCBS activation is not compatible with the
terminal used for the CCBS recall. For details refer to GSM 04.08.

- Absent Subscriber (IMSI Detach; Restricted Area; No Page Response);
- System Failure;
- Busy Subscriber (CCBS Busy).

Provider error

These are defined in subclause 7.6.

10.13 MAP_IST_ALERT service

10.13.1 Definition

This serviceis used between the MSC (Visited MSC or Gateway MSC) and the HLR, to report that the ST timer
running for acall for the Subscriber has expired. It is a confirmed service using the service primitives shown in table
10.13/1.

10.13.2 Service primitives

Table 10.13/1: MAP_IST_ALERT parameters

Parameter name Request Indication Response Confirm

Invoke Id M M(=) M(=) M(=)
IMSI M M(=)
IST Alert Timer

IST Information Withdraw
Call termination Indicator C(3)
User error C(=)
Provider error O

C(=)
C(=)

OO0




10.13.3 Parameter use
All parameters are described in subclause 7.6. The following clarifications are applicable;
IST Alert Timer

If included in the IST Alert response, it includes the new IST Alert timer value that must be used to inform the HLR
about the call activities that the subscriber performs.

IST Information Withdraw

If included inthe IST Alert response, this parameter is used to indicate that the IST condition has been removed for the
subscriber. When the M SC receives this parameter, ST control for that call shall be terminated.

Call termination Indicator

If included in the IST Alert response, this parameter is used to indicate whether the MSC shall terminate the call activity
that had previously triggered the IST Alert procedure, or it shall also release al other call activities for the specified
subscriber (outgoing call activitiesif the IST Alert isinitiated by the VMSC, or incoming call activitiesif the IST Alert
isinitiated by the GMSC). Release of all other call activitiesis possible only if the MSC has the capability to link the
call activities for the Subscriber by using the IMSI as key.

User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- System Failure;
- Unexpected Data Value;
- Resource Limitation;
- Facility Not Supported;

- Unknown Subscriber.

10.14 MAP_IST_COMMAND service

10.14.1 Definition

This serviceis used by the HLR to instruct the MSC (Visited MSC or Gateway M SC) to terminate ongoing call
activities for a specific subscriber. It is a confirmed service using the service primitives shown in table 10.14/1.

10.14.2 Service primitives

Table 10.14/1: MAP_IST_COMMAND parameters

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

User error c C(=
Provider error O




10.14.3 Parameter use
All parameters are described in subclause 7.6. The following clarifications are applicable;
User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- System Failure;
- Unexpected Data Value;
- Resource Limitation;
- Facility Not Supported;

- Unknown Subscriber.

11 Supplementary services related services

11.1 MAP_REGISTER_SS service

11.1.1 Definition

This serviceis used between the MSC and the VLR and between the VLR and the HLR to register datarelated to a
supplementary service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.1./1.

11.1.2 Service primitives

Table 11.1/1: MAP_REGISTER_SS parameters

Parameter name Request Indication Response Confirm

Invoke id M(=) M(=) M(=)
SS-Code M(=)
Basic service C(=)
Forwarded-to number C(=)
with subaddress
No reply condition
time

EMLPP default
priority
Forwarding C C(=)
information
User error C C(=)
Provider error (0]

O 0O 0o0gL

11.1.3 Parameter use

Invokeid

See subclause 7.6.1 for the use of this parameter.
SS-Code

This parameter indicates the supplementary service which the mobile subscriber wants to register.



Basic service

This parameter indicates for which basic service group the supplementary serviceisto be registered. If it is not included,
the registration request appliesto all basic services.

Forwarded-to number with subaddress

This parameter is obligatory if the registration applies to one or more call forwarding supplementary services. It can
optionally include a sub-address.

No reply condition time

This parameter isincluded if the registration applies to the Call Forwarding on No Reply supplementary service (or a
superset of this service) and the mobile subscriber supplies avalue for thistime.

EML PP default priority

This parameter is sent by the initiator to register the eMLPP default priority level and is returned by the responder at
successful outcome of the service.

Forwarding information

This parameter is returned by the responder at successful outcome of the service, if the registration request concerned
one or agroup of Call Forwarding supplementary services.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:

- Systemfailure;
- Datamissing;
- Unexpected data value;
- Cadl Barred;
- Bearer service not provisioned;
Thiserror isreturned only if not even a subset of the requested bearer service group has been subscribed to.
- Teleservice not provisioned;
Thiserror isreturned only if not even a subset of the requested tel eservice group has been subscribed to.
- lllegal SS operation;
- SSerror status,
- SSincompatibility.
Provider error

See subclause 7.6.1 for the use of this parameter.

11.2 MAP_ERASE_SS service

11.2.1 Definition

This service is used between the MSC and the VLR and between the VLR and the HLR to erase datarelated to a
supplementary service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.2/1.



11.2.2 Service primitives

Table 11.2/1: MAP_ERASE_SS parameters

Parameter name Request Indication | Response Confirm
Invoke id M M(=) M(=) M(=)
SS-Code M M(=)

Basic service C C(=)

Forwarding information C C(=)
User error C C(3)
Provider error [©)

11.2.3 Parameter use
Invokeid
See subclause 7.6.1 for the use of this parameter.

SS-Code

This parameter indicates the supplementary service which the mobile subscriber wants to erase.

Basic service

This parameter indicates for which basic service group the supplementary service should be erased. If it is not included,

the erasure request appliesto al basic services.

Forwarding information

This parameter is returned by the responder at successful outcome of the service, if the erasure request concerned one or
agroup of Call Forwarding supplementary services.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following

values, defined in subclause 7.6.1:
- Systemfailure;
- DataMissing;
- Unexpected data value;

- Bearer service not provisioned,;

Thiserror isreturned only if not even a subset of the requested bearer service group has been subscribed to.

- Teleservice not provisioned;

Thiserror isreturned only if not even a subset of the requested tel eservice group has been subscribed to.

- Cadl Barred;

- lllegal SS operation;

- SSerror status.
Provider error

See subclause 7.6.1 for the use of this parameter.




11.3 MAP_ACTIVATE_SS service

11.3.1 Definition

This serviceis used between the MSC and the VLR and between the VLR and the HLR to activate a supplementary
service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.3/1.

11.3.2 Service primitives

Table 11.3/1: MAP_ACTIVATE_SS parameters

Parameter name Request Indication Response | Confirm
Invoke id M M(=) M(=) M(=)
SS-Code M M(=)

Basic service C Cc(x)

Forwarding information C CE)
Call barring information c c
SS-Data c C(=)
User error c C(=)
Provider error O

11.3.3 Parameter use

Invokeid

See subclause 7.6.1 for the use of this parameter.

SS-Code

This parameter indicates the supplementary service which the mobile subscriber wants to activate.
Basic service

This parameter indicates for which basic service groups the requested supplementary service(s) should be activated. If it
is not included, the activation request appliesto al basic services.

Forwarding information

This parameter is returned by the responder at successful outcome of the service, if the activation request concerned Call
Forwarding.

Call barring information

This parameter is returned by the responder at successful outcome of the service, if the activation request concerned Call
Barring.

SS-Data

This parameter is returned by the responder at successful outcome of the service, if the activation request concerned for
example Call Waiting.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values, defined in subclause 7.6.1:

- Systemfailure;

- DataMissing;



- Unexpected data value;
- Bearer service not provisioned;
Thiserror isreturned only if not even a subset of the requested bearer service group has been subscribed to.
- Teleservice not provisioned;
Thiserror isreturned only if not even a subset of the requested teleservice group has been subscribed to.
- Cdl Barred,
- lllegal SS operation;
- SSerror status,
- SSsubscription violation;
- SSincompatibility;
- Negative PW check;
- Number Of PW Attempts Violation.
Provider error

See subclause 7.6.1 for the use of this parameter.

11.4 MAP_DEACTIVATE_SS service

11.4.1 Definitions

This serviceis used between the MSC and the VLR and between the VLR and the HLR to deactivate a supplementary
service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.4/1.

11.4.2 Service primitives

Table 11.4/1: MAP_DEACTIVATE_SS parameters

Parameter name

Request

Indication

Response

Confirm

Invoke id
SS-Code
Basic service
Forwarding
information
Call barring
information
SS-Data

User error
Provider error

M
M
C

M(=)
M(=)
CE

M(=)

o0 O 0

M(=)

11.4.3 Parameter use

Invokeid

See subclause 7.6.1 for the use of this parameter.

SS-Code

This parameter indicates the supplementary service which the mobile subscriber wants to deactivate.




Basic service

This parameter indicates for which basic service group the requested supplementary service(s) should be deactivated. If
it is not included the deactivation request appliesto all basic services.

Forwarding information

This parameter is returned by the responder at successful outcome of the service, if the deactivation request concerned
one or agroup of Call Forwarding supplementary services.

Call barring information

This parameter is returned by the responder at successful outcome of the service, if the activation request concerned one
or agroup of Call Barring supplementary services.

SS-Data

This parameter is returned by the responder at successful outcome of the service, for example if the deactivation request
concerned the Call Waiting supplementary service.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values, defined in subclause 7.6.1:

- Systemfailure;
- DataMissing;
- Unexpected data value;
- Bearer service not provisioned;
Thiserror isreturned only if not even a subset of the requested bearer service group has been subscribed to.
- Teleservice not provisioned;
Thiserror isreturned only if not even a subset of the requested tel eservice group has been subscribed to.
- Cdl Barred,
- lllegal SS operation;
- SSerror status;
- SSsubscription violation;
- Negative PW check;
- Number Of PW Attempts Violation.
Provider error

See subclause 7.6.1 for the use of this parameter.



11.8 MAP_GET_PASSWORD service

11.8.1 Definitions

This serviceis used between the HLR and the VLR and between the VLR and the MSC when the HLR receives a
reguest from the mobile subscriber for an operation on a supplementary service which requires a password from the
subscriber. The VLR will relay the message to the MSC.

The serviceis a confirmed service and uses the service primitives shown in table 11.8/1.

11.8.2 Service primitives

Table 11.8/1: MAP_GET_PASSWORD parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
Linked id C C(=)

Guidance info M M(=)

Current password M M(=)
Provider error 0]

11.8.3 Parameter use

Invoke id

See subclause 7.6.1 for the use of this parameter.
Linked Id

See subclause 7.6.1 for the use of this parameter. If the MAP_GET_PASSWORD serviceis used in conjunction with the
MAP_REGISTER_PASSWORD service, this parameter must be present; otherwise it must be absent.

Guidanceinfo

See subclause 7.6.4 for the use of this parameter.
Current password

See subclause 7.6.4 for the use of this parameter.
Provider error

See subclause 7.6.1 for the use of this parameter.

11.9 MAP_PROCESS _UNSTRUCTURED SS REQUEST
service
11.9.1 Definitions

This serviceis used between the MSC and the VLR, between the VLR and the HLR and between the HLR and gsmSCF
to relay information in order to alow unstructured supplementary service operation.

The MAP_PROCESS UNSTRUCTURED_SS REQUEST service is a confirmed service using the primitives from
table 11.9/1.



11.9.2 Service primitives

Table 11.9/1: MAP_PROCESS_UNSTRUCTURED_SS_REQUEST parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
USSD Data Coding Scheme M M(=) C C(=)
USSD String M M(=) C C(=)
MSISDN U C(=)

User error C C(3)
Provider error [©)

11.9.3 Parameter use
Invokeid
See subclause 7.6.1 for the use of this parameter.

USSD Data Coding Scheme

See subclause 7.6.4 for the use of this parameter. The presence of the parameter in the response is dependent on the
unstructured supplementary service application. If this parameter is present, then the USSD String parameter has to be
present.

USSD String

See subclause 7.6.1 for the use of this parameter. The presence of the parameter in the response is dependent on the
unstructured supplementary service application. If this parameter is present, then the USSD Data Coding Scheme
parameter has to be present.

MSISDN
The subscriber’s basic MSISDN.

See definition in subclause 7.6.2. The MSISDN isincluded as an operator option, e.g. to allow addressing the
subscriber’s data in the gsmSCF with the MSISDN.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:

- System failure;
- Datamissing;
- Unexpected data value;
Thiserror is returned by the responder if it is not able to deal with the contents of the USSD string.
- Cadl Barred;
- Unknown Alphabet.
Provider error

See subclause 7.6.1 for the use of this parameter.



11.10 MAP_UNSTRUCTURED_SS_ REQUEST service

11.10.1 Definitions

This serviceis used between the gsmSCF and the HLR, the HLR and the VLR and between the VLR and the MSC when
the invoking entity requires information from the mobile user, in connection with unstructured supplementary service
handling.

The MAP_UNSTRUCTURED_SS REQUEST serviceis aconfirmed service using the primitives from table 11.10/1.

11.10.2 Service primitives

Table 11.10/1: MAP_UNSTRUCTURED_SS REQUEST parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
USSD Data Coding Scheme M M(=) C C(=)
USSD String M M(=) C C(=)
Alerting Pattern C C(=)

User error C C(3)
Provider error (6]

11.10.3 Parameter use
Invokeid
See subclause 7.6.1 for the use of this parameter.

USSD Data Coding Scheme

See subclause 7.6.4 for the use of this parameter. The presence of the parameter in the response is dependent on the
mobile user's MMI input. If this parameter is present, then the USSD String parameter has to be present.

USSD String

See subclause 7.6.1 for the use of this parameter. The presence of the parameter in the response is dependent on the
mobile user's MMI input. If this parameter is present, then the USSD Data Coding Scheme parameter has to be present.

Alerting Pattern
See subclause 7.6.3 for the use of this parameter.
User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values defined in subclause 7.6.1:

- Systemfailure;
- Datamissing;
- Unexpected data value;
Thiserror is returned by the responder if it is not able to deal with the contents of the USSD string.
- Absent Subscriber;
- lllega Subscriber;

This error indicates that delivery of the unstructured supplementary service data failed because the M S failed
authentication.



- lllega Equipment;

- USSD Busy;

- Unknown Alphabet.
Provider error

See subclause 7.6.1 for the use of this parameter.

11.11 MAP_UNSTRUCTURED_SS_NOTIFY service

11.11.1 Definitions

This serviceis used between the gsmSCF and the HLR, the HLR and the VLR and between the VLR and the MSC when
the invoking entity requires a notification to be sent to the mobile user, in connection with unstructured supplementary

services handling.

The MAP_UNSTRUCTURED_SS NOTIFY serviceisaconfirmed service using the primitives from table 11.11/1.

11.11.2 Service primitives

Table 11.11/1: MAP_UNSTRUCTURED_SS_NOTIFY parameters

Parameter name Request Indication Response

Confirm

Invoke id M M(=) M(=)
USSD Data Coding M M(=)
Scheme
USSD String M M(=)
Alerting Pattern C C(3)
User error C
Provider error

M(=)

11.11.3 Parameter use
Invokeid
See subclause 7.6.1 for the use of this parameter.

USSD Data Coding Scheme:

See subclause 7.6.4 for the use of this parameter.

USSD String:

See subclause 7.6.1 for the use of this parameter.
Alerting Pattern
See subclause 7.6.3 for the use of this parameter.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following

values defined in subclause 7.6.1:
- Systemfailure;
- Datamissing;

- Unexpected data value;




Thiserror is returned by the responder if it is not able to deal with the contents of the USSD string.
- Absent Subscriber;
- lllega Subscriber;

This error indicates that delivery of the unstructured supplementary service data failed because the M S failed
authentication.

- lllega Equipment;

- USSD Busy;

- Unknown Alphabet.
Provider error

See subclause 7.6.1 for the use of this parameter.

11.12 MAP_SS_INVOCATION_NOTIFY

11.12.1 Definition

This serviceis used between the MSC and the gsmSCF when the subscriber invokes one of the following supplementary
services; CD, ECT or MPTY.

11.12.2 Service primitives

The service primitives are shown in table 11.12/1.

Table 11.12/1: SS_INVOCATION_NOTIFY parameters

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
MSISDN M M(=)

IMSI M M(=)

SS- event M M(=)

SS- event data C C(3)

User error C C(=)
Provider error ¢}

11.12.3 Parameter use

All parameters are described in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.78.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- DataMissing;
- Unexpected Data Value;
- Unknown Subscriber.

Provider error

Thisisdefined in subclause 7.6.1.



11.13 MAP_REGISTER_CC_ENTRY service

11.13.1 Definition

This serviceis used between the MSC and the VLR and between the VLR and the HLR to register data for a requested
call completion supplementary service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.13/1.

11.13.2 Service primitives

Table 11.13/1: MAP_REGISTER_CC_ENTRY parameters

Parameter name Request Indication Response | Confirm
Invoke id M(=) M(=) M(=)

SS Code M(=)
CCBS Feature C(3) C C(=)
Translated B number C(=2)
Service Indicator C(®)
Call Info C(=®)
Network Signal Info C(3)
User error C C(=)
Provider error 0]

0000|101

11.13.3 Parameter use
See subclause 7.6 for a definition of the parameters used, in addition to the following.
SS-Code

This parameter indicates the call completion supplementary service for which the mobile subscriber wants to register an
entry.

CCBS Festure
See GSM 03.93 for the conditions for the presence of the parameters included in the CCBS feature.

Trandated B Number

See GSM 03.93 for the use of this parameter and the conditions for its presence.
Service Indicator

This parameter corresponds to the parameters 'Presentation Indicator' and 'CAMEL Invoked' in GSM 03.93 [107]. It
indicates which services have been invoked for the original call (e.g. CLIR, Camel). See GSM 03.93 [107] for the use of
this parameter and the conditions for its presence.

Cdl Info
See GSM 03.93 [107] for the use of this parameter and the conditions for its presence.

Network Signal Info

See GSM 03.93 [107] for the use of this parameter and the conditions for its presence.



User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values, defined in subclause 7.6.1:

- Systemfailure;

- Datamissing;

- Unexpected data value;

- Cadl Barred;

- lllegal SS operation;

- SSeror status,

- SSincompatibility.

- Short Term Denidl;

- Long Term Denial;

- Facility Not Supported;

Note: Thiserror isreserved for future use.

Private Extensions shall not be sent with these user errors for this operation.

Provider error

See subclause 7.6.1 for the use of this parameter.

11.14 MAP_ERASE_CC_ENTRY service

11.14.1 Definition

This serviceis used between the MSC and the VLR and between the VLR and the HLR to erase datarelated to a call
completion supplementary service. The VLR will relay the message to the HLR.

The serviceis a confirmed service and uses the service primitives shown in table 11.14/1.

11.14.2 Service primitives

Table 11.14/1: MAP_ERASE_CC_ENTRY parameters

Parameter name Request Indication | Response | Confirm
Invoke id M M(=) M(=) M(=)
SS-Code M M(=) C(=) C(=)
CCBS Index C C(=)

SS-Status C C(=)
User error C C(=)
Provider error o]

11.14.3 Parameter use

See subclause 7.6 for a definition of the parameters used, in addition to the following.




SS-Code

This parameter indicates the call completion supplementary service for which the mobile subscriber wants to erase an
entry/entries.

CCBS Index
See GSM 03.93 for the use of this parameter and the condition for its presence.
SS-Status

Depending on the outcome of the service request this parameter may indicate either provisioned and active or not
provisioned.

User error

This parameter is sent by the responder upon unsuccessful outcome of the service, and then takes one of the following
values, defined in subclause 7.6.1:

- Systemfailure;

- DataMissing;

- Unexpected data value;

- Cdl Barred,

- lllegal SS operation;

- SSerror status.
Private Extensions shall not be sent with these user errors for this operation.
Provider error

See subclause 7.6.1 for the use of this parameter.

12 Short message service management services

12.1 MAP-SEND-ROUTING-INFO-FOR-SM service

12.1.1 Definition

This serviceis used between the gateway MSC and the HLR to retrieve the routing information needed for routing the
short message to the servicing MSC.

The MAP-SEND-ROUTING-INFO-FOR-SM is a confirmed service using the primitives from table 12.1/1.

12.1.2 Service primitives



Table 12.1/1: MAP-SEND-ROUTING-INFO-FOR-SM

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

SM-RP-PRI M M(=)

Service Centre Address M M(=)

SM-RP-MTI C C(=)

SM-RP-SMEA C C(=)

GPRS Support Indicator C C(=)

IMSI C C(=)
Network Node Number C C(=)
LMSI C C(=)
GPRS Node Indicator C C(=)
Additional Number C C(3)
User error C C(=)
Provider error o]

12.1.3 Parameter use
Invokeid

See definition in subclause 7.6.1.
MSISDN

See definition in subclause 7.6.2.
SM-RP-PRI

See definition in subclause 7.6.8.

Service Centre Address

See definition in subclause 7.6.2.
SM-RP-MTI

See definition in subclause 7.6.8. This parameter shall be present when the feature « SM filtering by the HPLMN »is
supported by the SMS-GM SC and when the equivalent parameter is received from the short message service relay sub-
layer protocol.

SM-RP-SMEA

See definition in subclause 7.6.8. This parameter shall be present when the feature « SM filtering by the HPLMN »is
supported by the SMS-GM SC and when the equivalent parameter is received from the short message service relay sub-
layer protocol.

GPRS Support I ndicator

See definition in subclause 7.6.8. The presence of this parameter is mandatory if the SMS-GM SC supports receiving of
the two numbers from the HLR.

IMSI
See definition in subclause 7.6.2. The presence of this parameter is mandatory in a successful case.

Network Node Number

See definition in subclause 7.6.2. This parameter is provided in a successful response.
LMS

See definition in subclause 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 response, if the VLR has used the LMSI.



GPRS Node Indicator

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

Additional Number

See definition in subclause 7.6.2. This parameter is provided in a successful response.
User error
The following errors defined in subclause 7.6.1 may be used, depending on the nature of the fault:
- Unknown subscriber;
- Cdl Barred;
- Teleservice Not Provisioned;
- Absent Subscriber_SM;
- Facility Not Supported;
- Systemfailure;
- Unexpected Data Value;
- Datamissing.
Provider error

For definition of provider errors see subclause 7.6.1.

12.2 MAP-MO-FORWARD-SHORT-MESSAGE service

12.2.1 Definition

This serviceis used between the serving MSC or the SGSN and the gateway M SC to forward mobile originated short
messages.

The MAP-MO-FORWARD-SHORT-MESSAGE service is a confirmed service using the service primitives given in
table 12.2/1.

12.2.2  Service primitives

Table 12.2/1: MAP-MO-FORWARD-SHORT-MESSAGE

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
SM RP DA M M(=)

SM RP OA M M(=)

SM RP UI M M(=) C C(=)
IMSI C C(=)

User error C C(=)
Provider error O




12.2.3 Parameter use
Invoke id

See definition in subclause 7.6.1.

SM RP DA

See definition in subclause 7.6.8.

In the mobile originated SM transfer this parameter contains the Service Centre address received from the mobile
station.

SM RP OA
See definition in subclause 7.6.8.

The MSISDN received from the VLR or from the SGSN is inserted in this parameter in the mobile originated SM
transfer.

SM RP Ul

See definition in subclause 7.6.8. The short message transfer protocol data unit received from the Service Centre is
inserted in this parameter.

IMSI

See definition in subclause 7.6.2.1. The IMSI of the originating subscriber isinserted in this parameter in the mobile
originated SM transfer.

This parameter shall be included if the sending entity, whether MSC or SGSN, supports mobile number portability.
User error
The following errors defined in subclause 7.6.1 may be used, depending on the nature of the fault:
- Facility Not Supported;
- System Failure;
- SM Delivery Failure;
- Thereason of the SM Delivery Failure can be one of the following in the mobile originated SM:
- unknown Service Centre address,
- Service Centre congestion;
- invalid Short Message Entity address;
- subscriber not Service Centre subscriber;
- protocol error.
- Unexpected Data Value.
Provider error

For definition of provider errors see subclause 7.6.1.



12.3

12.3.1

This serviceis used between the gateway MSC and the HLR. The MAP-REPORT-SM-DELIVERY-STATUS serviceis
used to set the Message Waiting Datainto the HLR or to inform the HLR of successful SM transfer after polling. This

Definition

service isinvoked by the gateway M SC.

The MAP-REPORT-SM-DELIVERY-STATUS service is a confirmed service using the service primitives given in
table 12.3/1.

12.3.2 Service primitives

Table 12.3/1: MAP-REPORT-SM-DELIVERY-STATUS

MAP-REPORT-SM-DELIVERY-STATUS service

Parameter name

Request

Indication

Response

Confirm

Invoke Id

MSISDN

Service Centre Address
SM Delivery Outcome
Absent Subscriber
Diagnostic SM

GPRS Support Indicator
Delivery Outcome Indicator
Additional SM Delivery
Outcome

Additional Absent Subscriber
Diagnostic SM
MSlIsdn-Alert

User error

Provider error

O 000 0L

M(=)
M(=)
M(=)
M(=)
C()
C(=)
C(=)
C()

C()

M(=)

M(=)

12.3.3 Parameter use

Invoke id

See definition in subclause 7.6.1.

MSISDN

See definition in subclause 7.6.2.

Service Centre Address

See definition in subclause 7.6.2.

SM Delivery Outcome

See definition in subclause 7.6.8. This parameter indicates the status of the mobile terminated SM delivery.

Absent Subscriber Diagnostic SM

See definition in subclause 7.6.8.

GPRS Support Indicator

See definition in subclause 7.6.8. The presence of this parameter is mandatory if the SMS-GM SC supports handling of

two delivery outcomes.

Delivery Outcome | ndicator

See definition in subclause 7.6.8.




Additional SM Delivery Outcome

See definition in subclause 7.6.8.

Additional Absent Subscriber Diagnostic SM

See definition in subclause 7.6.8.
MSIsdn-Alert

See definition in subclause 7.6.2. This parameter shall be present in case of unsuccessful delivery, when the MSISDN
received in the operation is different from the stored M Slsdn-Alert; the stored M Slsdn-Alert is the value that is returned
to the gateway MSC.

User error
The following errors defined in subclause 7.6.1 may be used, depending on the nature of the fault:
- Unknown Subscriber;
- Message Waiting List Full;
- Unexpected Data Value;
- Datamissing.
Provider error

For definition of provider errors see subclause 7.6.1.

12.4 MAP-READY-FOR-SM service

12.4.1 Definition

This serviceis used between the MSC and VLR and as well as between the VLR and the HLR. The MSC initiates this
service if a subscriber indicates memory available situation. The VLR uses the service to indicate thisto the HLR.

The VLR initiates this service if a subscriber, whose message waiting flag is active in the VLR, has radio contact in the
MSC.

Also this service is used between the SGSN and the HLR. The SGSN initiates this service if a subscriber indicates
memory available situation. The SGSN uses the service to indicate this to the HLR.

The SGSN initiates this service if a subscriber, whose message waiting flag is active in the SGSN, has radio contact in
the GPRS.

The MAP-READY -FOR-SM serviceis a confirmed service using the primitives from table 12.4/1.

12.4.2 Service primitives

Table 12.4/1: MAP-READY-FOR-SM

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

IMSI C(=)
TMSI C(=)
Alert Reason M(=)
Alert Reason Indicator C(=)
User error C C(=)
Provider error o]

0Z00L




12.4.3 Parameter use
Invoke id

See definition in subclause 7.6.1.
IMS|

See definition in subclause 7.6.2. The IMSI is used always between the VLR and the HLR and between the SGSN and
the HLR. Between the M SC and the VLR the identification can be either IMSI or TMSI.

TMSI
See definition in subclause 7.6.2. The identification can be either IMSI or TM S| between MSC and VLR.
Alert Reason

See definition in subclause 7.6.8. This parameter indicates if the mobile subscriber is present or the M'S has memory
available.

Alert Reason |ndicator

See definition in subclause 7.6.8.
User error
The following errors defined in subclause 7.6.1 may be used, depending on the nature of the fault:
- Unknown Subscriber;
- Facility Not Supported:
- System Failure;
- Unexpected Data Value;
- Datamissing;
Provider error

For definition of provider errors see subclause 7.6.1.

12.5 MAP-ALERT-SERVICE-CENTRE service

12.5.1 Definition

This serviceis used between the HLR and the interworking MSC. The HLR initiates this service, if the HLR detects that
a subscriber, whose MSISDN isin the Message Waiting Datafile, is active or the MS has memory available.

The MAP-ALERT-SERVICE-CENTRE service is a confirmed service using the primitives from table 12.5/1.

12.5.2 Service primitives

Table 12.5/1: MAP-ALERT-SERVICE-CENTRE

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
MSIsdn-Alert M M(=)

Service Centre Address M M(=)

User error C C(=)
Provider error O




12.5.3 Parameter use
Invoke id

See definition in subclause 7.6.1.
MSlsdn-Alert

See definition in subclause 7.6.2. The provided MSISDN shall be the one which is stored in the Message Waiting Data
file.

Service Centre Address

See definition in subclause 7.6.2.

User error

The following errors defined in subclause 7.6.1 may be used, depending on the nature of the fault:
- System Failure;
- Unexpected Data Value;
- Datamissing.

Provider error

For definition of provider errors see subclause 7.6.1.

12.6  MAP-INFORM-SERVICE-CENTRE service

12.6.1 Definition

This serviceis used between the HLR and the gateway M SC to inform the Service Centre which MSISDN number is
stored in the Message Waiting Datafile. If the stored MSISDN number is not the same as the one received from the
gateway MSC in the MAP-SEND-ROUTING-INFO-FOR-SM service primitive the stored MSISDN number is included
in the message.

Additionally the status of MCEF, MNRF and MNRG flags and the inclusion of the particular Service Centre addressin
the Message Waiting Data list isinformed to the gateway M SC when appropriate.

The MAP-INFORM-SERVICE-CENTRE service is a non-confirmed service using the primitives from table 12.6/1.

12.6.2 Service primitives

Table 12.6/1: MAP-INFORM-SERVICE-CENTRE

Parameter name Request Indication
Invoke Id M M(=)
MSIsdn-Alert C C(=)
MWD Status C C(=2)

12.6.3 Parameter use
Invokeid

See definition in subclause 7.6.1.



MSIsdn-Alert

See definition in subclause 7.6.2 This parameter refers to the MSISDN stored in a Message Waiting Data filein the
HLR.

MWD Status

See definition in subclause 7.6.8. This parameter indicates the status of the MCEF, MNRF and MNRG flags and the
status of the particular SC address presence in the Message Waiting Data list.

12.7 MAP-SEND-INFO-FOR-MT-SMS service

12.7.1

This serviceis used between the MSC and the VLR. The service isinvoked by the MSC receiving a mobile terminated
short message to request subscriber related information from the VLR.

Definition

The MAP-SEND-INFO-FOR-MT-SMS service is a confirmed service using the primitives from table 12.7/1.

12.7.2 Service primitives

Table 12.7/1: MAP-SEND-INFO-FOR-MT-SMS

Parameter name Request |Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
SM RP DA M M(=)

MSISDN C C(=)
User error C C(=)
Provider error ¢]

12.7.3 Parameter use
Invokeid

See definition in subclause 7.6.1.

SM RP DA

See definition in subclause 7.6.8. This parameter shall contain either an IMSI or aLMSI.

MSISDN
See definition in subclause 7.6.2.

User error

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

- Unknown subscriber;

- Unidentified Subscriber;
- Absent subscriber;

- Unexpected Data Value;
- DataMissing;

- lllega subscriber;




- lllega equipment;

- Subscriber busy for MT SMS;

- System Failure.

Provider error

For definition of provider errors see subclause 7.6.1.

12.8

12.8.1

This serviceis used between the MSC and the VLR. The service isinvoked by the MSC which has to handle a mobile
originated short message request to request the subscriber related information from the VLR.

The MAP-SEND-INFO-FOR-MO-SMS service is a confirmed service using the primitives from table 12.8/1.

12.8.2 Service primitives

Definition

MAP-SEND-INFO-FOR-MO-SMS service

Table 12.8/1: MAP-SEND-INFO-FOR-MO-SMS

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
Service Centre Address M M(=)

MSISDN C C(=)
User error C C(=)
Provider error o

12.8.3 Parameter use

Invokeid

See definition in subclause 7.6.1.

Service Centre Address

See definition in subclause 7.6.2.

MSISDN

See definition in subclause 7.6.2.

User error

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

- Teleservice Not Provisioned;

- Call Barred;

- Unexpected Data Value;

- DataMissing.

Provider error

For definition of provider errors see subclause 7.6.1.




129 MAP-MT-FORWARD-SHORT-MESSAGE service

12.9.1 Definition

This serviceis used between the gateway M SC and the servicing MSC or the SGSN to forward mobile terminated short
messages.

The MAP-MT-FORWARD-SHORT-MESSAGE service is a confirmed service using the service primitives given in
table 12.9/1.

12.9.2 Service primitives

Table 12.9/1: MAP-MT-FORWARD-SHORT-MESSAGE

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
SM RP DA M M(=)

SM RP OA M M(=)

SM RP UI M M(=) C C(=)
More Messages To Send C C(=)

User error C C(=)
Provider error 0]

12.9.3 Parameter use
Invokeid

See definition in subclause 7.6.1.

SM RP DA

See definition in subclause 7.6.8. This parameter can contain either an IMSI or aLMSI. The use of the LM S| isan
operator option. The LMSI can be provided if it is received from the HLR. The IMS| isused if the use of the LM S| is
not available.

This parameter is omitted in the mobile terminated subsequent SM transfers.
SM RP OA

See definition in subclause 7.6.8. The Service Centre address received from the originating Service Centreisinserted in
this parameter.

This parameter is omitted in the mobile terminated subsequent SM transfers.
SM RP UI

See definition in subclause 7.6.8. The short message transfer protocol data unit received from the Service Centre is
inserted in this parameter. A short message transfer protocol data unit may also be inserted in this parameter in the
message delivery acknowledgement from the MSC or from the SGSN to the Service Centre.

More Messages To Send

See definition in subclause 7.6.8. The information from the MM S indication received from the Service Centre isinserted
in this parameter.



User error

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

Unidentified subscriber;
Absent Subscriber_ SM;
Subscriber busy for MT SMS;
Facility Not Supported;

Illegal Subscriber indicates that delivery of the mobile terminated short message failed because the mobile station
failed authentication;

I1legal equipment indicates that delivery of the mobile terminated short message failed because an IMEI check
failed, i.e. the IMEI was blacklisted or not white-listed;

System Failure;
SM Delivery Failure;
- Thereason of the SM Delivery Failure can be one of the following in the mobile terminated SM:
- memory capacity exceeded in the mobile equipment;
- protocol error;
- mobile equipment does not support the mobile terminated short message service.
Unexpected Data Value;

Data Missing.

Provider error

For definition of provider errors see subclause 7.6.1.



13A Location Service Management Services

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

13A.1.1 Definition

This service is used between the GMLC and the HLR to retrieve the routing information needed for routing a location
service request to the servicing VM SC. 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(=)
LMSI C C(=)
MSC Number c C(=)
User error c C(=)
Provider error (0]

13A.1.3 Parameter Use
Invokeid

See definition in subclause 7.6.1.
MLC Number

See definition in subclause 7.6.2.
MSISDN

See definition in subclause 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 GSM 03.71 for details).

IMSI
See definition in subclause 7.6.2.
LMSI

See definition in subclause 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 LMSI.



M SC Number

See definition in subclause 7.6.2. This parameter is provided in a successful response.

User error

The following errors defined in subclause 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;

- Unauthorized requesting network.
Provider error

For definition of provider errors see subclause 7.6.1.

13A.2 MAP-PROVIDE-SUBSCRIBER-LOCATION Service

13A.2.1 Definition

This service is used by a GMLC to request the location of a target MS from the visited MSC at any time. This is a
confirmed service using the primitives from table 13A.2/1.

13A.2.2 Service Primitives

Table 13A.2/1: Provide_Subscriber_Location

Parameter name Request Indication Response Confirm

Invoke id M M(=) M(=) M(=)

Location Type

MLC Number

LCS Client ID

Privacy Override

IMSI

MSISDN

LMSI

LCS Priority

LCS QoS

NA-ESRK

ofl of ofl of of of of ¢| | g =
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IMEI

Location Estimate M M(=)




Age of Location C C(=)
Estimate

User error C C(=s)
Provider error (0]

13A.2.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

Location Type

This parameter identifies the type of location requested
MLC Number

Thisisthe E.164 number of the requesting GMLC.

LCSClient ID

This parameter provides information related to the identity of an LCS client.

Privacy Override

This parameter indicates if MS privacy is overridden by the LCS client when the GMLC and VM SC for an MR-LR are
in the same country.

IMSI

The IMSI is provided to identify the target MS. At least one of the IMSI, MSISDN or NA-ESRK is mandatory.
MSISDN

The MSISDN is provided to identify the target MS. At least one of the IMSI, MSISDN or NA-ESRK is mandatory.
LMSI

The LMSI shall be provided if previously supplied by the HLR.

LCS Priority
This parameter indicates the priority of the location request.

LCS QoS

This parameter indicates the required quality of service in terms of response time and accuracy.

NA-ESRK

This parameter only applies to North America and provides a North American Emergency Service Routing Key.
IMEI

The IMEI shall be provided if available when the target MSisidentified by an NA-ESRK.

L ocation Estimate

This parameter provides the location estimate.

Age of Location Estimate

This parameter indicates how long ago the location estimate was obtained.



User error

This parameter is sent by the responder when the location request has failed or cannot proceed and if present, takes one
of the following values defined in subclause 7.6.1.

- DataMissing;

- Unexpected Data Value;

- Unknown Subscriber;

- Absent Subscriber (diagnostic information may also be provided);- Unauthorized requesting network;
- Unauthorized LCS Client with detailed reason;

- Position method failure with detailed reason.

Provider error

These are defined in subclause 7.6.1.

13A.3 MAP-SUBSCRIBER-LOCATION-REPORT Service

13A.3.1 Definition

This service is used by a VMSC to provide the location of atarget MS to a GMLC when arequest for location is either
implicitly administered or made at some earlier time. This is a confirmed service using the primitives from
table 13A.3/1.

13A.3.2 Service Primitives

Table 13A.3/1: Subscriber_Location_Report

Parameter name Request Indication Response Confirm

Invoke id M M(=) M(=) M(=)

LCS Event

LCS Client ID

IMSI

MSISDN

NA-ESRD

NA-ESRK

IMEI

Location Estimate

ol ol of ol of of of g =
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Age of Location
Estimate

User error C C(s)

Provider error (0]

13A.3.3 Parameter Definition and Use



All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

LCS Event

This parameter indicates the event that triggered the Subscriber Location Report.
LCSClient ID

This parameter provides information related to the identity of the recipient LCS client.
IMSI

The IMSI shall be provided if available to the VM SC.

MSISDN

The MSISDN shall be provided if available to the VM SC.

NA-ESRD

If thetarget MS has originated an emergency service call in North America, the NA-ESRD shall be provided by the
VMSC.

NA-ESRK

If thetarget MS has originated an emergency service call in North America, the NA-ESRK may be provided by the
VMSC if available.

IMEI
If thetarget MS has originated an emergency service call in North America, the IMEI may be provided by the VM SCV.

L ocation Estimate

This parameter provides the location estimate. The absence of this parameter implies that a location estimate was not
available or could not be successfully obtained.

Aqge of Location Estimate

This parameter indicates how long ago the location estimate was obtained.
User error

This parameter is sent by the responder when the received message contains an error, cannot be forwarded or stored for
an LCS client or cannot be accepted for some other reason and if present, takes one of the following values defined in
subclause 7.6.1.

- DataMissing;

Unexpected Data Value;

Unknown Subscriber;
- Unauthorized requesting network;

- Unknown or unreachable LCS Client.

Provider error

These are defined in subclause 7.6.1.

13A.4 MAP-PERFORM -LOCATION Service



13A.4.1 Definition

This service is used by a serving MSC to request location information from an SMLC for a target MS. This is a
confirmed service using the primitives from table 13A.4/1.

13A.4.2 Service Primitives

Table 13A.4/1: Perform_Location

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
Global cell Id M M(=)

Radio Channel Type C C(=)

LCS Priority C C(=)

LCS QoS C C(=)

LCS-APDU C C(=)

Location Estimate C C(=)
Positioning Data C C(=)
User error C C(=)
Provider error 0]

13A.4.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

Global cell Id

Thisisthe current cell location of the MS being located.

Radio Channel Type

This parameter gives the type of radio channel currently assigned to the M S.

LCS Priority
This parameter indicates the priority of the location request.

LCS QoS

Thisisthe Quality of Service required for the location request in terms of response time and accuracy.
LCS-APDU

This parameter contains LCS related information (e.g. Timing Advance) received from the BSC.

L ocation Estimate

This parameter gives an estimate of the M S location and the accuracy of the estimate.

Positioning Data



This parameter provides data on the positioning process including the result and resources used.
User error

This parameter is sent by the SMLC when the location request has failed or cannot proceed and if present, takes one of
the following values defined in subclause 7.6.1.

- System Failure

- DataMissing;

- Unexpected Data Value;
- Position method failure with detailed reason (restart not allowed);
- Position method failure with restart allowed.
Provider error

These are defined in subclause 7.6.1.

13A.5 MAP-LCS-Registration Service

13A.5.1 Definition

This service is used by a VLR to register or deregister an LMU in an SMLC. This is a confirmed service using the
primitives from table 13A.5/1.

13A.5.2 Service Primitives

Table 13A.5/1: LCS Registration

Parameter name Request Indication Response Confirm
Invoke id M M(=) M(=) M(=)
IMSI M M(=)

LMSI U C(=)

Registration Type M M(=)

MSC Number C C(=)

User error c C(=)
Provider error o

13A.5.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

IMSI
Thisisthe E.212 IMSI identity of the LMU.
LMS

The LMSI of the LMU shall be provided by the MSC if assigned in the VLR and if the registration type indicates
registration.



Registration Type
The registration type distinguishes registration and deregistration.
M SC Number

Thisisthe E.164 number of the MSC serving the LMU. Inclusion of the MSC number is mandatory if the registration
type indicates registration.

User error

This parameter is sent by the SMLC when the registration procedure has failed and, if present, takes one of the
following values defined in subclause 7.6.1.

- LMU unknown or offline;
- systemfailure;
- unexpected Data Value;
- DataMissing.
Provider error

These are defined in subclause 7.6.1.

13A.6 MAP-LCS-INFORMATION-REQUEST Service

13A.6.1 Definition

This service is used by an SMLC to transfer LCS related data to an MSC for onward transfer to an LMU or serving
BSC. Thisis an unconfirmed service using the primitives from table 13A.6/1.

13A.6.2 Service Primitives

Table 13A.6/1: LCS Information Request

Parameter name Request Indication

Invoke id M M(=)

IMSI

LMSI

C
C

MLC Number U C(3)
Release Forbidden U
U

Report Error
Indication

LCS-APDU C 0

13A.6.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

IMSI

Thisisthe E.212 IMSI identity of an LMU. Inclusion of the IMSI is mandatory when the destination for the LCS dataiis



an LMU, For other destinations, an IMSI shall not be included.
LMSI

When the destination isan LMU, the LMSI of the LMU shall be provided by the SMLC if previously supplied by the
MSC.

MLC Number
This parameter contains the E.164 address for the SMLC. The inclusion of this parameter is optional.

Release Forbidden

This parameter is applicable only when the destination isan LMU. It indicatesif an LMU isforbidden to release a
signaling channel to the MSC.

Report Error Indication

If present, this parameter requests an LCS Information Report error message from the serving MSC if the LCS
Information Request message cannot be transferred to the required destination.

LCSAPDU

This parameter contains the LCS data to be sent on by the MSC to the required destination. For transfer to an LMU, the
content of the data is defined in GSM 04.71 For transfer to aBSC, it is defined in GSM 08.71.

13A.7 MAP-LCS-INFORMATION-REPORT Service

13A.7.1 Definition
This service is used by an MSC to transfer LCS related data to an SMLC that was received from or intended for an

LMU or BSC. Thisis an unconfirmed service using the primitives from table 13A.7/1. The message shall be transferred
to the SMLC using SCCP class 1.

13A.7.2 Service Primitives

Table 13A.7/1: LCS Information Report

Parameter name Request Indication
Invoke id M M(=)
IMSI C C(=)
LMSI U C(=)
LCS Cause C C(=)
LCS-APDU C C(=)

13A.7.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

IMSI

Thisisthe E.212 IMSI identity of the LMU. Inclusion of the IMSI is mandatory for data transfer related to an LMU. An
IMSI shall not be included for other types of data transfer.



LMS
For data transfer related to an LMU, the MSC may include the LMSI if available in the VLR.
LCS Cause

This parameter contains the reason why L CS data received by the MSC in an LCS Information Request could not be
transferred to its intended destination. This parameter shall be included if and only if the MSC isreturning LCS data to
the SMLC that could not be transferred to the intended destination.

LCS-APDU

This parameter contains the LCS data received from or intended for an LMU or BSC. The content of this parameter is
defined in GSM 04.71 for an LMU and in GSM 08.71 for aBSC.

13A.8 MAP-LCS-RESET Service

13A.8.1 Definition

This service is used by an SMLC after either arestart or discovery of inconsistent data to request that a VLR instigate a
reset for either all LMUs that are served by the VLR or just certain specific LMUs. Thisis an unconfirmed service using
the primitives from table 13A.8/1.

13A.8.2 Service Primitives
Table 13A.8/1: LCS Reset

Parameter name Request Indication
Invoke id M M(=)
MLC number M M(=)
LMU List U C(®)

13A.8.3 Parameter Definition and Use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

MLC

Thisisthe E.164 address for the SMLC.

LMU List

Thisisalist of LMUSs sharing the same SMLC.

13A.9 MAP-LCS-ASSIGN-TRAFFIC-CHANNEL Service

13A.9.1 Definition

This service is used by an SMLC to request assignment of a traffic channel to the target M S by the visited MSC. Thisis
a confirmed service using the primitives from table 13A.9/1.

13A.9.2 Service primitives



Table 13A.9/1: LCS Assign Traffic Channel

Parameter name Request Indication Response Confirm
Invokeid M M(=) M(=) M(=)
Radio Channel Type M M(=)

User error c CE)
Provider error o

13A.9.3 Parameter definition and use

All parameters are defined in subclause 7.6. The use of these parameters and the requirements for their presence are
specified in GSM 03.71.

Radio Channel Type

This parameter defines the type of traffic channel to be assigned.
User error

This parameter is sent by the MSC when the required type of traffic channel cannot be assigned and, if present, takes
one of the following values defined in subclause 7.6.1.

- Traffic channel establishment failure;
- systemfailure;
- unexpected Data Value;
- datamissing.
Provider error

These are defined in subclause 7.6.1.

14 General

14.1 Overview

Clauses 14 to 17 specify the protocol elements to be used to provide the MAP services described in clause 7.

Clause 15 specifies the elements of procedures for the MAP protocol. Clause 16 specifies the mapping onto TC service
primitives. Clause 17 specifies the application contexts, operation packages and abstract syntaxes for the MAP protocol
as well as the encoding rules to be applied.

14.2  Underlying services

The MAP protocol relies on the services provided by the Transaction Capabilities (TC) of Signalling System No. 7, as
referenced in clause 6.



14.3 Model

The MAP Protocol Machine (MAP PM) can be modelled as a collection of service state machines (SSMs) - one per
MAP specific service invoked - coordinated by a MAP dialogue control function with its one state machine: MAP
dialogue state machine (DSM). There are two types of Service State Machines. Requesting Service State Machines
(RSM) and Performing Service State Machines (PSM).

A new invocation of aMAP PM is employed on the receipt of aMAP-OPEN request primitive or a TC-BEGIN
indication primitive. Each invocation controls exactly one MAP dialogue. For each MAP specific service invoked
during adialogue, aMAP RSM is created at the requestor's side and aMAP PSM s created at the performer’s side.

Thismodelling is used only to facilitate understanding and the MAP behaviour descriptions and is not intended to
suggest any implementation. SDL descriptions are organized according to this model.

How the MAP-service-user and the MAP refer to aMAP dialogue (i.e. aMAP PM invocation) isalocal implementation
matter.

How TC diaogue identifiers are assigned to aMAP PM invocation is also alocal implementation matter.

14.4  Conventions

The behaviour of the MAP PM depends on the applicati on-context-name associated with the dialogue. One major
differenceisthat the MAP requests the transfer of the application-context-name by TC only for those contexts which do
not belong to the so-called "version one context set".

The "version one context set" is a set of application-contexts which model the behaviour of aMAP V1 implementation
according to the latest phase 1 version of GSM 09.02. This set is defined in clause 15.

The procedures described in clause 15 are used when the application-context-name does not refer to a dialogue between
an MSC and its VLR. When the application-context-name refers to a dialogue between an MSC and its VLR the MAP
PM procedures are alocal implementation matter.

15 Elements of procedure

15.1 Dialogue establishment

The establishment of a MAP dialogue involves two MAP-service-users, one that is the dialogue-initiator and one that is
the dialogue-responder.

This procedure is driven by the following signals:

- aMAP-OPEN request primitive from the dialogue-initiator;

- aTC-BEGIN indication primitive occurring at the responding side;

- aMAP-OPEN response primitive from the dial ogue-responder;

- thefirst TC-CONTINUE indication primitive occurring at the initiating side;
and under specific conditions:

- aTC-END indication primitive occurring at the initiating side;

- aTC-U-ABORT indication primitive occurring at the initiating side;

- aTC-P-ABORT indication primitive occurring at the initiating side.



15.1.1 Handling of unknown operations

Unknown operations (i.e. a standard operation introduced in a later version of 09.02 or a private operation) can be
introduced in MAP in a backwards compatible way. This means, that the receiver of an unknown operation shall, if the
dialogue state allowsit, send a TC-REJECT component to the sender of the operation indicating 'unrecognised
operation' and continue with the processing of further components or messages exchanged within the dialogue asif the
unknown operation had not been received.

The standardised structure of a MAP dialogue shall not be affected by the invocation of unknown operations, i.e. if a
dialogue uses only a TC-BEGIN message which is acknowledged by a TC-END message, a TC-CONTINUE message
shall not be used to invoke an unknown operation. However the standardised structure of a MAP dialogue may be
affected by the rejection of unknown operations, i.e. if adialogue uses only a TC-BEGIN message which is
acknowledged by a TC-END message, a TC-CONTINUE message followed by a TC-END message may be used to
carry the rgjection of an unknown operation and the response to the standardised operation. The entity which initiated a
dialogue whose standardised structure isa TC-BEGIN message which is acknowledged by a TC-END message shall not
send any messagesin that dialogue after the TC-BEGIN.Note that if the dialogue structure is affected as described in
this paragraph the TC-CONTINUE shall include the dial ogue portion required to confirm the acceptance of the
dialogue.

Unknown operations can be invoked in the following types of messages (there is no restriction as to how many unknown
operations can be invoked in a message):

- TC-BEGIN the component to invoke the unknown operation shall follow the component of the standard
operation that isincluded in this message.

- TC-CONTINUE: the component to invoke the unknown operation may be transported as the only component
in a stand-alone message or can be grouped with existing operations. In the latter case a specific sequencing
of componentsis not required.

- TC-END: if the component to invoke the unknown operation is grouped with an existing operation a specific
sequencing of componentsis not required

The TC-REJECT component may be sent in the following messages:

- TC-CONTINUE or TC-END: either as the only component of the message or grouped with an existing
component. The choice is up to the MAP-Service User.

If the received message contains only unknown operations the MAP-Service User shall send the TC-REJECT
componentsin a TC-CONTINUE message to the peer entity, if the dialogue state allowsiit.

If the received message contains unknown operations and standard operations and the standardised structure
of the dialogue requires the response to the standard operation to be sent within a TC-END message, then the
MAP-Service User may send the response to the standard operations and the TC-REJECT components for the
unknown operationsin a TC-CONTINUE message followed by a TC-END message. A specific distribution
of the components to the TC messages or a specific sequencing of components is not required.

Note that SDLs of chapters 19 - 25 do not show the report to the MAP-Service User about the reception of the unknown
operation. This has been done for the sake of simplicity of description; the MAP PM may inform the MAP-Service
User.

The sender of the unknown operation shall ensure that there is enough room in the used message for the unknown
operation.



15.6.2 Service invocation receipt

On receipt of a TC-INVOKE indication primitive, the MAP PM shall:

if theinvoke ID isaready in use by an active service, request the transfer of areject component using the TC-U-
REJECT request primitive with the appropriate problem code (duplicated invokel D) and issue aMAP-NOTICE
indication primitive with a diagnostic parameter set to "abnormal event received from the peer";

if the operation code does not correspond to an operation supported by the application-context, request the
transfer of areject component using the TC-U-REJECT request primitive, with the appropriate problem code
(unrecognized operation), and ,if the dialogue version is lower than 3, issue a MAP-NOTICE indication primitive
with a diagnostic parameter set to "abnormal event received from the peer";

if alinked ID isincluded, perform the following checks: If the operation referred to by the linked 1D does not
alow linked operations or if the operation code does not correspond to a permitted linked operation, issue a TC-
U-REJECT request primitive with the appropriate problem code (linked response unexpected or unexpected
linked operation);

if the type of the argument is not the one defined for the operation, request the transfer of areject component
using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped parameter), and issue a
MAP-NOTICE indication primitive with a diagnostic parameter set to "abnormal event from the peer”;

if the type of the argument is correct but the values of the information elementsit contains do not permit the type
of MAP service being invoked to be determined, request the transfer of an error component using the TC-U-
ERROR request primitive with an error code set to "unexpected data value" and issue aMAP-NOTICE
indication primitive with a diagnostic parameter set to "abnormal event from the peer"”;

NOTE 1: These checks are only relevant when there is not a one-to-one mapping between a service and an

operation.

if the type of the argument is correct but information elements required for the service being invoked are missing,
request the transfer of an error component using the TC-U-ERROR request primitive with an error code set to
"data missing" and issue aMAP-NOTICE indication primitive with a diagnostic parameter set to "abnormal
event from the peer";

NOTE 2: These checks are only relevant when there is not a one-to-one mapping between a service and an

operation.

if the type of the argument is correct but contains information elements which are not relevant for the type of
MAP service being invoked, request the transfer of an error component using the TC-U-ERROR reguest
primitive with an error code set to "unexpected data value" and issue a MAP-NOTICE indication primitive with a
diagnostic parameter set to "abnormal event from the peer";

NOTE 3: These checks are only relevant when there is not a one-to-one mapping between a service and an

operation.

Otherwise, issue the relevant MAP indication primitive to the MAP-service-user. If the service isto be user
confirmed, the MAP PM waits for the corresponding response primitive.



15.6.6 Parameter checks

As described in the previous subclauses, the MAP PM performs a set of checks to ensure the correctness of the
information elements received; these are:

- check if the syntax and encoding (note) of the operation argument, result or error parameter are correct.

NOTE: Depending on the implementation, encoding problems on the TC user portion may be detected at TC level
or by the MAP user. In the second case the problem is reported in asimilar manner to a syntactical
problem.

The syntax shall be considered incorrect if amandatory information element is missing in any constructed
element or if the value of an information element is out of the range defined for the type it is supposed to belong
to;

- if there is not a one-to-one mapping between a service and an operation:

i) check if the value of the information elements (generally a single one) permits the MAP PM to determine the
service associated with the operation invocation;

ii) check that there are no information elements which are irrelevant for the indication or a confirm primitive to
be issued;

- check if al the information elements required to build an indication or a confirm primitive are available.

However some additional checks may have to be performed by the MAP user (see clause 18).

15.6.7 Returning state machines to idle
Unlike TC invocation state machines, service state machines exist at both requestor and performer side.

A service state machine at the requestor side is returned to idle when the MAP-specific confirm primitive is issued or
when the dial ogue terminates.

A service state machine at the performer side is returned to idle on receipt of a MAP-specific response primitive from
the MAP user, when the dialogue terminates or at expiry of an implementation dependent watch-dog timer which is
started when the state machine is created.

15.6.8 Load control

As stated in the previous subclauses, before issuing aMAP-OPEN indication primitive the MAP PM performs a check
to verify if there are sufficient resources to open the dialogue taking into account possible overload conditions.

The decision is based on the priority alocated to the application-context whose name is explicitly included in the TC-
BEGIN indication primitive or implied by the first operation invocation when V1 contexts are in use. How aV1
application-context-name is derived from an operation code is described in table 15.1/1.

The priority level allocated to each application-context is described in clause 5 tables 5.1/1 and 5.1/2.



16.2.2.9.3 Mapping to diagnostic parameter

The following values of the problem code parameter of the TC-R-REJECT and TC-U-REJECT primitive are mapped to
values of the diagnhostic parameter of the MAP-NOTICE indication primitive as follows:

Table 16.2/5: Mapping of TC problem code of TC-R-REJECT and TC-U-REJECT on to diagnostic

parameter
TC problem code MAP diagnostic
General problem - abnormal event detected by the peer
Invoke problem
- unrecognized linked 1D - abnormal event detected by the peer
- linked response unexpected - response rejected by the peer
- unexpected linked operation - response rejected by the peer
Return result problem
- unrecognized invoke ID - response rejected by the peer
- return result unexpected - response rejected by the peer
- mistyped parameter - response rejected by the peer
Return error problem
- unrecognized invoke ID - response rejected by the peer
- return error unexpected - response rejected by the peer
- unrecognized error - response rejected by the peer
- unexpected error - response rejected by the peer
- mistyped parameter - response rejected by the peer

The following values of the problem code parameter of the TC-L-REJECT primitive are mapped to values of the
diagnostic parameter of the MAP-NOTICE indication primitive as follows:

Table 16.2/6: Mapping of TC problem code of TC-L-REJECT on to diagnostic parameter

TC problem code MAP diagnostic

General problems - abnormal event received from the peer
Invoke problem

- unrecognized linked ID - abnormal event received from the peer
Return result problem

- unrecognized invoke ID - abnormal event received from the peer
Return error problem

- unrecognized invoke ID - abnormal event received from the peer

16.3  SDL descriptions

The following SDL specification describes a system which includes three blocks: MAP-user, MAP-provider and TC.

Such a system resides in each network component supporting MAP and communicates with its peers via the lower layers
of the signalling network which are part of the environment.

Only the MAP-provider is fully described in this subclause. The various types of processes which form the MAP-User
block and the TC block are described respectively in clauses 18 to 25 of the present document and in CCITT
Recommendation Q.774.

The MAP-Provider block communicates with the MAP_USER viatwo channels U1 and U2. Via U1 the MAP-provider
receives the MAP request and response primitives. ViaU2 it sends the MAP indication and confirm primitives.

The MAP-Provider block communicates with TC viatwo channels P1 and P2. ViaP1 the MAP-Provider sends all the
TC request primitives. ViaP2 it receives all the TC indication primitives.



The MAP-Provider block is composed of the four following types of processes:

a)

b)

0)

d)

MAP_DSM: Thistype of process handles a dialogue. There exists one process instance per MAP dialogue.

LOAD_CTRL: Thistype of processisin charge of load control. Thereis only one instance of this processin
each system.

PERFORMING_MAP_SSM: Thistype of process handles a MAP service performed during a dialogue. An
instance of this processis created by the instance of the MAP_DSM process for each MAP-service to be
performed.

REQUESTING_MAP_SSM: Thistype of process handles a MAP service requested during a dialogue. An
instance of this processis created by the instance of the MAP_DSM process for each requested MAP-service.

A process MAP_DSM exchanges external signals with other blocks as well asinternal signals with the other processes
of the MAP-Provider block. The external signals are either MAP service primitives or TC service primitives.

The signal routes used by the various processes are organized as follows:

a)

b)

0)

d)

e

f)

9)
h)

)

A process MAP_DSM receives and sends events from/to the MAP_user via signal route Userl/User2. These
routes use respectively channel U1 and U2.

A process MAP_DSM receives and sends events from/to the TC viasignal route Tc1/Tc2. These routes use
respectively channel P1 and P2.

A process MAP_DSM receives and sends events from/to the LOAD_CTRL process via signal route
Loadl/Load2. These routes are internal .

A process MAP_DSM sends events to the PERFORMING_MAP_SSM processes via signal route Internl.
Thisrouteisinternal.

A process MAP_DSM sends events to the REQUESTING_MAP_SSM processes via signal route | ntern2.
Thisrouteisinternal.

A process MAP_PERFORMING_SSM sends events to the MAP_USER viasignal route User4. This route
uses channel U2.

A process MAP_PERFORMING_SSM sends eventsto TC viasignal route Tc3. This route uses channel P1.

A process MAP_REQUESTING_SSM sends events to the MAP_USER viasignal route User5. This route
uses channel U2.

A process MAP_REQUESTING_SSM sends eventsto TC viasigna route Tc4. This route uses channel P1.



17.1.1 Encoding rules

The encoding rules which are applicable to the defined Abstract Syntaxes are the Basic Encoding Rules for Abstract
Syntax Notation One, defined in CCITT Recommendation X.690 with the same exceptionsasin CCITT
Recommendation Q.773 section 4 Message Representation.

When the definite form is used for length encoding, a data value of length less than 128 octets must have the length
encoded in the short form.

When the long form is employed to code alength, the minimum number of octets shall be used to code the length field.
OCTET STRING vauesand BIT STRING values must be encoded in a primitive form.

There is no restriction to the use of empty constructors (e.g. an empty SEQUENCE type). That is, the encoding of the
content of any data value shall consist of zero, one or more octets.

17.1.2 Useof TC

The mapping of OPERATION and ERROR to TC componentsis defined in ETS 300 287 (version 2) which is based on
CCITT Recommendation Q.773 (1992).

NOTE 1: Theclass of an operation is not stated explicitly but is specified aswell in the ASN.1 operation type
definition.

Class 1: RESULT and ERROR appear in ASN.1 operation type definition.

Class 2: only ERROR appears in ASN.1 operation type definition.

Class 3: only RESULT appearsin ASN.1 operation type definition.

Class 4: both RESULT and ERROR do not appear in ASN.1 operation type definition.

The ASN.1 data type which follows the keywords "ARGUMENT", "PARAMETER" or "RESULT" (for OPERATION
and ERROR) is always optional from a syntactic point of view. However, except when specifically mentioned with the
ASN.1 comment «-- optional» , the «parameter» part of a component has to be considered as mandatory from a
semantic point of view.

When an optional element is missing in an invoke component or in an inner data structure whileit is required by the
context, an error component is returned if specified in the operation type; the associated type of error is DataMissing.
This holds a so when the entire parameter of an invoke component is missing whileit is required by the context.

NOTE 2: When a mandatory element is missing in the parameter or inner data structure of any component, a reject

component isreturned (if the dialogue still exists). The problem code to be used is "Mistyped parameter".

The Timer Values used in the operation type definitions are indicated as ASN.1 comments. The Timer Vaue Ranges
are:

s =from 3 secondsto 10 seconds;
m = from 15 seconds to 30 seconds;
ml = from 1 minute to 10 minutes;

| =from 28 hoursto 38 hours.



17.1.2.1 Use of Global Operation and Error codes defined outside MAP

An entity supporting an application context greater than 2 shall be capable of receiving an operation or error code,
within an application context defined in GSM 09.02, encoded as either an Object Identifier (as defined in CCITT
Recommendation X.690 (1994)) or an integer value (as defined in section 17.5). Related restrictions regarding the use
of Object Identiers are asfollows:

- Thelength of the Object Identifier shall not exceed 16 octets and the number of components of the Object
Identifier shall not exceed 16.

- Object Identifiers shall be used only for operations or errors defined outside of GSM 09.02.

- Global error codes may be sent only in response to a global operation. If a standard operation is received then
aglabal error code shall not be sent in response.

Handling of an unknown operation codes by the receiving entity is defined in section 15.1.1.

17.1.3 Use of information elements defined outside MAP

An information element or a set of information elements (messages) transparently carried in the Maobile Application Part
but defined in other recommendationg/technical specifications are handled in one of the following ways:

i) The contents of each information element (without the octets encoding the identifier and the length in the
recommendation/technical specification whereit is defined) is carried as the value of an ASN.1 NamedType
derived from the OCTET STRING data type. Additionally, the internal structure may be explained by means of
comments. In case of misalignment the referred to recommendation/technical specification takes precedence.

ii) The complete information element (including the octets encoding the identifier and the length in the
recommendation/technical specification whereit is defined) or set of information elements and the identity of the
associated protocol are carried as the value of the External SignalInfo data type defined in the present document.
Where more than one information element is carried, the information elements are sent contiguously with no
filler octets between them.

17.1.4 Compatibility considerations

The following ASN.1 modules conform to CCITT Recommendation X.208 (1988) or X.680 (1994) (the only module
which makes use of X.680 is MAP-ExtensionDataTypes), but in addition Ellipsis Notation ("..." - notation) is used as
described in ITU-T Recommendation X.680 Amendment 1 (1995) wherever future protocol extensions are foreseen.

The"..." construct applies only to SEQUENCE and ENUMERATED data types. An entity supporting a version greater
than 1 shall not reject an unsupported extension following "..." of that SEQUENCE or ENUMERATED datatype. The
Encoding Rules from subclause 17.1.1 apply to every element of the whole Transfer Syntax especially to the ASN.1
type EXTERNAL.

Private extensions shall:

1) if included in operations of an AC of V2, follow the extension marker and be tagged using PRIVATE tags up
to and including 29.

NOTE: Thistype of extension isin most cases used only within a PLMN.

2) if included in operations of an AC of V3 or higher: be included only in the Private Extension Container that is
defined in the specification.

NOTE: Thistype of extension can be used between PLMNSs.
Private extensions shall not be included in v2 supplementary service operations.
Private extensions shall not be included within user error for RegisterCCEntry and EraseCCEntry operations.

PCS extensions shall be included in the PCS Extension Container that is defined in this specification.



In order to improve extensibility, afew error parameters have been defined as a CHOICE between the version 2
description and a SEQUENCE including the version 2 description and an extension container. Operations used in a v2-
application-context must consider only the first alternative while operations used in a vn-application-context (n>2) must
consider only the second alternative.

17.1.5 Structure of the Abstract Syntax of MAP

For each MAP parameter which hasto be transferred by a MAP Protocol Data Unit (MAP message), thereisa PDU
field (an ASN.1 NamedType) whose ASN.1 identifier has the same name as the corresponding parameter, except for the
differences required by the ASN.1 notation (blanks between words are removed or replaced by hyphen, the first letter of
the first word is lower-case and the first letter of the following words are capitalized, e.g. "no reply condition time" is
mapped to "noReplyConditionTime"). Additionally some words may be abbreviated as follows:

bs basic service

ch call handling

cug closed user group

ho handover

ic incoming call

id identity

info  information

Ics  location services

ms  mobile service

oc outgoing call

om  operation & maintenance
pw  Password

sm  short message service

ss supplementary service

The MAP protocol is composed of several ASN.1 modules dealing with either operations, errors, data types, and, if
applicable, split into those dealing with mobile services, call handling services, supplementary services and short
message services. For operations and errors no values are assigned, but only the operation and error typesin order to
allow use of the defined types also by other protocols (e.g. TS GSM 04.80). The values (operation codes and error
codes) are defined in a separate module. The ASN.1 source lines are preceded by line-numbers at the left marginin
order to enable the usage of the cross-reference in annex A.

The module containing the definition of the operation packages for MAP is:
1. MAP-OperationPackages.

The module containing the definition of the application contexts for MAP is:
2. MAP-ApplicationContexts.

The module containing the data types for the Abstract Syntax to be used for TCAPM essages.DialoguePortion for MAP
is:

3. MAP-Diaoguel nformation.
The module containing the operation codes and error codes for MAPis:

4, MAP-Protocol.



The modules containing all operation type definitions for MAP are:
5. MAP-MobileServiceOperations,
6. MAP-OperationAndMaintenanceOperations;
7. MAP-CalHandlingOperations;
8. MAP-SupplementaryServiceOperations,
9. MAP-ShortM essageServiceOperations;
10. MAP-Group-Call-Operations.
11. MAP-LocationServiceOperations
The module containing all error type definitions for MAP s
12. MAP-Errors.
Modules containing all data type definitionsfor MAP are:
13. MAP-MS-DataTypes,
14. MAP-OM-DataTypes;
15. MAP-CH-DataTypes,
16. MAP-SS-DataT ypes,
17. MAP-SS-Code;
18. MAP-SM-DataTypes,
19. MAP-ER-DataTypes,
20. MAP-CommonDataTypes;
21. MAP-TS-Code;
22. MAP-BS-Code;
23. MAP-ExtensionDataTypes,
24. MAP-GR-DataTypes;
25. MAP-LCS-DataTypes.

References are made also to modules defined outside of the present document. They are defined in the technical
specification Mobile Services Domain and technical specification Transaction Capability respectively:

MobileDomainDefinitions;

TCAPM essages,
DialoguePDUs.

17.1.6 Application Contexts

The following informative table lists the latest versions of the Application Contexts used in this specification, with the
operations used by them and, where applicable, whether or not the operation description is exactly the same as for
previous versions. Informationin 17.6 & 17.7 relates only to the ACsin this table.



AC Name AC Operations Used Comments”
Version
locationCancellationContext v3 cancelLocation
equipmentMngtContext V2 checkIMEI
imsiRetrievalContext v2 sendIMSI
infoRetrievalContext v2 sendAuthenticationinfo
interVirinfoRetrievalContext v2 sendldentification
handoverControlContext v2 prepareHandover
forwardAccessSignalling
sendEndSignal
processAccessSignalling
prepareSubsequentHandover
mwdMngtContext v3 readyForSM
msPurgingContext v3 purgeMS
shortMsgAlertContext v2 alertServiceCentre
resetContext V2 reset
networkUnstructuredSsContext v2 processUnstructuredSS-
Request
unstructuredSS-Request
unstructuredSS-Notify
tracingContext v3 activateTraceMode
deactivateTraceMode
networkFunctionalSsContext v2 registerSS
eraseSS
activateSS
deactivateSS
registerPassword
interrogateSS
getPassword
shortMsgMO-RelayContext v3 mo-forwardSM
shortMsgMT-RelayContext v3 mt-forwardSM
shortMsgGatewayContext v3 sendRoutingInfoForSM the syntax of this
reportSM-DeliveryStatus operation has been
InformServiceCentre extended in comparison
with release 96 version
networkLocUpContext v3 updateLocation the syntax is the same in
forwardCheckSs-Indication vl &v2
restoreData
insertSubscriberData
activateTraceMode
gprsLocationUpdateContext v3 updateGprsLocation
insertSubscriberData
activateTraceMode
subscriberDataMngtContext v3 insertSubscriberData
deleteSubscriberData
roamingNumberEnquiryContext v3 provideRoamingNumber
locationInfoRetrievalContext v3 sendRoutingInfo
gprsNotifyContext v3 noteMsPresentForGprs
gprsLocationinfoRetrievalContext | v3 sendRoutingInfoForGprs
failureReportContext v3 failureReport
callControlTransferContext v4 resumeCallHandling
subscriberinfoEnquiryContext v3 provideSubscriberinfo
anyTimeEnquiryContext v3 anyTimelnterrogation
ss-InvocationNotificationContext | v3 ss-InvocationNotification
sIWFSAllocationContext v3 provideSIWFSNumber
sIWFSSignallingModify
groupCallControlContext v3 prepareGroupCall
processGroupCallSignalling
forwardGroupCallSignalling
sendGroupCallEndSignal
reportingContext v3 setReportingState
statusReport

remoteUserFree




callCompletionContext v3 registerCC-Entry
eraseCC-Entry
istAlertingContext v3 istAlert
Immediate TerminationContest v3 istCommand
locationSvcLMUControlContext v3 IcsRegistrationl csReset
locationSvcDataTransferContext | v3 IcsinformationRequest
IcsinformationReport
locationSvcEnquiryContext v3 provideSubscriberLocation
subscriberLocationReport
locationSvcGatewayContext v3 sendRoutingInfoForLCS
locationSvcPositioningContext v3 IcsAssignTrafficChannel
IcsinformationRequest
IcsinformationReport
performLocation

NOTE (*): The syntax of the operations is not the same asin previous versions unless explicitly stated

17.2  Operation packages

17.2.1 General aspects

This subclause describes the operati on-packages which are used to build the application-contexts defined in
subclause 17.3.

Each operation-package is a specification of the roles of apair of communicating objects (i.e. a pair of MAP-Providers),
in terms of operations which they can invoke of each other.

The grouping of operations into one or several packages does not necessarily imply any grouping in terms of
Application Service Elements.

Thefollowing ASN.1 MACRO is used to describe operation-packages in this subclause:

OPERATI ON- PACKAGE MACRO : : =

BEG N

TYPE NOTATION ::= Symmetric | Consunerl|nvokes Supplierlnvokes |
enpty

VALUE NOTATI ON :: = val ue( VALUE OBJECT | DENTI FI ER)

Symmetric ::= "OPERATIONS" "{" OperationList "}"

Consuner | nvokes ::= "CONSUMER | NVOKES" "{" OperationList "}"
Suppl i erl nvokes ::= "SUPPLI ER | NVOKES" "{" OperationList "}" | enpty
OperationList ::= Operation | OperationList "," Operation
Operation ::= val ue( OPERATI ON)

END

Since the application-context definitions provided in subclause 17.3 use only an informal description technique, only the
type notation is used in the following subclauses to define operation-packages.

The following definitions are used throughout this subclause (n>=2):
- vl1-only operation: An operation which shall be used only in v1 application-contexts;
- vn-only operation: An operation which shall be used only in vn application-contexts;

- v(n-1)-operation: An operation whose specification has not been modified since the MAP v(n-1) specifications or
if the modifications are considered as not affecting v(n-1) implementations;

- v(n-1)-equivalent operation: The version of an operation which excludes all the information elements and errors
which have been added since the MAP v(n-1) specification;

- vn-only package: An operation package which contains only vn-only operations;



- v(n-1)-package: An operation package which contains only v(n-1)- operations.
The names of vn-packages are suffixed by "-vn" where n>=2.

For each operation package which is not vn-only (n>=2) and which does not include only v(n-1)-operations, thereisa
v(n-1)-equivalent package. Except when adefinition is explicitly provided in the following subclauses, the v(n-1)-
equivalent package includes the v(n-1)-equivalent operations of the operations which belong to this package.



17.2.2.23 Short message gateway services

This operation package includes the operations required for short message service gateway procedures between MSC
and HLR.

Short MsgGat ewayPackage- v3 :: = OPERATI ON- PACKAGE
- Supplier is HLR if Consuner is GVBC
CONSUMER | NVOKES {
sendRout i ngl nf oFor SM
report SM Del i verySt at us}
SUPPLI ER | NVOKES {
i nf or nBSer vi ceCent r e}

The v2-equivalent package can be determined according to the rules described in subclause 17.2.1.

The v1-equivalent package is defined as follows:

Shor t MsgGat ewayPackage- vl :: = OPERATI ON- PACKAGE
-- Supplier is HR if Consuner is GVSC
CONSUMER | NVOKES {

SendRout i ngl nf oFor SM
report SMDel i ver ySt at us}




17.2.2.39  Supplementary Service invocation notification

This operation package includes the operations required for Supplementary Service invocation notification procedures
between M SC and gsmSCF.

SS-InvocationNoti ficati onPackage-v3 ::= OPERATI ON- PACKAGE
- Supplier is gsnSCF if Consuner is MSC
CONSUMER | NVOKES {
ss-lnvocati onNotification}

This package isv3 only.



17.2.2.46  Location service Positioning

This operation package includes the operations required for the location service positioning procedures between MSC
and SMLC.

Locat i onSvcPosi ti oni ngPackage-v3 ::= OPERATI ON- PACKAGE
- Supplier is SMCif Consuner is MSC

CONSUMER | NVOKES {
perfornmnlLocati on,
| csl nformati onReport}

SUPPLI ER | NVOKES {
| csAssi gnTr af fi cChannel ,
| csl nf or mati onRequest }

This package isv3 only.
17.2.2.47 Location service LMU Control

This operation package includes the operations required for the location service LMU control procedures between MSC
and SMLC.

Locat i onSvcLMJCont r ol Package-v3 ::= OPERATI ON- PACKAGE
-- Supplier is SMCif Consunmer is VLR
CONSUMER | NVOKES {
| csRegi stration }
SUPPLI ER | NVOKES {
LcsReset }

This package isv3 only.
17.2.2.48 Location service Data Transfer

This operation package includes the operations required for the location service data transfer procedures between MSC
and SML C when performed in stand alone mode.

Locat i onSvcDat aTr ansf er Package- v3 :: = OPERATI ON- PACKAGE
-- Supplier is MSC if Consumer is SM.C
CONSUMER | NVOKES {
| csl nformati onRequest }
SUPPLI ER | NVOKES {
| csl nformati onReport}

This package isv3 only.

17.2.2.49 IST Alerting

This operation package includes the operation required for aerting procedures between the MSC (Visited MSC or
Gateway MSC) and HLR.

| ST- Al erti ngPackage-v3 ::= OPERATI O\ PACKAGE
- Supplier is HR if Consuner is VMsC
-- Supplier is HLR if Consuner is GVBC
CONSUMER | NVOKES {
istAlert}

This package isv3 only.



17.2.2.50 Service Termination

This operation package includes the operation required for immediate service termination procedures between the HLR
and the Visited MSC or between the HLR and the Gateway MSC.

Servi ceTerm nati onPackage-v3 ::= OPERATI ON- PACKAGE
- Supplier is VWBC or GWSC if Consuner is HLR
CONSUMER | NVOKES {
i st Coomand}

This package isv3 only.

17.3  Application contexts

17.3.1 General aspects

An application-context is assigned for each dialogue established by a MAP-user. In the present document each
application-context is assigned a name which is supplied in the MAP-OPEN Req primitive by the MAP-User and
transmitted to the peer under certain circumstances.

The following ASN.1 MACRO is used to describe the main aspects of application-contexts in the following subclauses:

APPLI CATI ON- CONTEXT MACRO :: =
BEG N

TYPE NOTATION ::= Symmetric | InitiatorConsunmerf
Responder Consunmer&f | enpty

VALUE NOTATION :: = val ue( VALUE OBJECT | DENTI FI ER)
Symmetric ::= "OPERATIONS OF" "{" PackageList "}"
InitiatorConsumerf ::= "IN TI ATOR CONSUMER OF" "{" PackageList "}"

Responder Consunmer & :: = "RESPONDER CONSUMER OF" "{" PackageList "}"
| empty

PackagelLi st ::= Package | PackagelList "," Package

Package ::= val ue( OPERATI ON- PACKAGE)
| type -- shall reference a package type

END

The following definitions are used throughout this subclause:
- vl-application-context: An application-context which contains only v1-packages and uses only TC v1 facilities;
- vl context set: the set of v1-application-contexts defined in the present document.
- vn-application-context (n>=2): An application-context which contains only vn-packages;
The names of v1-application-contexts are suffixed by "-v1" while other names are suffixed by "-vn" where n>=2.
Application-contexts which do not belong to the v1 context set use v2 TC facilities.

The last component of each application-context-name (i.e. the last component of the object identifier value) assigned to
an application-context which belongs to the v1 context set indicates explicitly "versionl".

For each application-context which does not belong to the "v1 context set" thereis a v1-equivalent application context.
Thisisavl-application-context which includes the v1-equivalents of the packages included in the original context.

Each application-context uses the abstract-syntax associated with the operation-packages it includes and uses the
transfer-syntax derived from it by applying the encoding rules defined in subclause 17.1.1.

ACswhich do not belong to the v1 context set require the support of the abstract-syntax identified by the object
identifier value: MAP-Dial oguel nformation.map-Dialogue-AS defined in subclause 17.4.



17.3.2.15 Information retrieval

This application context is used for authentication information retrieval between HLR and VLR or between HLR and
SGSN. For the HLR - SGSN interface version 1 and version 2 of this application context are applicable.

i nf oRet ri eval Cont ext -v2 APPLI CATI ON- CONTEXT
- Responder is HLR if Initiator is VLR
-- Responder is HLR if Initiator is SGSN
I NI TI ATOR CONSUMER OF {
I nf oRet ri eval Package- v2}
;.= {map-ac infoRetrieval (14) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

|{ map- ac infoRetrieval (14) versionl(1)}

17.3.2.16 Inter-VLR information retrieval

This application context is used for information retrieval between VLRs.

interVirlnfoRetrieval Context-v2 APPLI CATI ON- CONTEXT
-- Responder is VLR Iif Initiator is VLR
I NI TI ATOR CONSUMER OF {
InterVirlnfoRetrieval Package-v2}
;.= {map-ac interVirlnfoRetrieval (15) version2(2)}

The v1-equivalent application-context is:

|{ map- ac infoRetrieval (14) versionl(1)}

17.3.2.17  Stand Alone Subscriber Data Management

This application context is used for stand alone subscriber data management between HLR and VLR or between HLR
and SGSN. For the HLR - SGSN interface only version 3 of this application context is applicable:

subscri ber Dat aivhgt Cont ext - v3 APPLI CATI ON- CONTEXT
-- Responder is VLR or SGSN if Initiator is HLR
I NI TI ATOR CONSUMER OF {
Subscri ber Dat avhgt St andAl onePackage- v3}
.= {map-ac subscri ber Dat aivhgt (16) versi on3(3)}

The following application-context-name is assigned to the v2-equival ent application-context:

[{map- ac subscri ber Dat aMhgt (16) versi on2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

[{ map- ac subscri ber Dat aMhgt (16) versioni(1)}

17.3.2.18 Tracing

This application context is used between HLR and VLR or between HLR and SGSN for stand al one tracing control
procedures. For the HLR - SGSN interface version 1, version 2 and version 3 of this application context are applicable.

traci ngCont ext - v3 APPLI CATI ON- CONTEXT
- Responder is VLR or SGSN if Initiator is HLR
I NI TI ATOR CONSUMER OF {
Traci ngSt andAl onePackage- v3}
;.= {map-ac tracing(1l7) version3(3)}

The following application-context-name is assigned to the v2-equival ent application-context:

[{map-ac tracing(17) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

[{map-ac tracing(17) versioni(1)}




17.3.2.26  Mobile terminating Short Message Relay

This application context is used between GMSC and MSC or between GM SC and SGSN for mobile terminating short
message relay procedures. For the GMSC - SGSN interface version 2 and version 3 of this application context and the

equivalent version 1 application context are applicable.

short MsgMT- Rel ayCont ext - v3 APPLI CATI ON- CONTEXT
-- Responder is MSC or SGSN if Initiator is GVC
I NI TI ATOR CONSUMER OF {
MTShor t MsgRel ayPackage- v3}
;.= {map-ac short MsgMI- Rel ay(25) version3(3)}

The following application-context-name is assigned to the v2-equival ent application-context:

[{ map- ac short MsgMI- Rel ay(25) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

[{map-ac short MsgMD Rel ay(21) versioni(1)}
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17.3.2.44  IST Alerting

This application context is used between MSC (Visited MSC or Gateway MSC) and HLR for alerting services within

IST procedures.

i st Al ertingContext-v3 APPLI CATI ON- CONTEXT
- Responder is HLR if Initiator is VMSC
-- Responder is HLRif Initiator is GWC
I NI TI ATOR CONSUMER OF {
| ST- Al erti ngPackage-v3}
;.= {map-ac alerting(4) version3(3)}

This application-context isv3 only.

17.3.2.45 Service Termination

This application context is used between HLR and MSC (Visited MSC or Gateway M SC) for service termination

services within ST procedures.

servi ceTerm nati onCont ext -v3 APPLI CATI ON- CONTEXT
-- Responder is VMSC or GMSC if Initiator is HLR
I NI TI ATOR CONSUMER OF {
Servi ceTer m nati onPackage- v3}
;.= {map-ac serviceTernination(9) version3(3)}

This application-context isv3 only.

17.4  MAP Dialogue Information

MAP- Di al oguel nfornation {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-Di al oguel nformation (3) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N

EXPORTS
map- Di al ogueAS,
MAP- Di al oguePDU

I MPORTS
gsm Net wor kI d,
as-1d
FROM Mobi | eDonai nDef i ni tions {
ccitt (0) identified-organization (4) etsi (0) nobil eDomain (0)
nmobi | eDomai nDefinitions (0) versionl (1)}

AddressString
FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Networ k(1) nodul es (3) map- CommonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version6 (6)}

-- abstract syntax name for MAP-Di al oguePDU

map- Di al ogueAS OBJECT | DENTIFIER :: =
{gsm Networkl d as-I1d map-Di al oguePDU (1) versionl (1)}
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MAP- Di al oguePDU : : = CHO CE {
map- open
map- accept
map- cl ose
map- r ef use
map- user Abort
nmap- provi der Abor t

[0] MAP- Openl nf o,

[1] MAP- Accept | nf o,

[2] MAP-d osel nf o,

[3] MAP- Ref usel nf o,

[4] MAP-User Abort I nfo,

[ 5] MAP- Provi der Abort | nf o}

MAP- Openl nfo ::= SEQUENCE {
desti nati onRef erence [0] AddressString OPTI ONAL,
origi nati onRef erence [1] AddressString OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
-- extensionContainer nust not be used in version 2
}
MAP- Accept I nfo ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
-- extensionContainer nust not be used in version 2
}
MAP- O osel nfo ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
-- extensionContainer nust not be used in version 2
}
MAP- Ref usel nfo ::= SEQUENCE {
reason Reason,
ext énsi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
-- extensionContainer nust not be used in version 2
}
Reason ::= ENUMERATED {
noReasonG ven (0),
i nval i dDesti nati onReference (1),
i nval i dOri gi nati ngReference (2)}
MAP- User Abort I nfo ::= SEQUENCE {
map- User Abor t Choi ce MAP- User Abor t Choi ce,
ext énsi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
-- extensionContainer nmust not be used in version 2
}
MAP- User Abor t Choi ce :: = CHO CE {
user Speci fi cReason [0] NULL,
user Resour ceLi m tation [1] NULL,
resour ceUnavai | abl e [2] ResourceUnavai |l abl eReason,
appl i cati onProcedureCancel | ati on [ 3] ProcedureCancel | ati onReason}
Resour ceUnavai | abl eReason :: = ENUMERATED {
short TernResourcelLimtation (0),
| ongTer mResourceLinmtation (1)}
Procedur eCancel | ati onReason :: = ENUVERATED ({
handover Cancel | ation (0),
radi oChannel Rel ease (1),
net wor kPat hRel ease (2),
cal | Rel ease (3),
associ at edProcedureFai lure (4),
t andenDi al ogueRel ease (5),
renot eCperationsFailure (6)}
MAP- Provi der Abort I nfo ::= SEQUENCE {
map- Provi der Abor t Reason MAP- Pr ovi der Abor t Reason,
ext énsi onCont ai ner Ext ensi onCont ai ner OPTI ONAL

-- extensionContainer nust not be

}

used in version 2

MAP- Pr ovi der Abor t Reason :: = ENUMERATED {

abnor mal Di al ogue (0),
invalidPDU (1)}




120 END

17.6  MAP operation and error types

17.6.1 Mobile Service Operations

1 MAP- Mobi | eServi ceQperations {
2 ccitt identified-organization (4) etsi (0) nobil eDomain (0)
3 gsm Network (1) nodul es (3) map-Mobil eServiceQperations (5)
451 versioné (6)}
6 DEFI NI TI ONS
7
8 ::=
9
10 BEG N
11
12 EXPORTS
13
14 -- location registration operations
15 Updat eLocat i on,
16 Cancel Locati on,
17 Pur geMs,
18 Sendl denti fication,
19
20 -- gprs location registration operations
g% Updat eGpr sLocat i on,
23 -- subscriber information enquiry operations
%451 Pr ovi deSubscri ber | nf o,
26 -- any tinme information enquiry operations
27 AnyTi el nt err ogat i on,
28
29 -- handover operations
30 Pr epar eHandover ,
31 SendEndSi gnal ,
32 ProcessAccessSi gnal | i ng,
33 For war dAccessSi gnal | i ng,
3451 Pr epar eSubsequent Handover,
36 -- authentication management operations
37 SendAut hent i cat i onl nf o,
38
39 -- I MEI managenent operations
40 Checkl MEI,
41
42 -- subscriber nmanagenent operations
43 I nsert Subscri ber Dat a,
2Z51 Del et eSubscri ber Dat a,
46 -- fault recovery operations
47 Reset ,
48 For war dCheckSS- | ndi cat i on,
49 Rest or eDat a,
50
51 -- gprs location information retrieval operations
g% SendRout i ngl nf oFor Gor s,
54 -- failure reporting operations
55 Fai | ur eReport,
56
57 -- gprs notification operations
58 Not eMsPr esent For Gor s
59
60
61
62 ;
63
64 | MPORTS

65 OPERATI ON
66 FROMV TCAPMessages {



ccitt recommendation g 773 nodul es (2) nessages (1) version2 (2)}

Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,
UnknownSubscri ber,
UnknownMsC,

Uni denti fi edSubscri ber,
UnknownEqui pnent ,

Roam ngNot Al | owed,

ATI - Not Al | owed,

NoHandover Nunber Avai | abl e,
Subsequent Handover Fai | ur e,
Absent Subscri ber

FROM MAP-Errors {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

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,

Pr epar eHO Ar g,

Pr epar eHO- Res,

Pr epar eSubsequent HO- Ar g,
SendAut hent i cat i onl nf 0Ar g,
SendAut henti cati onl nf oRes,
Equi pnent St at us,

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,
Reset Ar g,

Rest or eDat aAr g,

Rest or eDat aRes,

Provi deSubscri ber | nf 0Ar g,
Provi deSubscri ber | nf oRes,
AnyTi el nt errogati onArg,
AnyTi nel nt errogati onRes,
SendRout i ngl nf oFor Gor sAr g,
SendRout i ngl nf oFor Gpr sRes,
Fai | ureReport Arg,

Fai | ur eReport Res,

Not eMsPr esent For Gor SAr g,
Not eMsPr esent For Gor sRes

FROM 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)}

Ext er nal Si gnal I nf o,
TNV,
| MEI
FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

-- location registration operations

Updat eLocati on :: = OPERATI ON

ARGUMENT

updat eLocat i onArg Updat eLocat i onArg
RESULT

updat eLocat i onRes Updat eLocat i onRes
ERRORS {

Systentail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,

UnknownSubscri ber,

Roamni ngNot Al | owed}

--Timer m
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184
185
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Cancel Location ::= OPERATI ON

ARGUVENT

cancel Locati onArg
RESULT

cancel Locat i onRes

-- optional

ERRCRS {

Dat aM ssi ng,

Unexpect edDat aVal ue}

Cancel Locati onArg

Cancel Locat i onRes

--Tinmer m

PurgeMs :: = OPERATI ON
ARGUMENT
purgeMs- Arg
RESULT
pur geMs- Res
-- optional
ERRORS{
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber}

Pur geMs- Ar g

Pur geMs- Res

--Timer m

Sendl dentification ::= OPERATI ON

ARGUVENT

t nsi
RESULT

sendl dentificati onRes
ERRCRS {

Dat aM ssi ng,

Uni denti fi edSubscri ber}

TMVSI

Sendl denti ficati onRes

--Tinmer s

-- gprs location registration operations

Updat eGpr sLocati on ::= OPERATI ON

ARGUVENT

updat eGpr sLocat i onArg
RESULT

updat eGpr sLocat i onRes
ERRORS {

Systenfail ure,

Unexpect edDat aVal ue,

UnknownSubscri ber,

Roamni ngNot Al | owed}

Updat eGpr sLocat i onArg

Updat eGpr sLocat i onRes

--Tinmer m

-- subscriber information enquiry operations

Provi deSubscri berlInfo ::= OPERATI ON

ARGUMENT

provi deSubscri ber | nf oArg

RESULT

provi deSubscri ber | nf oRes

ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue}

Provi deSubscri ber | nf oArg

Provi deSubscri ber | nf oRes

--Timer m

-- any tinme information enquiry operations

AnyTi nel nterrogation ::= OPERATI ON

ARGUVENT

anyTi nel nt errogati onArg
RESULT

anyTi nel nt errogati onRes
ERRORS {

Systenfail ure,

ATI - Not Al | owed,

Dat aM ssi ng,

Unexpect edDat aVal ue,

UnknownSubscri ber}

AnyTi nmel nt errogati onArg

AnyTi nel nt errogati onRes

--Tinmer m

-- handover operations




216 |PrepareHandover ::= OPERATI ON --Timer m
217 ARGUVENT

218 pr epar eHO- Ar g Pr epar eHO- Ar g

219 RESULT

220 pr epar eHO- Res Pr epar eHO- Res

221 ERRORS {

222 Systenfail ure,

223 Dat aM ssi ng,

224 Unexpect edDat aVal ue,

225 NoHandover Nunber Avai | abl e}

226

227 [SendEndSi gnal ::= OPERATI ON --Timer |
228 ARGUMENT

229 bss- APDU Ext ernal Si gnal I nfo

230 RESULT

231

232 [ProcessAccessSignal ling ::= OPERATI ON --Timer s
233 ARGUVENT

234 bss- APDU Ext ernal Si gnal I nfo

235

236 [Forwar dAccessSignal ling ::= OPERATI ON --Tiner s
237 ARGUVENT

238 bss- APDU Ext ernal Si gnal I nfo

239

240 |Prepar eSubsequent Handover ::= OPERATI ON --Timer m
241 ARGUVENT

242 pr epar eSubsequent HO- Arg Pr epar eSubsequent HO- Ar g

243 RESULT

244 bss- APDU Ext ernal Si gnal I nfo

245 ERRORS {

246 Unexpect edDat aVal ue,

247 Dat aM ssi ng,

248 UnknownMSC,

249 Subsequent Handover Fai | ur e}

250

%g% -- authentication management operations

253 [SendAut henticationlnfo ::= OPERATI ON --Timer m
254 ARGUMENT

255 sendAut hent i cati onl nf oArg SendAut hent i cati onl nf oArg

256 RESULT

257 sendAut hent i cat i onl nf oRes SendAut hent i cat i onl nf oRes

258 -- optional

259 ERRORS {

260 Systenfail ure,

261 Dat aM ssi ng,

262 Unexpect edDat aVal ue,

263 UnknownSubscri ber}

264

265 -- IMEI nmanagenent operations

266

267 [Checkl MEI ::= OPERATI ON --Timer m
268 ARGUMENT

269 i nmei I VEI

270 RESULT

271 equi pnent St at us Equi prent St at us

272 ERRORS {

273 Syst enfai l ure,

274 Dat aM ssi ng,

275 UnknownEqui prent }

276

%%73 -- subscriber management operations

279 [InsertSubscriberData ::= OPERATI ON --Timer m
280 ARGUMENT

281 i nsert Subscri ber Dat aAr g I nsert Subscri ber Dat aAr g

282 RESULT

283 i nsert Subscri ber Dat aRes I nsert Subscri ber Dat aRes

284 -- optional

285 ERRORS {

286 Dat aM ssi ng,

287 Unexpect edDat aVal ue,

288 Uni dent i fi edSubscri ber}

289



290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

363

Unexpect edDat aVal ue,
UnknownSubscri ber}

Del et eSubscri berData ::= OPERATI ON --Timer m
ARGUVENT
del et eSubscri ber Dat aAr g Del et eSubscri ber Dat aAr g
RESULT
del et eSubscri ber Dat aRes Del et eSubscri ber Dat aRes
-- optional
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue,
Uni denti fi edSubscri ber}
-- fault recovery operations
Reset ::= OPERATI ON --Tinmer m
ARGUMENT
reset Arg Reset Arg
[For war dCheckSS- 1 ndi cation :: = OPERATI ON --Tiner s
RestoreData ::= OPERATI ON --Tinmer m
ARGUMENT
rest orebDat aArg Rest or eDat aAr g
RESULT
rest or eDat aRes Rest or eDat aRes
ERRORS {
Systentail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber}
-- gprs location information retrieval operations
SendRout i ngl nf oFor Gors :: = OPERATI ON --Timer m
ARGUVENT
sendRout i ngl nf oFor Gor sArg SendRout i ngl nf oFor Gpr sAr g
RESULT
sendRout i ngl nf oFor Gor sRes SendRout i ngl nf oFor Gpr sRes
ERRORS {
Absent Subscri ber,
Systentail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber}
-- failure reporting operations
Fai | ureReport ::= OPERATI ON --Timer m
ARGUVENT
failureReportArg Fai | ureReport Arg
RESULT
failureReportRes Fai | ur eReport Res
-- optional
ERRORS {
Systentail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber}
-- gprs notification operations
Not eMsPr esent For Gors :: = OPERATI ON --Timer m
ARGUVENT
not eMsPr esent For Gor SAr g Not eMsPr esent For Gor sArg
RESULT
not eMsPr esent For Gor sRes Not eMsPr esent For Gor sRes
-- optional
ERRORS {
Systentail ure,
Dat aM ssi ng,

END

17.6.5 Short message service operations
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MAP- Shor t MessageSer vi ceQper ati ons {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nmodul es (3) map- Short MessageServi ceOperations (9)
version6é (6)}

DEFI NI TI ONS

BEG N

EXPORTS
SendRout i ngl nf oFor SM
MO For war dSM
MT- For war dSM
Report SM Del i verySt at us,
Al ert ServiceCentre,
I nf or nBer vi ceCentre,
ReadyFor SM

I MPORTS
OPERATI ON
FROM TCAPMessages {
ccitt recommendation g 773 nodul es (2) nmessages (1) version2 (2)}

Systenfail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
UnknownSubscri ber,
Uni denti fi edSubscri ber,
11l egal Subscri ber,
I'1'l egal Equi pnent ,
Tel eservi ceNot Provi si oned,
Absent Subscri ber,
Cal | Barred,
Subscri ber BusyFor M- SM5,
SM Del i veryFai l ure,
MessageWai ti ngLi st Ful |,
Absent Subscri ber SM
FROM MAP- Errors {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

Rout i ngl nf oFor SM Ar g,
Rout i ngl nf oFor SM Res,
MO For war dSM Ar g,
MO- For war dSM Res,
MT- For war dSM Ar g,
MT- For war dSM Res,
Report SM Del i verySt at usAr g,
Report SM Del i ver ySt at usRes,
Al ert Servi ceCentreArg,
I nf or nSer vi ceCent r eAr g,
ReadyFor SM Ar g,
ReadyFor SM Res
FROM MAP- SM Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SM Dat aTypes (16) version6 (6)}
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SendRout i ngl nf oFor SM : : = OPERATI ON

ARGUVENT

rout i ngl nf oFor SM Ar g
RESULT

rout i ngl nf oFor SM Res
ERRORS {

Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,

Faci | i t yNot Support ed,

UnknownSubscri ber,

Tel eservi ceNot Provi si oned,

Cal | Barred,

Absent Subscri ber SM

Rout i ngl nf oFor SM Ar g

Rout i ngl nf oFor SM Res

--Tinmer m

MO For war dSM : : = OPERATI ON
ARGUMENT
nmo- f or war dSM Ar g
RESULT
nmo- f or war dSM Res
-- optional
ERRORS {
Systenfail ure,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
SM Del i veryFai | ure}

MO For war dSM Ar g

MO For war dSM Res

--Timer m

MT- For war dSM : : = OPERATI ON
ARGUMENT
mt - f or war dSM Ar g
RESULT
mt - f or war dSM Res
-- optional
ERRORS {
Systenfail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
Uni denti fi edSubscri ber,
I'l'l egal Subscri ber,
I'I'I egal Equi pnent ,
Subscri ber BusyFor M- SM5,
SM Del i veryFai l ure,
Absent Subscri ber SM

MT- For war dSM Ar g

MT- For war dSM Res

--Timer m

Report SM Del i veryStatus ::= OPERATI ON

ARGUMENT
report SM Del i verySt at usArg
RESULT
report SM Del i verySt at usRes
-- optional
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber,
MessageWai ti ngLi st Ful |}

--Timer s
Report SM Del i verySt at usArg

Report SM Del i verySt at usRes

Al ert ServiceCentre ::= OPERATI ON

ARGUMENT

al ert Servi ceCentreArg
RESULT
ERRORS {

Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue}

Al ert Servi ceCentreArg

--Tinmer s

I nf ornServi ceCentre ::= OPERATI ON
ARGUVENT

i nf or nSer vi ceCentreArg

I nf or nSer vi ceCentr eAr g

--Tiner s




ReadyFor SM : : = OPERATI ON
ARGUVENT
r eadyFor SM Ar g
RESULT
r eadyFor SM Res
-- optional
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
UnknownSubscri ber}

ReadyFor SM Ar g

ReadyFor SM Res

--Tinmer m

END

17.6.6 Errors

MAP- Errors {

ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

DEFI NI TI ONS

BEG N
EXPORTS

-- generic errors
Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
I nconpat i bl eTer m nal ,
ResourceLim tation,

-- identification and nunmbering errors

UnknownSubscri ber,
Number Changed,
UnknownMsC,

Uni denti fi edSubscri ber,
UnknownEqui pnent ,

-- subscription errors

Roam ngNot Al | owed,

11l egal Subscri ber,

I'1'l egal Equi pnent ,
Bear er Ser vi ceNot Pr ovi si oned,
Tel eservi ceNot Provi si oned,

-- handover errors
NoHandover Nunber Avai | abl e,
Subsequent Handover Fai | ure,

-- operation and mai ntenance errors
Traci ngBufferFul |,

-- call handling errors
OR- Not Al | owed,

NoRoam ngNunber Avai | abl e,
BusySubscri ber,

NoSubscri ber Repl y,

Absent Subscri ber,

Cal | Barred,

Forwar di ngVi ol ati on,

For war di ngFai | ed,

CUG Rej ect ,

-- any tine interrogation errors
ATI - Not Al | owed,

-- suppl enentary service errors
11l egal SS- Cper ati on,

SS-Error St at us,

SS- Not Avai | abl e,

SS- Subscri ptionViol ation,
SS-Inconmpatibility,

UnknownAl phabet ,




USSD- Busy,

PW Regi strationFail ure,

Negat i vePW Check,

Number OF PW At t enpt sVi ol ati on,
Shor t Ter nDeni al ,

LongTer nDeni al ,

-- short nessage service errors
Subscri ber BusyFor M- SMS,

SM Del i veryFai l ure,

MessageWai ti nglLi st Ful |,

Absent Subscri ber SM

-- Goup Call errors
NoG oupCal | Nunber Avai | abl e,

-- location service errors

Unaut hori zedRequest i ngNet wor k,
Unaut hori zedLCSC i ent,

Posi ti onMet hodFai | ure,

Posi ti onMet hodFai | ureWthRestart,
LMJUnknownOr O f | i ne,

Traf fi cChannel Est abl i shnent Fai | ure,
UnknownOr Unr eachabl eLCSO i ent

I MPORTS

ERROR

FROM TCAPMessages {

ccitt recommendation g 773 nodul es (2) nessages (1) version2 (2)}

SS-Status

FROM MAP- SS- Dat aTypes {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

SS- I nconpati bilityCause,

PW Regi strati onFai | ur eCause,
SM Del i veryFai | ureCause,
Syst enfai | ur ePar am

Dat aM ssi ngPar am

Unexpect edDat aPar am

Faci | i t yNot SupPar am
UnknownSubscr i ber Par am
Number ChangedPar am

Uni dent i fi edSubPar am

Roam ngNot Al | owedPar am

11l egal Subscri ber Par am

11l egal Equi pnent Par am

Bear er Ser vNot Pr ovPar am

Tel eser vNot Pr ovPar am

Traci ngBuf f er Ful | Par am
NoRoani ngNbPar am

OR- Not Al | owedPar am

Absent Subscri ber Par am
BusySubscri ber Par am
NoSubscri ber Repl yPar am

Cal | Bar r edPar am

For war di ngVi ol ati onPar am
For war di ngFai | edPar am

CUG Rej ect Par am

ATI - Not Al | owedPar am
SubBusyFor M- SMs- Par am
MessageWai t Li st Ful | Par am
Absent Subscri ber SM Par am
Resour ceLi m t at i onPar am
NoG oupCal | NbPar am

I nconpat i bl eTer m nal Par am
Short Ter mDeni al Par am
LongTer nDeni al Par am

Unaut hori zedRequest i ngNet wor k- Par am
Unaut hori zedLCSd i ent - Par am
Posi ti onMet hodFai | ur e- Par am
Posi t i onMet hodFai | ureWt hRest art - Par am
LMJUUnknownOr OF f | i ne- Par am
Traf fi cChannel Est abl i shment Fai | ur e- Par am
UnknownOr Unr eachabl eLCSC i ent - Par am
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189
190
191
192
193
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FROM MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ER-DataTypes (17) version6 (6)}

-- generic errors

Systenfailure ::= ERROR
PARAVETER
syst enfai | ur ePar am Syst enfai | ur ePar am
-- optional

Dat aM ssi ng ::= ERROR
PARAMETER
dat aM ssi ngPar am Dat aM ssi ngPar am
-- optional
-- dataM ssingParam nust not be used in version <3

Unexpect edDat aVal ue ::= ERROR
PARAMETER
unexpect edDat aPar am Unexpect edDat aPar am
-- optional

- - unexpect edDat aPar am nust _not be used in version <3

Faci i t yNot Supported ::= ERROR
PARAMETER
facilityNot SupParam Faci | i t yNot SupPar am
-- optional

-- facilityNot SupParam nust not be used in version <3

I nconpati bl eTerm nal ::= ERROR
PARAVETER
i nconpati bl eTer m nal Par am I nconpat i bl eTer m nal Par am
-- optional
ResourceLimtation ::= ERROR
PARAVETER
resour ceLi m tati onParam Resour celLi m t ati onPar am
-- optional

-- identification and nunbering errors

UnknownSubscri ber ::= ERROR
PARAMETER
unknownSubscri ber Par am UnknownSubscr i ber Par am
-- optional

- - unknownSubscri ber Par am nmust not be used in version <3

Nunber Changed :: = ERROR
PARAMETER
nunber ChangedPar am Nunber ChangedPar am
-- optional

[UnknownMBC :: = ERROR

Uni denti fi edSubscri ber ::= ERROR
PARAMETER
uni denti fi edSubPar am Uni dent i fi edSubPar am
-- optional
-- unidentifiedSubParam nust not be used in version <3

[UnknownEqui prent :: = ERROR

-- subscription errors

Roam ngNot Al | owed :: = ERROR
PARAMETER
r oani ngNot Al | onedPar am Roani ngNot Al | owedPar am
111 egal Subscriber ::= ERROR
PARAMETER
i1l egal Subscri ber Par am I'1'l egal Subscri ber Par am
-- optional
-- illegal Subscri ber Param nust not be used in version <3
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273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

11l egal Equi pnent ::= ERROR
PARAVETER
i1l egal Equi prent Par am
-- optional

I'1'l egal Equi pnent Par am

-- il legal Equi pment Par am nust not be used in version <3

PARAMETER
bear er Ser vNot Pr ovPar am
-- optional

Bear er Ser vi ceNot Provi si oned ::= ERROR

Bear er Ser vNot Pr ovPar am

-- bearer Ser vNot ProvPar am nust not be used in version <3

PARAMETER
t el eser vNot Pr ovPar am
-- optional

Tel eservi ceNot Provi si oned ::= ERROR

Tel eser vNot Pr ovPar am

-- tel eservNot ProvParam nust not be used in version <3

-- handover errors

[NoHandover Nurber Avai | abl e : :

ERROR

[Subsequent Handover Fai | ure ::= ERROR

-- operation and mai ntenance errors

Traci ngBufferFull ::= ERROR
PARAVETER
traci ngBuf f er Ful | Par am Traci ngBuf f er Ful | Par am
-- optional

-- call handling errors

NoRoani ngNunber Avai | abl e :: = ERROR
PARAVETER
noRoam ngNbPar am NoRoam ngNbPar am
-- optional
Absent Subscri ber ::= ERRCR
PARAVETER
absent Subscri ber Par am Absent Subscri ber Par am
-- optional
-- _absent Subscri ber Param nust _not be used in version <3
BusySubscri ber ::= ERROR
PARAVETER
busySubscri ber Par am BusySubscri ber Par am
-- optional
NoSubscri berReply ::= ERROR
PARAVETER
noSubscri ber Repl yPar am NoSubscr i ber Repl yPar am
-- optional
Cal | Barred ::= ERROR
PARAVETER
cal | Bar r edPar am Cal | Bar r edPar am
-- optional
Forwar di ngVi ol ati on ::= ERROR
PARAVETER
f orwar di ngVi ol at i onPar am For war di ngVi ol ati onPar am
-- optional
Forwar di ngFai | ed ::= ERROR
PARAVETER
f or war di ngFai | edPar am For war di ngFai | edPar am
-- optional




293 [CUG Rej ect : : = ERROR

294 PARAVETER

295 cug- Rej ect Par am CUG- Rej ect Par am

296 -- optional

297

298 [OR-Not Al'l owed ::= ERROR

299 PARAMETER

300 or - Not Al | owedPar am OR- Not Al | owedPar am
301 -- optional

302

303

304 -- any tine interrogation errors

305 [ATI-Not Al l owed ::= ERROR

306 PARAVETER

307 ati - Not Al | owedPar am ATl - Not Al | owedPar am
308 -- optional

309

310

311 -- supplenentary service errors

312

313 |l ] egal SS Qperation ::= ERROR

314

315 |SS-ErrorStatus ::= ERROR

316 PARAVETER

317 ss- Stat us SS- St at us

318 -- optional

319

320 [SS-Not Avai l able ::= ERROR

321

322 [SS-SubscriptionViolation ::= ERROR

323

324 [SS-Inconpatibility ::= ERROR

325 PARAMETER

326 ss-Inconpati bilityCause SS- I nconpati bilityCause
327 -- optional

328

329 |unknownAl phabet ::= ERROR

330

331 |USSD-Busy ::= ERRCR

332

333 |PWRegi strationFailure ::= ERROR

334 PARAVETER

335 pw- Regi st rat i onFai | ur eCause PW Regi st rati onFai | ur eCause
336

337 |Negati vePW Check ::= ERROR

338

339 |Nunber OF PW At tenpt sVi ol ation ::= ERROR

340

341 |shortTernDenial ::= ERROR

342 PARAVETER

343 shor t Ter mDeni al Par am Shor t Ter mDeni al Par am
344 -- optional

345

346 [LongTernDeni al ::= ERRCR

347 PARAMETER

348 | ongTer nDeni al Par am LongTer nDeni al Par am
349 -- optional

350

351

352 -- short nessage service errors

353

354 [Subscri ber BusyFor M- SMB : : = ERRCR

355 PARAMETER

356 subBusyFor M- SV5- Par am SubBusyFor M- SM5- Par am
357 -- optional

358

359 [SM DeliveryFailure ::= ERROR

360 PARAVETER

361 sm Del i ver yFai | ur eCause SM Del i ver yFai | ur eCause
362

363 |MessageWai tingListFull ::= ERROR

364 PARAVETER

365 messageWai t Li st Ful | Param MessageWai t Li st Ful | Par am
366 -- optional

367



368 |Absent Subscri ber SM : : = ERROR

369 PARAVETER

370 absent Subscri ber SM Par am Absent Subscri ber SM Par am
371 -- optional

372

373 -- Goup Call errors

374

375 [NoGroupCal | Nunmber Avai | abl e :: = ERROR

376 PARAMETER

377 noGr oupCal | NbPar am NoGr oupCal | NbPar am

378 -- optional

379

380 -- location service errors

381

382 |Unaut hori zedRequest i ngNetwork :: = ERROR

383 PARAVETER

384 unaut hori zedRequest i ngNet wor k- Par am Unaut hor i zedRequest i ngNet wor k- Par am
385 -- optional

386

387 |Unaut hori zedLCSO i ent ::= ERROR

388 PARAMETER

389 unaut hori zedLCSd i ent - Par am Unaut hori zedLCSO i ent - Par am
390 -- optional

391

392 [PositionMethodFailure ::= ERROR

393 PARAVETER

394 posi ti onMet hodFai | ur e- Par am Posi ti onMet hodFai | ur e- Par am
395 -- optional

396

397 |Positi onMet hodFai |l ureWthRestart ::= ERROR

398 PARAMETER

399 posi ti onMet hodFai | ureWthRestart-Param  Positi onMet hodFai | ureWt hRest art - Par am
400 -- optional

401

402 [LMJUnknownOr OfFfline ::= ERROR

403 PARAVETER

404 I muUnknownOr O f | i ne- Par am LMUUnknownOr OF f | i ne- Par am
405 -- optional

406

407 |Traffi cChannel Est abl i shment Fai l ure ::= ERROR

408 PARAMETER

409 traffi cChannel Establ i shment Fai lure  Traffi cChannel Est abl i shnent Fai | ur e- Par am
410 -- optional

411

412 [UnknownOr Unr eachabl eLCSO i ent ::= ERROR

413 PARAVETER

414 unknownQr Unr eachabl eLCSO i ent - Param  UnknownOr Unr eachabl eLCSCl i ent - Par am
415 -- optional

416

417 END

17.6.7 Group Call operations

1 MAP-G oup-Call-Qperations {

2 ccitt identified-organization (4) etsi (0) nobil eDomain (0)
3 gsm Network (1) nodul es (3) map- G oup-Call-Operations (22)
451 version6 (6)}

6 DEFIN TI ONS

7

8 =

9
10 BEG N
11
12 EXPORTS

13 Pr epar eG oupCal |,
14 SendG oupCal | EndSi gnal ,

15 For war dG oupCal | Si gnal | i ng,
16 ProcessGroupCal | Signal | ing
17 ;

18

19 | MPORTS

20 OPERATI ON
21 FROM TCAPMessages {
22 ccitt recommendation gq 773 nodul es (2) messages (1) version2 (2)}

24 Syst enfai l ure,



Unexpect edDat aVal ue,
NoGr oupCal | Nunber Avai | abl e
FROM MAP-Errors {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

Pr epar eG oupCal | Ar g,
Pr epar eG oupCal | Res,
SendG oupCal | EndSi gnal Ar g,
SendG oupCal | EndSi gnal Res,
For war dG oupCal | Si gnal I i ngAr g,
ProcessG oupCal | Si gnal | i ngArg
FROM MAP- GR- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-GR-DataTypes (23) version6 (6)}

PrepareG oupCal | ::= OPERATI ON

ARGUMENT

prepar eG oupCal | Arg PrepareG oupCal | Arg
RESULT

pr epar eG oupCal | Res Pr epar eG oupCal | Res
ERRORS {

Systentail ure,

NoG oupCal | Nunber Avai | abl e,

Unexpect edDat aVal ue}

--Ti mer

SendG oupCal | EndSi gnal ::= OPERATI ON
ARGUMENT
sendG oupCal | EndSi gnal Arg SendG oupCal | EndSi gnal Arg
RESULT
sendG oupCal | EndSi gnal Res SendG oupCal | EndSi gnal Res

--Ti mer

ProcessG oupCal | Signal l'ing ::= OPERATI ON
ARGUVENT
processG oupCal | Si gnal | i ngArg ProcessG oupCal | Si gnal I'i ngArg

--Ti nmer

For war dG oupCal | Si gnal I'i ng ::= OPERATI ON
ARGUVENT
f orwar dG oupCal | Si gnal | i ngArg For war dG oupCal | Si gnal I'i ngArg

--Ti mer

END

17.6.8 Location service operations

MAP- Locat i onSer vi ceOper ations {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LocationServiceQperations (24)
version6 (6)}

DEFI NI TI ONS

BEG N

EXPORTS
LCSAssi gnTr af fi cChannel ,
LCSI nf or nat i onReport,
LCSI nf or mat i onRequest ,
LCSRegi strati on,
LCSReset ,
Provi deSubscri ber Locat i on,
Per f or mLocati on,
SendRout i ngl nf oFor LCS,
Subscri ber Locat i onReport
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2

I MPORTS

OPERATI ON

FROM TCAPMessages {

ccitt recommendation gq 773 nodul es (2) messages (1) version2 (2)}

Systentail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,

Faci | i t yNot Support ed,
UnknownSubscri ber,

Absent Subscri ber,

Unaut hori zedRequest i ngNet wor k,
Unaut hori zedLCSC i ent,

Posi ti onMet hodFai | ure,

Posi ti onMet hodFai | ureWthRestart,
LMJUnknownOr O f | i ne,

Traf fi cChannel Est abl i shment Fai | ure,
UnknownOr Unr eachabl eLCSO i ent

FROM MAP-Errors {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

LCSAssi gnTraf fi cChannel - Ar g,
LCSAssi gnTr af fi cChannel - Res,
LCSI nf or nat i onReport - Ar g,

LCSI nf or mat i onRequest - Ar g,
LCSRegi stration-Arg,

LCSRegi strati on- Res,

LCSReset - Ar g,

Rout i ngl nf oFor LCS- Ar g,

Rout i ngl nf oFor LCS- Res,

Provi deSubscri ber Locati on- Ar g,
Provi deSubscri ber Locat i on- Res,
Per f or mLocat i on- Ar g,

Per f ornLocat i on- Res,

Subscri ber Locati onReport-Arg,
Subscri ber Locati onReport - Res

FROM MAP- LCS- Dat aTypes {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version6 (6)}

SendRout i ngl nf oFor LCS : : = OPERATI ON

ARGUVENT

routi ngl nf oFor LCS- Arg Rout i ngl nf oFor LCS- Arg
RESULT

rout i ngl nf oFor LCS- Res Rout i ngl nf oFor LCS- Res
ERRORS {

Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,

Faci | i t yNot Support ed,

UnknownSubscri ber,

Absent Subscri ber,

Unaut hori zedRequest i ngNet work }

--Tinmer m

Provi deSubscri ber Locati on ::= OPERATI ON

ARGUVENT

provi deSubscri ber Locati on- Arg Pr ovi deSubscri ber Locati on-Arg
RESULT

provi deSubscri ber Locati on- Res Provi deSubscri ber Locat i on- Res
ERRORS {

Dat aM ssi ng,

Unexpect edDat aVal ue,

UnknownSubscri ber,

Absent Subscri ber,

Unaut hor i zedRequest i ngNet wor k,

Unaut hori zedLCSC i ent ,

Posi ti onMet hodFai | ure }

--Timer m
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Subscri ber Locati onReport ::= OPERATI ON --Timer m
ARGUMENT
subscri ber Locati onReport-Arg Subscri ber Locati onReport-Arg
RESULT
subscri ber Locati onReport - Res Subscri ber Locat i onReport - Res
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber,
Unaut hori zedRequest i ngNet wor k,
UnknownOr Unr eachabl eLCSd i ent }
PerfornlLocation ::= OPERATI ON --Timer m
ARGUMENT
performnlocation-Arg Per fornlLocation-Arg
RESULT
perfornlocati on- Res Per f or nLocat i on- Res
ERRORS {
Systenfail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
Posi ti onMet hodFai | ure,
Posi ti onMet hodFai | ureWthRestart }
LCSRegi stration ::= OPERATI ON --Tinmer m
ARGUMENT
| csRegi stration-Arg LCSRegi stration-Arg
RESULT
| csRegi strati on-Res LCSRegi stration-Res
ERRORS {
Systenfail ure,
LMJUUnknownOr OF f | i ne,
Dat aM ssi ng,
Unexpect edDat aVal ue }
LCSI nf or mat i onRequest :: = OPERATI ON --Tiner s
ARGUMENT
| csl nformati onRequest - Arg LCSI nf or mat i onRequest - Arg
LCSI nf or mati onReport ::= OPERATI ON --Tiner s
ARGUMENT
| csl nformati onReport-Arg LCSI nf or mati onReport-Arg
LCSReset ::= OPERATI ON --Tiner s
ARGUMENT
| csReset - Arg LCSReset - Arg
LCSAssi gnTraf fi cChannel ::= OPERATI ON --Tinmer m
ARGUMENT
| csAssi gnTraf fi cChannel - Arg LCSAssi gnTraf fi cChannel - Arg
RESULT
| csAssi gnTr af fi cChannel - Res LCSAssi gnTr af fi cChannel - Res
ERRORS {
Systentail ure,
Dat aM ssi ng,

Unexpect edDat aVal ue,

Traf fi cChannel Est abl i shnent Fai lure }

END
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 eDomai n (0)

gsm Network (1) nodul es (3) map- Ms-DataTypes (11) version6 (6)}

DEFI NI TI ONS
IMPLICIT TAGS
BEG N




EXPCORTS

-- location registration types

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

Pur geMs- Ar g,

Pur geM5- 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 management
SendAut henti cati onl nf 0Ar g,
SendAut hent i cat i onl nf oRes,

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

types

-- subscriber managenent 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,

ODB- Dat a,

Subscri ber St at us,
ZoneCodeli st ,

maxNuntX ZoneCodes,

O Csl,

O BcsnCanel TDPCri teri alLi st,
SS-CSl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,
Canel Capabi | i t yHandl i ng,
Basi cServiceCriteria,
Support edCanel Phases,
maxNun®f Canel TDPDat a,
CUG | ndex,

CUG I nterl ock,

InterCUG Restrictions,

I ntraCUG Opti ons,

| ST- Al ert Ti ner Val ue,

-- fault recovery types
Reset Ar g,

Rest or eDat aAr g,

Rest or eDat aRes,

-- subscriber information enquiry types

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

Locati onl nf or mati on,
Subscri ber St at e,

-- any tine information enquiry types

AnyTi nel nterrogati onArg,
AnyTi nmel nt errogati onRes,

-- gprs location information retrieval

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

-- failure reporting types
Fai | ur eReport Ar g,
Fai | ur eReport Res,



-- gprs notification types
Not eMsPr esent For Gopr sAr g,
Not eMsPr esent For Gor sRes

i

| MPORTS
| ST- Support | ndi cat or,
| ST- Al ert Ti mer Val ue

FROM MAP- CH- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-CH DataTypes (13) version5 (5) }
max Nuncf SS,
SS- Subscri pti onOpti on,
SS- Li st

FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

SS- Code

FROM MAP- SS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-Code (15) version6 (6)}

Ext - Bear er Ser vi ceCode

FROM MAP- BS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-BS-Code (20) version6 (6)}

Ext - Tel eser vi ceCode

FROM MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-TS-Code (19) version6 (6)}

| SDN- Addr essStri ng,
max| SDN- Addr essLengt h,
| SDN- Subaddr essStri ng,
Ext er nal Si gnal I nf o,

I MBI,

HLR- Li st

LMVSI,

Identity,

d obal Cel I 1 d,

Cel 1 1dOr LA,

Ext - Basi cSer vi ceCode,
NAEA- Pr ef err edCl ,
EMLPP- | nf o,

Subscri berldentity,
AgeOf Locat i onl nfornati on,
LCSd i ent Ext er nal | D,
LCSCAientlnternal I D

FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version6 (6)}

Absent Subscri ber Di agnosti cSM

FROM MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ER-DataTypes (17) version6 (6)}

-- location registration types
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-}

Updat eLocati onArg :: = SEQUENCE {
i msi I MBI,
msc- Nunber [1] | SDN- AddressStri ng,
vl r- Nunmber | SDN- Addr essStri ng,
| msi [10] LMSI OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
vlr-Capability [6] VLR-Capability OPTI ONAL }
VLR- Capabi lity ::= SEQUENCE{
support edCanel Phases [0] SupportedCanel Phases OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sol saSupport | ndi cat or [2] NuULL OPTIl ONAL,
i st Support | ndi cator [1] | ST- Support ! ndi cat or OPTI ONAL }
| ST- SupportIndi cator ::= ENUVERATED {
basi cl STSupported (0),
i st ConmandSupport ed (1),
-- exlcle.pti on handl i ng:
-- reception of values > 1 shall be nmapped to ' istCommandSupported '
Updat eLocati 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 Identity,
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 onW t hdraw (1),
;;'The HLR shal |l not send values other than |isted above
Cancel Locati onRes ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
PurgeMs-Arg ::= [3] SEQUENCE {
i msi I MBI,
vl r- Nunber [0] | SDN- AddressString OPTI ONAL,
sgsn- Nunber [1] | SDN- AddressString OPTIl ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Pur geMs- Res :: = SEQUENCE {
freezeTsl [0] NULL OPTI ONAL,
freezeP- TVBI [1] NULL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Sendl dentificationRes ::= SEQUENCE {
i msi I MBI,
aut henti cati onSet Li st Aut henti cati onSet Li st OPTI ONAL,

Aut hent i cati onSet Li st

SEQUENCE SI ZE (1..5) OF

Aut henti cati onSet

Aut henti cati onSet ::= SEQUENCE {
rand RAND,
sres SRES,
kc Kc,
-}

[RAND :: = OCTET STRING (S| ZE (16))
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[SRES ::= OCTET STRING (S| ZE (4))

[Kc ::= OCTET STRING (SIZE (8))

-- gprs location registration types

Updat eGprsLocati onArg :: = SEQUENCE {
i msi 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- Capabi | ity [0] SGSN- Capability OPTI ONAL }
SGSN- Capabi ity ::= SEQUENCE{
sol saSupport | ndi cat or NULL OPTI ONAL
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
}
GSN- Address ::= OCTET STRING (SIZE (5..17))
-- Cctets are coded according to TS GSM 03. 03
Updat eGpr sLocat i onRes :: = SEQUENCE {
hl r - Nunber | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
3
-- handover types
PrepareHO Arg :: = SEQUENCE {
targetCellld Gobal Cellld OPTI ONAL,
ho- Nunber Not Requi r ed NULL OPTIl ONAL,
bss- APDU Ext er nal Si gnal I nfo OPTI ONAL,
.}
Prepar eHO Res :: = SEQUENCE {
handover Nunber | SDN- Addr essStri ng OPTI ONAL,
bss- APDU Ext ernal Si gnal I nfo OPTI ONAL
..}
Pr epar eSubsequent HO- Arg :: = SEQUENCE {
targetCellld d obal Cel I 1d,
t ar get M5C- Nunber | SDN- Addr essStri ng,
bss- APDU Ext ernal Si gnal I nfo
..}

-- authentication managenent types

[SendAut henti cationl nfoArg ::= I NS

[SendAut henti cati onl nfoRes ::= AuthenticationSetLi st

-- security managenent types

Equi pnent St at us :: = ENUMERATED {
whiteListed (0),
bl ackListed (1),
greyListed (2)}

-- subscriber nmanagenent types




308 [Insert SubscriberDataArg ::= SEQUENCE {

309 i nsi [0] 1MBI OPTI ONAL,
310 COVPONENTS OF Subscri ber Dat a,

%%% ext ensi onCont ai ner [14] Extensi onCont ai ner OPTI ONAL,
313 naea- Pref erredCl [15] NAEA- Pref erredCl OPTI ONAL,
314 -- naea-PreferredCl is included at the discretion of the HLR operator.

315 gprsSubscri pti onDat a [16] GPRSSubscri pti onDat a OPTI ONAL,
316 r oani ngRest ri ct edl nSgsnDueToUnsuppor t edFeat ure [ 23] NULL

317 OPTI ONAL,
318 net wor kAccessMode [ 24] Networ kAccessMode OPTI ONAL,
319 | sal nf or mati on [25] LSAI nformation OPTI ONAL,
320 | mu- 1 ndi cat or [21] NuULL OPTI ONAL,
321 | csl nformation [22] LCSInformation OPTI ONAL,
g%% i stAl ertTimer [26] 1ST-AlertTinerVal ue OPTI ONAL
324 -- If the Network Access Mdde paraneter is sent, it shall be present only in
325 -- the first sequence if seqgmentation is used

326

327 [IST-AlertTinerVal ue ::= | NTEGER (15..255)

328

329 [LCSInformation ::= SEQUENCE {

330 hpl m- GMLG- Li st [0] HPLM\- GMLG-Li st CPTI ONAL,
331 | cs- PrivacyExcept i onLi st [1] LCS-PrivacyExceptionLi st OPTI ONAL,
332 ...}

333

334 |HPLMN- GMLC- Li st ::= SEQUENCE SI ZE (1..maxNumOf GMLC) OF

335 | SDN- Addr essStri ng

336

337 [maxNunOf GUL.C INTEGER ::= 5

338

339

340 [Net wor kAccessMode ::= ENUMERATED {

341 bot hMSCANdSGSN (0),

342 onl yMsC (1),

343 onl ySGSN (2),

344 o

345 -- if unknown val ues are received in Networ kAccessMode

346 -- they shall be discarded.

347

348 |GPRSDat aLi st ::= SEQUENCE S| ZE (1..maxNunOf PDP- Cont exts) OF

349 PDP- Cont ext

350

351 [maxNun¥ PDP- Contexts | NTEGER ::= 50

352

353 [PDP- Cont ext ::= SEQUENCE {

34 pdp- Cont ext I d Cont ext | d,

355 pdp- Type [16] PDP-Type,

356 pdp- Addr ess [17] PDP- Address OPTI ONAL,
357 qos- Subscri bed [18] QoS- Subscri bed,

358 vpl mAddr essAl | owed [19] NULL OPTI ONAL,

359 apn [20] APN,

360 ext ensi onCont ai ner [21] Extensi onCont ai ner OPTI ONAL,
361 ...}

362

363 [Contextld ::= INTEGER (1..maxNunX PDP- Cont ext s)

364

365 [GPRSSubscriptionData ::= SEQUENCE {

%g? conpl et eDat aLi st | ncl uded NULL OPTI ONAL,
368 -- If segnentation is used, conpleteDatalistlncluded may only be present in the
369 -- first segnent.

370 gpr sDat aLi st [1] GPRSDat ali st

371 ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
372 ...}

373

374 [APN ::= CQOCTET STRING (SI ZE (2..63))

375 -- (ctets are coded according to TS GSM 03. 03

376

377 [PDP-Type ::= OCTET STRING (Sl ZE (2))

378 -- (ctets are coded according to TS GSM 09. 60

379
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PDP- Address ::= OCTET STRING (S| ZE (1..16))
-- Cctets are coded according to TS GSM 09. 60

-- The possible size val ues are:
-- 1-7 octets X 25 address type
-- 4 octets |Pv4 address type
-- 16 octets |pv6 address type

QoS- Subscribed ::= OCTET STRING (Sl ZE (3))
-- Cctets are coded according to TS GSM 04. 08.

LSAOnl yAccessl ndi cat or :: = ENUVERATED ({
accessQut si deLSAsAl l owed (0),
accessQut si deLSAsRestricted (1)}

LSADat aLi st ::= SEQUENCE SI ZE (1..nmaxNunCf LSAs) OF
LSADat a

[mexNumOf LSAs | NTEGER :: = 20

LSADat a ::= SEQUENCE {
| saldentity [0] LSAldentity,
| saPriority [1] LSAPriority,
| saAct i veMbdel ndi cat or [2] NULL OPTI ONAL,
| saAct i veMbdeSupport | ndi cat or [3] NuULL OPTIl ONAL,
ext ensi onCont ai ner [ 4] ExtensionCont ai ner OPTI ONAL,

3

LSAI nformation ::= SEQUENCE {

conpl et eDat aLi st | ncl uded NULL OPTI ONAL,

-- first segnent.

-- If segnmentation is used, conpleteDatalistlncluded may only be present in the

| saOnl yAccessl ndi cat or [1] LSAOnl yAccessl ndi cator OPTI ONAL,
| saDat aLi st [2] LSADataLi st OPTI ONAL,
ext ensi onCont ai ner [ 3] ExtensionCont ai ner OPTI ONAL,
3
LSAldentity ::= OCTET STRING (SIZE (3))

-- Cctets are coded according to TS GSM 03. 03

LSAPriority ::= OCTET STRING (SI ZE (1))
-- Cctets are coded according to TS GSM 08. 08

SubscriberData ::= SEQUENCE {
nsi sdn [1] | SDN- AddressString OPTIl ONAL,
cat egory [2] Category OPTI ONAL,
subscri ber St at us [3] Subscriber Status OPTIl ONAL,
bear er Servi celLi st [ 4] BearerServicelLi st OPTI ONAL,

-- The exception handling for reception of unsupported / not allocated

-- bearerServiceCodes is defined in section 8.8.1

tel eservi celLi st [6] Tel eserviceli st OPTIl ONAL,
-- The exception handling for reception of unsupported / not allocated

-- teleserviceCodes is defined in section 8.8.1

provi si onedSS [7] Ext-SS-1nfoli st OPTI ONAL,
odb- Dat a [8] ODB-Data OPTI ONAL,
roam ngRestricti onDueToUnsupportedFeature [9] NULL OPTI ONAL,
regi onal Subscri ptionDat a [10] ZoneCodeli st OPTI ONAL,
vbsSubscri pti onDat a [11] VBSDat aLi st OPTI ONAL,
vgcsSubscri pti onDat a [12] VGCSDat aLi st OPTI ONAL,
vl r Camel Subscri ptionl nfo [13] VIrCanel Subscri ptionlnfo OPTI ONAL
}
Category ::= OCTET STRING (SIZE (1))

-- The internal structure is defined in COOTT Rec Q 763.

Subscri ber Status ::= ENUMERATED {
serviceGanted (0),
operatorDetermi nedBarring (1)}

Bear er Servi ceLi st ::= SEQUENCE SI ZE (1..maxNunCf Bear er Servi ces) OF
Ext - Bear er Ser vi ceCode

[maxNumOX Bear er Services | NTEGER ::= 50




455

456 [Tel eservicelList ::= SEQUENCE SI ZE (1..nmaxNunX Tel eservi ces) OF

457 Ext - Tel eser vi ceCode

458

459 |maxNunX Tel eservices |NTEGER ::= 20

460

461 [ODB-Data ::= SEQUENCE {

462 odb- Gener al Dat a CDB- Gener al Dat a,

463 odb- HPLM\- Dat a CDB- HPLM\- Dat a OPTI ONAL,

464 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

465 ...}

466

467 [ODB- General Data ::= BIT STRING {

468 al | OG Cal | sBarred (0),

469 i nternational OGCal | sBarred (1),

470 i nt er nati onal OGCal | sNot TOHPLMN\- Count ryBarred (2),

471 i nterzonal OGCal | sBarred (6),

472 i nt er zonal OGCal | sNot ToHPLM\- Count ryBarred (7),

473 i nt er zonal OGCal | sAndl nt er nat i onal OGCal | sNot TOHPLM\- Count ryBarred (8),

474 preni unRat el nf or mat i onOGCal | sBarred (3),

475 preni unRat eEnt er t ai nenent OGCal | sBarred (4),

476 ss-AccessBarred (5),

477 al | ECT-Barred (9),

478 char geabl eECT-Barred (10),

479 i nternational ECT-Barred (11),

480 i nterzonal ECT-Barred (12),

481 doubl yChar geabl eECT-Barred (13),

482 mul ti pl eECT-Barred (14)} (SIZE (15..32))

483 -- exception handling: reception of unknown bit assignments in the

484 -- (ODB-CGeneral Data type shall be treated |like unsupported ODB- General Dat a

485

486 [CDB-HPLMN-Data ::= BI T STRING {

487 pl rm- Speci fi cBarringTypel (0),

488 pl m- Speci fi cBarringType2 (1),

489 pl m- Speci fi cBarringType3 (2),

490 pl m- Speci ficBarringTyped4 (3)} (SIZE (4..32))

491 -- exception handling: reception of unknown bit assignments in the

492 -- ODB-HPLM\-Data type shall be treated |ike unsupported CODB- HPLM\- Dat a

493

494 [Ext-SS-Infolist ::= SEQUENCE SI ZE (1..nmaxNunCX SS) OF

495 Ext - SS-1 nfo

496

497 [Ext-SS Info ::= CHO CE {

498 f orwar di ngl nfo [0] Ext-Forw nfo,

499 cal I Barringl nfo [1] Ext-cCallBarlnfo,

500 cug-Info [2] CUGInfo,

501 ss-Dat a [3] Ext-SS-Data,

502 em pp-1nfo [ 4] EM_PP-Info}

503

504

505 |Ext-Forwinfo ::= SEQUENCE {

506 ss- Code SS- Code,

507 f or war di ngFeat ur eLi st Ext - For wFeat ur elLi st,

508 ext ensi onCont ai ner [0] ExtensionCont ai ner OPTI ONAL,

509 )

510

511 [Ext - ForwFeat urelist ::= SEQUENCE SI ZE (1..maxNunOf Ext - Basi cServi ceG oups) OF

512 Ext - For wFeat ur e

513

514 |(Ext - ForwFeature ::= SEQUENCE {

515 basi cServi ce Ext - Basi cSer vi ceCode OPTI ONAL,

516 ss-Status [4] Ext-SS-Status,

517 f or war dedToNunber [5] | SDN-AddressString OPTI ONAL,

518 -- Wen this data type is sent froman HLR which supports CAMEL Phase 2

519 -- to a VLR that supports CAMEL Phase 2 the VLR shall not check the

520 -- format of the nunber

521 f or war dedToSubaddr ess [8] | SDN- SubaddressString OPTI ONAL,

522 f or war di ngQpt i ons [ 6] Ext-ForwOptions OPTI ONAL,

523 noRepl yCondi ti onTi me [7] Ext- NoRepCondTi me OPTI ONAL,

ggg ext ensi onCont ai ner [9] ExtensionCont ai ner OPTI ONAL,
-}

526




527 [Ext-SS Status ::= OCTET STRING (SIZE (L..5))

528

529 -- OCTET 1:

530 --

531 -- bits 8765: 0000 (unused)

532 -- bits 4321: Used to convey the "P bit", "R bit","A bit" and "Q bit",

533 -- representing suppl enentary service state information

534 -- as defined in TS GSM 03. 11

535

536 -- bit 4: "Qbit"

537

538 -- bit 3: "P bit"

539

540 -- bit 2: "Rbit"

541

542 -- bit 1: "Abit"

543

544 -- OCTETS 2-5: reserved for future use. They shall be discarded if

545 -- received and not understood.

546

547

548 |[Ext - ForwOptions ::= OCTET STRING (SIZE (1..5))

549

550 -- OCTET 1:

551

552 -- bit 8: notification to forwarding party

553 -- 0 no notification

554 -- 1 notification

555

556 -- bit 7: redirecting presentation

557 -- 0 no presentation

558 -- 1 presentation

559

560 -- bit 6: notification to calling party

561 -- 0 no notification

562 -- 1 notification

563

564 -- bit 5: 0 (unused)

565

566 -- bits 43: forwarding reason

567 -- 00 ns not reachable

568 -- 01 ns busy

569 -- 10 noreply

570 -- 11 unconditional

571

572 -- bits 21: 00 (unused)

573

574 -- OCTETS 2-5: reserved for future use. They shall be discarded if

575 -- received and not under st ood.

576

577 [Ext-NoRepCondTime ::= | NTEGER (1..100)

578 -- nly values 5-30 are used.

579 -- Values in the ranges 1-4 and 31-100 are reserved for future use

580 -- If received:

581 -- val ues 1-4 shall be mapped on to value 5

582 - - val ues 31-100 shal| be nmapped on to val ue 30

583

584 [Ext-CallBarlnfo ::= SEQUENCE {

585 ss- Code SS- Code,

586 cal | Barri ngFeat ur eLi st Ext - Cal | Bar Feat ur eLi st ,

587 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

588 ...}

589

590 (Ext- Cal | Bar Feat ureli st ::= SEQUENCE SI ZE (1..maxNunmCf Ext - Basi cServi ceG oups) OF

591 Ext - Cal | Barri ngFeat ure

592

593 |Ext-Cal | BarringFeature ::= SEQUENCE {

594 basi cServi ce Ext - Basi cSer vi ceCode OPTI ONAL,

595 ss-Status [4] Ext-SS-Status,

596 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

597 ...}

598

599 [CUG Info ::= SEQUENCE {

600 cug- Subscri pti onLi st CUG Subscri pti onlLi st

601 cug- Feat ur eLi st CUG Feat ureli st OPTI ONAL,

28% ext ensi onCont ai ner [0] ExtensionCont ai ner OPTI ONAL,
.}

604



605 |[CUG SubscriptionList ::= SEQUENCE SI ZE (0..nmaxNunQf CUG) OF

606 CUG Subscri pti on

607

608 [CUG Subscription ::= SEQUENCE {

609 cug- | ndex CUG- | ndex,

610 cug- I nterl ock CUG I nterl ock,

611 i ntraCUG Qpti ons I ntraCUG Qpti ons,

612 basi cServi ce& oupLi st Ext - Basi cSer vi ceGr ouplLi st OPTI ONAL,
613 ext ensi onCont ai ner [0] ExtensionCont ai ner OPTI ONAL,
614 ...}

615

616 [CUG Index ::= I NTEGER (0..32767)

617 -- The internal structure is defined in ETS 300 138.

618

619 [CUG Interlock ::= OCTET STRI NG (Sl ZE (4))

620

621 [IntraCUG Qptions ::= ENUMERATED {

622 noCUG- Restrictions (0),

623 cugl C-Cal I Barred (1),

624 cugOG Cal I Barred (2)}

625

626 [maxNumX CUG | NTEGER ::= 10

627

628 [CUG FeatureList ::= SEQUENCE S| ZE (1..maxNunCf Ext - Basi cServi ceG oups) OF

629 CUG Feature

630

631 |Ext - Basi cServi ceG oupLi st ::= SEQUENCE SI ZE (1..maxNumCf Ext - Basi cServi ceG oups) OF
632 Ext - Basi cSer vi ceCode

633

634 [maxNunX Ext - Basi cServi ceGroups | NTEGER :: = 32

635

636 [CUG Feature ::= SEQUENCE {

637 basi cServi ce Ext - Basi cSer vi ceCode OPTI ONAL,
638 pr ef erent i al CUG | ndi cat or CUG | ndex OPTI ONAL,

639 i nter CUG Restrictions I nter CUG Restrictions,

640 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
641 ...}

642

gﬁ I nter CUG Restrictions ::= OCTET STRING (S| ZE (1))

645 -~ bits 876543: 000000 (unused)

646 -- Exception handling:

gg -- bits 876543 shall be ignored if received and not understood

649 -- bits 21

650 -- 00 CUGonly facilities

651 -- 01 CUGwth outgoing access

652 -- 10 CUG with inconing access

653 -- 11 CUGwith both outgoing and inconing access

654

655 [Ext-SS-Data ::= SEQUENCE {

656 ss- Code SS- Code,

657 ss-Status [4] Ext-SS-Status,

658 ss- Subscri ptionQption SS- Subscri ptionQption OPTI ONAL,
659 basi cServi ceG oupli st Ext - Basi cSer vi ceG ouplLi st OPTI ONAL,
660 ext ensi onCont ai ner [5] ExtensionCont ai ner OPTI ONAL,
661 ...}

662

663 [LCS- PrivacyExceptionList ::= SEQUENCE SI ZE (1..maxNunOf Privacyd ass) OF

664 LCS- Pri vacyd ass

665

666 [maxNunX Privacyd ass |INTEGER ::= 4
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LCS- Privacyd ass ::= SEQUENCE {
ss- Code SS- Code,
ss- St at us Ext - SS- St at us,
external CientlList [0] External CientlList OPTIl ONAL,
-- externalClientList is expected only for SS-code = callunrel ated
pl mdC i entLi st [1] PLMNC i entLi st OPTIl ONAL,
-- plmdientList is expected only for SS-code - plm
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTIl ONAL,
-}
External CientList ::= SEQUENCE Sl ZE (1..maxNunf External dient) OF
External dient
[maxNumOf External dient INTEGER ::= 5
PLMNC i entList ::= SEQUENCE SI ZE (1..maxNunmOf PLMNClient) OF
LCSAientlnternall D
[maxNumOF PLMNCl i ent INTEGER ::= 5
External Cient ::= SEQUENCE {
clientldentity LCSd i ent Ext ernal I D,
gm c-Restriction [0] GWL.C Restriction OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
}
GW.C Restriction ::= ENUMERATED {
hpl m (0),
hone- Count ry (1}
ZoneCodelLi st ::= SEQUENCE SI ZE (1..maxNun®Of ZoneCodes)
OF ZoneCode
ZoneCode ::= OCTET STRING (SIZE (2))
-- internal structure is defined in TS GSM 03. 03
[mexNunO ZoneCodes | NTEGER ::= 10
I nsert Subscri ber Dat aRes :: = SEQUENCE {
tel eservi celLi st [1] Tel eservi celi st OPTIl ONAL,
bear er Servi celLi st [ 2] BearerServicelLi st OPTI ONAL,
ss-Li st [3] SS-List OPTI ONAL,
odb- Gener al Dat a [4] ODB- Gener al Dat a OPTI ONAL,
regi onal Subscri pti onResponse [5] Regi onal Subscri pti onResponse OPTIl ONAL,
support edCanel Phases [ 6] SupportedCanel Phases OPTI ONAL,
ext ensi onCont ai ner [ 7] ExtensionCont ai ner OPTIl ONAL,
-}
Regi onal Subscri pti onResponse :: = ENUMERATED ({
net wor kNode- AreaRestri cted (0),
t ooManyZoneCodes (1),
zoneCodesConfli ct (2),
regi onal SubscNot Support ed (3)}
Del et eSubscri ber Dat aArg :: = SEQUENCE {
i msi [0] IMSI,
basi cServi celi st [1] BasicServicelLi st OPTI ONAL,
-- The exception handling for reception of unsupported/ not allocated
-- basicServiceCodes is defined in section 6.8.2
ss-Li st [2] SS-List OPTI ONAL,
roam ngRestricti onDueToUnsupport edFeature [4] NULL OPTI ONAL,
regi onal Subscri ptionldentifier [5] ZoneCode OPTI ONAL,
vbsG oupl ndi cat i on [7] NULL OPTI ONAL,
vgcsG oupl ndi cati on [8] NULL OPTI ONAL,
canel Subscri ptionl nf oWt hdraw [9] NULL OPTI ONAL,
ext ensi onCont ai ner [ 6] ExtensionContainer OPTI ONAL,
gprsSubscri pti onDat aW t hdr aw [10] GPRSSubscri pti onDat aWt hdraw OPTI ONAL,
roam ngRestri ct edl nSgsnDueToUnsuppport edFeature [11] NULL OPTI ONAL,
| sal nformati onWt hdraw [12] LSAlI nformati onWt hdraw OPTIl ONAL,
i stlnformationWthdraw [13] NULL OPTI ONAL }
GPRSSubscri pti onDat aWt hdraw :: = CHO CE {
al | GPRSDat a NULL,

cont ext | dLi st

Cont ext | dLi st}




744 |Context I dList ::= SEQUENCE SI ZE (1..nmaxNunOf PDP- Cont exts) OF

745 Cont ext | d

746

747 [LSAlnformati onWthdraw ::= CHO CE {

748 al | LSADat a NULL,

749 | sal dentityLi st LSAl dentityList }

750

751 [LSAldentityList ::= SEQUENCE SI ZE (1..maxNunOf LSAs) OF

752 LSAl dentity

753

754 |Basi cServiceList ::= SEQUENCE S| ZE (1..nmaxNunmf Basi cServi ces) OF

755 Ext - Basi cSer vi ceCode

756

757 [maxNunX Basi cServices |INTEGER ::= 70

758

759 |Del et eSubscri ber Dat aRes ::= SEQUENCE {

760 regi onal Subscri pti onResponse [0] Regi onal Subscri pti onResponse OPTI ONAL,
761 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
762 L

763

764 (VI r Camel Subscriptionlnfo ::= SEQUENCE {

765 o- Csl [0] O cCSI OPTI ONAL,
;29 ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
768 ss- CSl [2] Ss-cCsl OPTI ONAL,
769 o- BcsnCanel TDP-Cri teri aLi st [4] O BcsnCanel TDPCriteri ali st OPTI ONAL,
770 tif-Csl [3] NULL OPTI ONAL}
771

772 [SSCSI ::= SEQUENCE {

773 ss- Canel Dat a SS- Canel Dat a,

774 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
775 L

776

777 (SS-Canel Data ::= SEQUENCE {

778 ss- Event Li st SS-Event Li st ,

779 gsnBCF- Addr ess | SDN- Addr essStri ng,

780 ext ensi onCont ai ner [0] ExtensionCont ai ner OPTI ONAL,
781 ..}

782

783 [SS-EventList ::= SEQUENCE SI ZE (1..maxNunOf Camel SSEvents) OF SS- Code

784 -- Actions for the followi ng SS-Code val ues are defined in CAVEL Phase 2:

785 -- ect SS-Code ::= '00110001' B

786 -- multi PTY SS- Code ::= '01010001'B

787 -- cd SS- Code ::= '00100100' B

788 -- all other SS codes shall be ignored

789

790 [maxNun¥ Canel SSEvents | NTEGER ::= 10

791

792 [O-CSI ::= SEQUENCE {

793 0- BcsnCanel TDPDat aLi st O BcsnCanel TDPDat aLi st ,

;8451 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
796 canel Capabi lityHandling [0] Carrel CapabilityHandling OPTI ONAL}
797

798 [0 BcsnCanel TDPDat aLi st ;- = SEQUENCE Sl ZE (1.. maxNun(f Canel TDPData) OF

799 O BcsnCanel TDPDat a

800 --- O BcsntCanel TDPDat aLi st shall not contain nore than one instance of

801 --- O Bcsncanel TDPDat a cont ai ni ng the sanme val ue for o-Bcsnilri gger Det ecti onPoi nt .
802 --- For CAMEL Phase 2, this neans that only one instance of O BcsnCanel TDPData is all owed
803 --- Wwith o-Bcsnilri gger Det ecti onPoi nt bei ng equal to DP2.

804

805 [maxNunX Canel TDPData | NTEGER ::= 10

806

807 [O BesntCanel TDPDat a : : = SEQUENCE {

808 0- Bcsnilri gger Det ect i onPoi nt O Bcsnilri gger Det ect i onPoi nt,

809 servi ceKey Ser vi ceKey,

810 gsnBCF- Addr ess [0] | SDN\-AddressString,

811 def aul t Cal | Handl i ng [1] Defaul t Cal | Handl i ng,

812 ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
813 ..}

814

815 [ServiceKey ::= I NTEGER (0..2147483647)

816



817 [O BesniTri gger Det ecti onPoi nt :: = ENUMERATED {

818 collectedlnfo (2),

819 .2}

820 -- exception handling:

821 -- For O BcsntCanel TDPDat a sequences containing this parameter with any

822 -- other value than the ones listed the receiver shall ignore the whole

823 -- O BesnCanel TDPDat asequence.

824 -- For O BcsnCanel TDP-Criteria sequences containing this parameter with any
825 -- other value than the ones listed the receiver shall ignore the whole

826 -- O BcsnCanel TDP-Criteria sequence.

827

828 (O BesnCanel TDPCriterialist ::= SEQUENCE Sl ZE (1..maxNunm(f Camel TDPDat a) OF

829 O BesnCanel TDP-Criteria

830

831 (O BesnCanel TDP-Criteria ::= SEQUENCE {

832 o- BcsnTri gger Det ect i onPoi nt O Besnilri gger Det ect i onPoi nt

833 destinationNunberCriteria [0] DestinationNurberCriteria OPTI ONAL,
834 basi cServiceCriteria [1] BasicServiceCriteria OPTI ONAL,
835 cal | TypeCriteria [2] CallTypeCriteria OPTI ONAL,
836 ...}

837

838 [DestinationNumberCriteria ::= SEQUENCE {

839 mat chType [0] MatchType,

840 dest i nat i onNunber Li st [1] DestinationNunber Li st OPTI ONAL,
841 dest i nat i onNunber Lengt hLi st [2] DestinationNurber Lengt hLi st OPTI ONAL,
842 -- one or both of destinationNunberlList and desti nati onNunber Lengt hLi st

843 -- shall be present

844 ...}

845

846 [DestinationNunmberList ::= SEQUENCE SI ZE (1..maxNun(¥ Camel Desti nati onNunbers) OF
847 | SDN- Addr essStri ng

848 -- The receiving entity shall not check the fornmat of a nunber in

849 -- the dialled nunber Iist

850

851 |Desti nationNunberLengthList ::= SEQUENCE SI ZE (1..naxNunOf Canel Desti nati onNunber Lengt hs)
852 | NTEGER( 1. . maxNumOf | SDN- Addr essDi gi t s)
853

854 [BasicServiceCriteria ::= SEQUENCE Sl ZE(1..maxNunOf Canel Basi cServiceCriteria) OF
855 Ext - Basi cSer vi ceCode

856

857 |maxNunmOf | SDN- AddressDigits |INTEGER ::= 15

858

859 |maxNun¥ Canel Desti nati onNumbers | NTEGER ::= 10

860

861 |maxNun¥ Canel Desti nati onNunber Lengths |NTEGER ::= 3

862

863 |maxNun(¥ Canel Basi cServiceCriteria INTEGER ::= 5

864

865 [Call TypeCriteria 1= ENUMERATED {

866 f or war ded (0),

867 not For war ded (1)}

868

869 [Mat chType .= ENUVERATED {

870 i nhi biting (0),

871 enabl i ng (1)}

872

873

874 [Defaul t Cal | Handl i ng ::= ENUMERATED {

875 continueCall (0) ,

876 rel easeCall (1) ,

877 o

878 -- exception handling:

879 -- reception of values in range 2-31 shall be treated as "continueCall"

880 -- reception of values greater than 31 shall be treated as "rel easeCal | "

8381

882 [Canel CapabilityHandling ::= | NTEGER(1. . 16)

883 -- value 1 = CAMEL phase 1,

884 -- value 2 = CAMEL phase 2:

885 -- reception of values greater than 2 shall be treated as CAMEL phase 2

886

887 [SupportedCanel Phases ::= BI T STRING {

888 phasel (0),

889 phase2 (1) } (SIZE (1..16))

890

891



892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920

961
962
963
964
965

-- gprs location information retrieval types

SendRout i ngl nf oFor Gor sArg :: = SEQUENCE {
i i [0] INBI,
ggsn- Addr ess [1] GSN Address OPTI ONAL,
ext ensi onCont ai ner [ 2] ExtensionContai ner OPTI ONAL,
3
SendRout i ngl nf oFor Gor sRes :: = SEQUENCE {
sgsn- Addr ess [0] GSN Address,
ggsn- Addr ess [1] GSN- Address OPTI ONAL,
mobi | eNot Reachabl eReason [2] Absent Subscri ber Di agnosti cSM OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionCont ai ner OPTIl ONAL,
-}
-- failure report types
Fai l ureReport Arg ::= SEQUENCE {
i msi [0] INBI,
ggsn- Nunber [1] | SDN- AddressString ,
ggsn- Addr ess [2] GSN Address OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionContai ner OPTI ONAL,
3
Fai | ureReport Res ::= SEQUENCE {
ggsn- Addr ess [0] GSN- Address OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
-}
-- gprs notification types
Not eMsPr esent For Gor sArg :: = SEQUENCE {
i msi [0] IMsI,
sgsn- Addr ess [1] GSN Address,
ggsn- Addr ess [2] GSN Address OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionContai ner OPTI ONAL,
3
Not eMsPr esent For Gor sRes @ : = SEQUENCE {
ext ensi onCont ai ner [0] ExtensionCont ai ner OPTI ONAL,
3
-- fault recovery types
Reset Arg ::= SEQUENCE {
hl r - Nunber | SDN- Addr essStri ng,
hir-List HLR- Li st OPTI ONAL,
3
Rest oreDat aArg :: = SEQUENCE {
i i I MBI,
| nsi LS| OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
vl r-Capability [6] VLR Capability OPTI ONAL }
Rest or eDat aRes :: = SEQUENCE {
hl r - Nunber | SDN- Addr essStri ng,
nsNot Reachabl e NULL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
-- VBS/ VGCS types
VBSDat aLi st ::= SEQUENCE SI ZE (1..maxNumOf VBSG ouplds) OF
Voi ceBr oadcast Dat a
VGECSDat aLi st ::= SEQUENCE SI ZE (1.. maxNunf VGCSG oupl ds) OF
Voi ceG oupCal | Dat a

[maxNumOr VBSG oupl ds

I NTEGER :: = 50

[maxNumOrF VGCSGr oupl ds

I NTEGER ::= 50




966 |Voi ceGroupCal | Data ::= SEQUENCE {

967 groupl d Groupl d,

968 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
969 ...}

970

971 (Voi ceBroadcast Data ::= SEQUENCE {

972 groupi d G oupl d,

973 br oadcast I ni t Enti t| ement NULL OPTI ONAL,
974 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL
975 ...}

976

977 (Goupld ::= OCTET STRING (S| ZE (3))

978 -- Refers to the Goup Identification as specified in GSM TS 03. 03

979 -- _and 03.68/ 03.69

980

981 -- provide subscriber info types

982

983 [Provi deSubscri berInfoArg ::= SEQUENCE {

984 i nBi [0] INSI,

985 | nsi [1] LwmsI OPTI ONAL,

986 request edl nfo [2] Requestedlnfo

987 ext ensi onCont ai ner [3] ExtensionCont ai ner OPTI ONAL,
988 ...}

989

990 |Provi deSubscri berlnfoRes ::= SEQUENCE {

991 subscri berInfo Subscri ber I nf o,

992 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
993 ...}

994

995 (Subscriberlinfo ::= SEQUENCE {

996 | ocat i onl nf or mat i on [0] Locati onl nformation OPTI ONAL,
997 subscri ber Stat e [1] SubscriberState OPTI ONAL,
998 ext ensi onCont ai ner [2] ExtensionContai ner OPTI ONAL,
999 ...}

1000

1001 |Requestedinfo ::= SEQUENCE {

1002 | ocat i onl nf or mat i on [0] NULL OPTI ONAL,
1003 subscri ber Stat e [1] NuULL OPTI ONAL,
1004 ext ensi onCont ai ner [2] ExtensionContai ner OPTI ONAL,
1005 ...}

1006

1007 |Locationl nformation ::= SEQUENCE {

1008 ageO Locati onl nformation AgeO Locat i onl nfornmati on OPTI ONAL
1009 geogr aphi cal | nf or mat i on [0] Geographi cal | nformation OPTI ONAL,
1010 vl r - nunber [1] | SDN- AddressString OPTI ONAL
1011 | ocat i onNunber [2] Locati onNunber OPTI ONAL,
1012 cel I 1dOr LAl [3] CellldOrLAl OPTI ONAL,
1013 ext ensi onCont ai ner [ 4] ExtensionCont ai ner OPTI ONAL,
1014 ...}

1015

1016 |Geographi cal Information ::= OCTET STRI NG (SI ZE (8))

1017 -- Refers to geographical Information defined in GSM 03. 32.

1018 -- Only the description of an ellipsoid point with uncertainty circle

1019 -- as specified in GSM03.32 is allowed to be used

1020 -- The internal structure according to GSM 03.32 is as fol | ows:

1021 -- Type of shape (ellipsoid point with uncertainty circle) 1 octet
1022 -- Degrees of Latitude 3 octets
1023 -- Degrees of Longitude 3 octets
1024 - - Uncertainty code 1 octet
1025

1026 [LocationNumber ::= OCTET STRING (S| ZE (2..10))

1027 -- the internal structure is defined in CCOTT Rec Q 763

1028

1029 |SubscriberState ::= CHO CE {

1030 assunedl! dl e [0] NULL,

1031 canmel Busy [ 1] NULL,

1032 net Det Not Reachabl e Not Reachabl eReason

1033 not Pr ovi dedFr omWLR [2] NULL}

1034

1035 |[Not Reachabl eReason ::= ENUMERATED {

1036 msPur ged (0)

1037 i msi Det ached (1)

1038 restrictedArea (2)

1039 not Regi stered (3)}

1040

1041 -- any tine interrogation info types

1042



1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056

OCONOUIRWNE

AnyTi mel nterrogati onArg :: = SEQUENCE {
subscriberldentity [0] Subscriberldentity,
request edl nfo [1] Request edl nfo,
gsnBCF- Addr ess [3] | SDN- AddressStri ng,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTIl ONAL,
..}
AnyTi nel nterrogati onRes ::= SEQUENCE {
subscri berl nfo Subscri ber I nf o,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

END

17.7.2 Operation and maintenance data types

MAP- OM Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- OM DataTypes (12) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N

EXPORTS
Activat eTr aceMbdeAr g,
Acti vat eTr aceModeRes,
Deact i vat eTr aceModeAr g,
Deact i vat eTr aceModeRes

I MPORTS
AddressString,
1 MSI
FROM MAP- ComrmonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CoomonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version6 (6)}

Activat eTraceMbdeArg :: = SEQUENCE {
i msi [0] IMsI OPTI ONAL,
traceRef erence [1] TraceReference,
traceType[2] TraceType,
onc-1d [3] AddressString OPTI ONAL,
ext ensi onCont ai ner [4] ExtensionCont ai ner OPTIl ONAL,
..}

[TraceReference ::= OCTET STRING (SIZE (1..2))

TraceType ::= | NTEGER
(0..255)
-- Trace types are fully defined in TS GSM 12. 08.

Activat eTraceMbdeRes :: = SEQUENCE {
ext ensi onCont ai ner [0] ExtensionCont ai ner OPTIl ONAL,
..}

Deacti vat eTraceMdeArg :: = SEQUENCE {
i msi [0] IMsI OPTI ONAL,
traceRef erence [1] TraceReference,
ext ensi onCont ai ner [2] ExtensionContai ner OPTIl ONAL,
..}




Deact i vat eTraceMbdeRes :: = SEQUENCE {
ext ensi onCont ai ner [ 0] ExtensionCont ai ner OPTI ONAL,
3
END

17.7.3 Call handling data types

MAP- CH- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-CH DataTypes (13) version6 (6)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
SendRout i ngl nf 0Ar g,
SendRout i ngl nf oRes,
Pr ovi deRoam ngNunber Ar g,
Pr ovi deRoam ngNunber Res,
ResuneCal | Handl i ngAr g,
ResuneCal | Handl i ngRes,
Nunber O For war di ng,
Suppr essi onOf Announcenent ,
Cal | Ref er enceNunber,
Pr ovi deSI WFSNunber Ar g,
Provi deSI WFSNunber Res,
SI WFSSI gnal |'i nghbdi fyAr g,
SI WFSSi gnal |'i nghodi f yRes,
Set Reporti ngSt at eAr g,
Set Reporti ngSt at eRes,
St at usReport Arg,
St at usReport Res,
Renot eUser Fr eeAr g,
Renot eUser Fr eeRes,
| ST-AlertArg,
| ST- Al ert Res,
| ST- ConmandAr g,
| ST- CommandRes
| ST- Support I ndi cat or,
| ST- Al ert Ti mer Val ue

| MPORTS
max NuntX Canel TDPDat a,
Subscri ber I nf o,
Ser vi ceKey,
Def aul t Cal | Handl i ng,
Support edCanel Phases,
Canel Capabi |l i t yHandl i ng,
Basi cServiceCriteria,
CUG I nterl ock,
O Csl,
O BcsnCanel TDPCri teri alLi st,

FROM 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)}

For war di ngOpt i ons,
SS- Li st
CCBS- Feat ur e
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,
Ext er nal Si gnal I nf o,

Ext - Ext er nal Si gnal I nf o,
I MBI,

LMVSI,




115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Ext - Basi cSer vi ceCode,
Al ertingPattern,
NAEA- Pr ef err edCl

FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version6 (6)}

CUG Checkl nfo ::= SEQUENCE {
cug- I nterl ock CUG I nterl ock,
cug- Qut goi ngAccess NULL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

3

[Nunber O Forwar di ng ::= I NTEGER (1..5)

SendRout i ngl nfoArg ::= SEQUENCE {
msi sdn [0] | SDN- AddressStri ng,
cug- Checkl nfo [1] CUG Checkl nfo OPTIl ONAL,
nunmber O For war di ng [2] Number O Forwar di ng OPTI ONAL,
i nterrogationType [3] InterrogationType,
or-Interrogation [4] NULL OPTI ONAL,
or-Capability [5] OR-Phase OPTI ONAL,
gnsc- Addr ess [6] | SDN- AddressStri ng,
cal | Ref erenceNunber [7] Call Ref erenceNunber OPTIl ONAL,
f or war di ngReason [ 8] Forwardi ngReason OPTI ONAL,
basi cServi ceG oup [9] Ext-BasicServiceCode OPTI ONAL,
net wor kSi gnal | nf o [10] External Signallnfo OPTI ONAL,
canel I nfo [11] Canellnfo OPTI ONAL,
suppr essi onOf Announcenent [12] Suppressi onOf Announcenent OPTI ONAL,
ext ensi onCont ai ner [13] ExtensionCont ai ner OPTIl ONAL,
al ertingPattern [14] AlertingPattern OPTI ONAL,
ccbs-Cal | [15] NuULL OPTI ONAL,
suppor t edCCBS- Phase [16] SupportedCCBS- Phase OPTI ONAL,
addi ti onal Si gnal I nfo [17] Ext-External Signallnfo OPTI ONAL,
i st Support | ndi cat or [18] | ST-Support | ndi cator OPTI ONAL,
pr e- pagi ngSupported [19] NULL OPTI ONAL }

[Suppr essi onCf Announcenent :: = NULL

Interrogati onType ::= ENUMERATED {
basicCall (0),
forwarding (1)}

[OR-Phase ::= I NTEGER (1..127)

[Cal | Ref erenceNunmber :: = OCTET STRING (SI ZE (1..8))

For war di ngReason :: = ENUMERATED {
not Reachable (0),
busy (1),
noReply (2)}

Support edCCBS- Phase ::= | NTEGER (1..127)

-- exception handling:

-- Only value 1 is used.

-- Values in the ranges 2-127 are reserved for future use.

-- If received values 2-127 shall be nmapped on to value 1.




170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

-}

SendRout i ngl nfoRes ::= [3] SEQUENCE {
i i [9] IMsI OPTI ONAL,
-- IMSI nust be present if SendRoutinglnfoRes is not segnented.
-- If the TC-Result-NL segnentation option is taken the |Msl nust be
-- present in one segnented transnission of SendRoutingl nfoRes.
ext endedRout i ngl nfo Ext endedRout i ngl nf o OPTI ONAL,
cug- Checkl nfo [3] CUG Checkl nfo OPTI ONAL,
cugSubscri pti onFl ag [ 6] NULL OPTI ONAL,
subscriberlnfo [7] Subscriberlnfo OPTIl ONAL,
ss-Li st [1] SS-List OPTI ONAL,
basi cServi ce [5] Ext-BasicServiceCode OPTI ONAL,
f or war di ngl nt err ogat i onRequi r ed [4] NULL OPTI ONAL,
vhsc- Addr ess [2] | SDN- AddressString OPTIl ONAL,
ext ensi onCont ai ner [ 0] ExtensionCont ai ner OPTI ONAL,
naea- Pr ef erredCl [10] NAEA- Preferredd OPTI ONAL,
-- naea-PreferredC is included at the discretion of the HLR operator.
ccbs- 1 ndicators [11] CCBS-Indicators OPTI ONAL,
nsi sdn [12] | SDN- AddressString OPTIl ONAL,
nunber Port abi | i tySt at us [13] NumberPortabilityStatus OPTI ONAL,
i stAl ertTinmer [14] | ST-Al ertTinerVal ue OPTI ONAL
}

Number Portabi l i tyStatus ::= ENUVMERATED {
not KnownToBePor t ed (0),
ownNumber Por t edCut (1),
f or ei gnNunber Port edToFor ei gnNetwork (2),
oo}
-- exception handling:
-- reception of other values than the ones listed the receiver shall ignore the
-- whol e Nunber PortabilityStatus

CCBS- | ndi cators ::= SEQUENCE {
ccbs- Possi bl e [0] NULL OPTI ONAL,
keepCCBS- Cal | | ndi cat or [1] NULL OPTIl ONAL,
ext ensi onCont ai ner [2] ExtensionContai ner OPTI ONAL,

3

Routi ngl nfo ::= CHO CE {
r oam ngNunber | SDN- Addr essStri ng,
f or war di ngDat a For war di ngDat a}

For war di ngDat a :: = SEQUENCE {
f or war dedToNunber [5] | SDN- AddressString OPTI ONAL,
-- Wen this datatype is sent froman HLR whi ch supports CAMEL Phase 2
-- to a GQVBC whi ch supports CAMEL Phase 2 the GVBC shall not check the
-- format of the number
f or war dedToSubaddr ess [ 4] | SDN- SubaddressString OPTI ONAL,
f orwar di ngOpt i ons [6] Forwardi ngOptions OPTIl ONAL,
ext ensi onCont ai ner [ 7] ExtensionCont ai ner OPTI ONAL,

3

Provi deRoam ngNunber Arg :: = SEQUENCE {
i i [0] IMSI,
nsc- Nunber [1] | SDN- AddressStri ng,
msi sdn [2] | SDN- AddressString OPTI ONAL,
| nsi [4] LMsI OPTI ONAL,
gsm Bear er Capability [5] External Signallnfo OPTI ONAL,
net wor kSi gnal | nfo [6] External Signallnfo OPTIl ONAL,
suppr essi onOf Announcenent [ 7] Suppressi onOf Announcenent OPTI ONAL,
gnsc- Addr ess [8] | SDN- AddressString OPTIl ONAL,
cal | Ref er enceNunber [9] Call Ref erenceNunber OPTI ONAL,
or-lnterrogation [10] NuULL OPTI ONAL,
ext ensi onCont ai ner [11] ExtensionCont ai ner OPTI ONAL,
al ertingPattern [12] AlertingPattern OPTI ONAL,
ccbs-Cal | [13] NuLL OPTI ONAL,
support edCanel Phases| nGvVBC [15] Support edCanel Phases OPTI ONAL,
addi ti onal Si gnal I nfo [14] Ext-External Signallnfo OPTIl ONAL,
or Not Support edl nGVSC [16] NULL OPTI ONAL,
pr e- pagi ngSupported [17] NULL OPTI ONAL }

Provi deRoam ngNunber Res :: = SEQUENCE {
r oam ngNurber | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
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ResuneCal | Handl i ngArg :: = SEQUENCE {
cal | Ref er enceNunber [0] Call Ref erenceNumber OPTI ONAL,
basi cServi ceG oup [1] Ext-BasicServi ceCode OPTI ONAL,
f or war di ngDat a [ 2] Forwardi ngbDat a OPTI ONAL,
i msi [3] IMsI OPTI ONAL,
cug- Checkl nfo [4] CUG Checkl nfo OPTI ONAL,
o- Csl [5] OCs OPTI ONAL,
ext ensi onCont ai ner [ 7] ExtensionCont ai ner OPTI ONAL,
cchs- Possi bl e [8] NULL OPTI ONAL,
msi sdn [9] | SDN-AddressString OPTI ONAL,
uu- Dat a [10] UU Data OPTI ONAL,
al | I nf or nat i onSent [11] NULL OPTI ONAL,
.}

UU- Dat a ::= SEQUENCE {
uul ndi cat or [0] UU ndi cat or OPTI ONAL,
uui [1] wu OPTI ONAL,
uusCFl nteraction [2] NULL OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionContai ner OPTIl ONAL,
..}

UUl ndi cator ::= OCTET STRING (SIZE (1))
-- Cctets are coded according to ETS 300 356

UUl  ::= OCTET STRING (Sl ZE (1..131))
-- (ctets are coded according to ETS 300 356

ResuneCal | Handl i ngRes :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
..}

Canel Info ::= SEQUENCE {
suppor t edCanel Phases Support edCanel Phases,
suppress-T-CSI NULL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
..}

Ext endedRout i ngl nfo ::= CHO CE {
routinglnfo Rout i ngl nf o,
canel Routi ngl nfo [ 8] Canel Routi ngl nf o}

Canel Routingl nfo ::= SEQUENCE {
f or war di ngDat a For war di ngDat a OPTI ONAL,
gnmscCanel Subscri ptionl nfo [0] GrscCanel Subscri pti onl nfo,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
..}

GrscCanel Subscriptionlnfo ::= SEQUENCE {
t-Csl [0] T-CSI OPTI ONAL,
o- CSl [1] O CSI OPTI ONAL,
ext ensi onCont ai ner [2] ExtensionContai ner OPTIl ONAL,
o- BcsnCarel TDP- Ori ter i aLi st [3] O BesmCanel TDPCriterialist  OPTI ONAL}

T-CSI ::= SEQUENCE {
t - BcsmCarnel TDPDat alLi st T- BcsnCanel TDPDat alLi st ,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
canel Capabi | i t yHandl i ng [0] Canel Capabi | it yHandl i ng OPTI ONAL}

T- BcsmCanel TDPDat aLi st ::= SEQUENCE SI ZE (1..nmaxNunCf Canel TDPData) OF

T- BcsnmCanel TDPDat a
--- T-BcsntCanel TDPDat aLi st shall not contain nore than one instance of

--- T-BcsntCanel TDPDat a cont ai ni ng the same val ue for t-Bcsnilri gger Det ecti onPoi nt.

--- For CAMEL Phase 2, this neans that only one instance of T-BcsnCanel TDPData i
--- With t-BcsmlriggerDetectionPoint being equal to DP12.

s al | oned

T- BcsnCanel TDPDat a : : = SEQUENCE {
t-Bcsmlri gger Det ecti onPoi nt T- Bcsnilri gger Det ect i onPoi nt,
servi ceKey Ser vi ceKey,
gsnSCF- Addr ess [0] | SDN- AddressString,
def aul t Cal | Handl i ng [1] DefaultcCall Handl i ng,
ext ensi onCont ai ner [2] ExtensionCont ai ner OPTIl ONAL,
..}




291 |T-Bcsnilri gger Det ecti onPoi nt :: = ENUVERATED {

292 ter mAt t enpt Aut hori zed(12),

293 .2}

294 -- exception handling:

295 -- For T-BcsntCanel TDPDat a sequences containing this parameter with any other
296 -- value thanthe ones listed the receiver shall ignore the whole

297 -- T-BcsnCanel TDPDat a sequence.

298

299 |Provi deSI WFSNunber Arg : : = SEQUENCE {

300 gsm Bear er Capabi l ity [0] External Signallnfo,

301 i sdn- Bear er Capabi l ity [1] External Signallnfo,

302 call-Direction [2] CallDirection,

303 b- Subscri ber - Addr ess [3] | SDN\-AddressString,

304 chosenChannel [4] External Signallnfo,

305 | ower Layer Conpatibility [5] External Signallnfo OPTI ONAL,
306 hi ghLayer Conpatibility [6] External Signallnfo OPTI ONAL,
307 ext ensi onCont ai ner [7] ExtensionCont ai ner OPTI ONAL,
308 )

309

310 [CallDirection ::= OCTET STRING (S| ZE (1))

311 -- OCTET 1

312

313 -- bit 1 (direction of call)

314 -- 0 Mbile Oiginated Call (MX)

315 -- 1 Mbile Termnated Call (MIQ

316

317 [Provi deSI WFSNunber Res :: = SEQUENCE {

318 s| WFSNunber [0] | SDN-AddressString,

319 ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
320 )

321

322 [SIWFSSi gnal | i ngvbdi fyArg :: = SEQUENCE {

323 channel Type [0] External Signallnfo OPTI ONAL,
324 chosenChannel [1] External Signal Info OPTI ONAL,
325 ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,
326 )

327

328 [SI WFSSi gnal | i nghvbdi fyRes :: = SEQUENCE {

329 chosenChannel Ext ernal Si gnal I nfo OPTI ONAL,
330 ext ensi onCont ai ner [1] Extensi onCont ai ner OPTI ONAL,
331 )

332

333 [Set ReportingStateArg ::= SEQUENCE {

334 i nsi [0] 1n8l OPTI ONAL,
335 | msi [1] LMSI OPTI ONAL,
336 ccbs- Moni toring [2] ReportingState OPTI ONAL,
337 ext ensi onCont ai ner [3] ExtensionContainer OPTI ONAL,
338 )

339

340 [ReportingState ::= ENUMERATED {

341 st opMonitoring (o),

342 start Moni toring (1),

343 .2}

344 -- exception handling:

345 -- reception of values 2-10 shall be nmapped to 'stophbnitoring'

346 -- reception of values > 10 shall be mapped to 'startMbnitoring'

347

348 [Set ReportingSt at eRes ::= SEQUENCE{

349 ccbs- Subscri ber St at us [0] CCBS-Subscri ber St at us OPTI ONAL,
350 ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
351 )

352

353 [CCBS- Subscri ber Status ::= ENUMERATED {

354 cchsNot I dl e (0),

355 cchsldl e (1),

356 ccbsNot Reachabl e (2),

357 .2}

358 -- exception handling:

359 -- reception of values 3-10 shall be mapped to 'ccbsNotldl e’

360 -- reception of values 11-20 shall be mapped to 'ccbsldle’

361 -- reception of values > 20 shall be mapped to ' ccbsNot Reachabl e’

362



363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389

StatusReportArg :
i msi

"= SEQUENCE

[0] IMSI,

event Report Dat a [1] EventReportData OPTIl ONAL,
cal | Reportdata [2] CallReportData OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionContainer OPTIl ONAL,
-}
Event Report Data ::= SEQUENCE{
cchs- Subscri ber St at us [0] CCBS-Subscriber Status OPTIl ONAL,
ext ensi onCont ai ner [1] ExtensionContai ner OPTI ONAL,
3
Cal | ReportData ::= SEQUENCE{
nmoni t or i nghbde [0] MonitoringWbde OPTI ONAL,
cal | Qut cone [1] Call Qutcone OPTI ONAL,
ext ensi onCont ai ner [2] ExtensionContai ner OPTI ONAL,
3
Moni t ori ngvbde :: = ENUMERATED {
a- si de (0),
b- si de (1),
o)
-- exception handling:
-- reception of values 2-10 shall be mapped 'a-side’
-- reception of values > 10 shall be nmapped to 'b-side'
Cal | Qut cone ::= ENUVMERATED {
success (0),
failure (1),
busy (2),
-}
-- exception handling:
-- reception of values 3-10 shall be nmapped to 'success'
-- reception of values 11-20 shall be mapped to 'failure’
-- reception of values > 20 shall be nmapped to 'busy'
St at usReport Res ::= SEQUENCE {
ext ensi onCont ai ner [0] ExtensionContainer OPTI ONAL,
3
Renot eUser FreeArg :: = SEQUENCE{
i i [0] 1M8I,
calllnfo [1] External Signallnfo,
ccbs- Feature [2] CCBS-Feature,
transl at edB- Nunber [3] | SDN AddressString,
repl aceB- Nunber [4] NULL OPTI ONAL,
al ertingPattern [5] AertingPattern OPTI ONAL,
ext ensi onCont ai ner [6] ExtensionContai ner OPTI ONAL,
3
Renot eUser FreeRes :: = SEQUENCE{
ruf - Qut come [0] RUF-CQutcone,
ext ensi onCont ai ner [1] ExtensionContainer OPTIl ONAL,
-}
RUF- Cut cone :: = ENUMERATED{
accepted (0),
rejected (1),
noResponseFronfreeMs (2), -- T4 Expiry
noResponseFronmBusyMs (3), -- T10 Expiry
udubFr onfreeMs (4),
udubFr onmBusyMs (5),
-}
-- exception handling:
-- reception of values 6-20 shall be mapped to 'accepted'
-- reception of values 21-30 shall be mapped to 'rejected’
-- reception of values 31-40 shall be nmapped to 'noResponseFronfreels'
-- reception of values 41-50 shall be mapped to 'noResponsefFronBusyMs'
-- reception of values 51-60 shall be nmapped to 'udubFronfreels'
-- reception of values > 60 shall be mapped to 'udubFronBusyMs'
IST-Alert Arg ::= SEQUENCE{
i msi [0] 1Ml
ext ensi onCont ai ner [1] ExtensionContai ner OPTI ONAL,
3




| ST-Al ert Res :: = SEQUENCE{
istAl ertTimer [0] |ST-AlertTinerVal ue OPTI ONAL,
i stlnformati onWthdraw [1] NuULL OPTIl ONAL,
cal | Term nati onl ndi cat or [2] Call Term nationlndicator OPTI ONAL,
ext ensi onCont ai ner [3] ExtensionContainer OPTIl ONAL,
-}
| ST- ConmandAr g :: = SEQUENCE{
i msi [O] [IMSI,
ext ensi onCont ai ner [1] ExtensionContai ner OPTI ONAL,
3
| ST- CommandRes :: = SEQUENCE{
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

3

Cal | Term nati onl ndi cator ::=

ENUMERATED {

term nateCal | ActivityReferred
term nateAl | Cal | Activities

-}

-- exception handling:

-- reception of values 2-10 shall
-- reception of values > 10 shall be napped to '

-- In MBCs not supporting |inkage of all call activities,
term nateCal | ActivityReferred '

-- be interpreted as '

be mapped to '

(0),
(1),

term nateCal | ActivityReferred '
term nateAll Call Activities '

any val ue recei ved shall

END

17.7.4 Supplementary service data types

MAP- SS- Dat aTypes {
ccitt

identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N

EXPORTS
Regi st er SS- Ar g,
SS- I nf o,
SS- St at us,
SS- Subscri ptionOpti on,
SS- For BS- Code,
I nt errogat eSS- Res,
USSD- Ar g,
USSD- Res,
Passwor d,
Cui dancel nf o,
SS- Li st
SS- I nfoli st,
Overri deCat egory,
CliRestrictionOption,
NoRepl yCondi ti onTi ne,
For war di ngOpt i ons,
max Nunt¥ SS,
SS- Dat a,

SS-InvocationNoti ficationArg,
SS- I nvocati onNoti fi cati onRes,

CCBS- Feat ur e,

Regi st er CC- EntryArg,
Regi st er CC- Ent r yRes,
Er aseCC- EntryArg,

Er aseCC- EntryRes

i

| MPORTS
Addr essString,
| SDN- Addr essStri ng,
| SDN- Subaddr essStri ng,
I MBI,
Basi cSer vi ceCode,
AlertingPattern,




EMLPP-Priority,
Ext er nal Si gnal I nfo

FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version6 (6)}

SS- Code
FROM MAP- SS- Code {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-Code (15) version6 (6)}
Regi ster SS- Arg :: = SEQUENCE {
ss- Code SS- Code,
basi cServi ce Basi cSer vi ceCode OPTI ONAL,
f or war dedToNurber [4] AddressString OPTI ONAL,
f or war dedToSubaddr ess [ 6] | SDN- SubaddressString OPTI ONAL,
noRepl yCondi ti onTi me [5] NoReplyConditionTinme OPTI ONAL,
defaul tPriority [7] EMPP-Priority OPTI ONAL }
[NoRepl yCondi tionTime ::= | NTEGER (5. . 30)
SS-Info ::= CHO CE {
f or war di ngl nf o [0] Forwardi ngl nf o,
cal I Barringlnfo [1] CallBarringlnfo,
ss- Dat a [ 3] SS-Data}
Forwar di ngl nfo ::= SEQUENCE {
ss- Code SS- Code OPTI ONAL,
f or war di ngFeat ur eLi st For war di ngFeat ur eLi st
3
Forwar di ngFeat ureLi st ::=
SEQUENCE SI ZE (1. . maxNun®X Basi cServi ceG oups) OF
For war di ngFeat ure
For war di ngFeature ::= SEQUENCE {
basi cServi ce Basi cSer vi ceCode OPTI ONAL,
ss-Status [4] SS-Status OPTIl ONAL,
f or war dedToNunber [5] | SDN- AddressString OPTI ONAL,
f orwar dedToSubaddr ess [8] | SDN- SubaddressString OPTIl ONAL,
f or war di ngOpt i ons [ 6] Forwardi ngOptions OPTI ONAL,
noRepl yCondi ti onTi me [7] NoRepl yConditionTinme OPTI ONAL,
..}
SS-Status ::= OCTET STRING (SIZE (1))
-- bits 8765: 0000 (unused)
-- bits 4321: Used to convey the "P bit","R bit","A bit" and "Q bit",
-- representing suppl enentary service state information
-- as defined in TS GSM 03. 11
-- bit 4: "Qbit"
-- bit 3: "P bit"
-- bit 2: "Rbit"
-- bit 1: "Abit"




%%? Forwar di ngQptions ::= OCTET STRING (SI ZE (1))

118 -- bit 8: notification to forwarding party

119 - 0 no notification

120 -- 1 notification

121

122 -- bit 7: redirecting presentation

123 -- 0 no presentation

124 -- 1 presentation

125

126 -- bit 6: notification to calling party

127 - 0 no notification

128 -- 1 notification

129

130 -- bit 5: 0 (unused)

131

132 -- bits 43: forwarding reason

133 00 ns not reachabl e

134 -- 01 ns busy

135 -- 10 noreply

136 -- 11 wunconditional when used in a SRl Result,

137 or call deflection when used in a RCH Argument

138 -- bits 21: 00 (unused)

139

140 [cal I Barringlnfo ::= SEQUENCE {

141 ss- Code SS- Code OPTI ONAL,
142 cal | Barri ngFeat ur eLi st Cal | Bar ri ngFeat ur elLi st

143 ...}

144

145 |Cal | Barri ngFeat ureLi st ::= SEQUENCE S| ZE (1..maxNunOf Basi cServi ceG oups) OF

146 Cal | Bar ri ngFeat ur e

147

148 |Cal I BarringFeature ::= SEQUENCE {

149 basi cServi ce Basi cSer vi ceCode OPTI ONAL,
150 ss-Status [4] SS-Status OPTI ONAL,

151 ...}

152

153 |SS-Data ::= SEQUENCE {

154 ss- Code SS- Code OPTI ONAL,
155 ss-Status [4] SS-Status OPTI ONAL,

156 ss-Subscri ptionQption SS- Subscri ptionQption OPTI ONAL,
%%73 basi cServi ce& oupLi st Basi cServi ce& oupLi st OPTI ONAL,
159 defaultPriority EMLPP-Priority OPTI ONAL
160 }

161

162 [Ss-SubscriptionQption ::= CHO CE {

163 cliRestrictionCption [2] diRestrictionOption,

164 overri deCat egory [1] OverrideCat egory}

165

166 |diRestrictionOption ::= ENUMERATED {

167 per manent  (0),

168 tenporaryDefaul tRestricted (1),

169 tenporaryDefaul t Al l owed (2)}

170

171 |OverrideCat egory ::= ENUMERATED {

172 overrideEnabled (0),

173 overrideDisabled (1)}

174

175 |SS- For BS- Code ::= SEQUENCE {

176 ss- Code SS- Code,

177 basi cServi ce Basi cSer vi ceCode OPTI ONAL,
178 ...}

179

180 [GenericServicelnfo ::= SEQUENCE {

181 ss- St at us SS- St at us,

%g% cliRestrictionQOption diRestrictionOption OPTI ONAL,
184 maxi munEntitledPriority [0] EMLPP-Priority OPTI ONAL,
185 defaultPriority [1] EMLPP-Priority OPTI ONAL,
186 cchs- Feat urelLi st [2] CCBS-Feat ureli st OPTI ONAL }
187

188 |CCBS- Featurelist ::= SEQUENCE SI ZE (1..nmaxNumOf CCBS- Requests) OF

189 CCBS- Feat ur e

190

191 [maxNunFf CCBS- Requests |INTEGER ::= 5

192



193 [CCBS- Feature ::= SEQUENCE {

194 ccbs- I ndex [0] CCBS- I ndex OPTI ONAL,

195 b- subscri ber Nunber [1] | SDN- AddressString OPTI ONAL,

196 b- subscri ber Subaddr ess [2] | SDN- SubaddressString OPTI ONAL,

197 basi cServi ceG oup [3] BasicServiceCode OPTI ONAL,

198 ...}

199

200 [CCBS-1ndex ::= INTEGER (1..nmaxNumf CCBS- Request s)

201

202 (InterrogateSS-Res ::= CHO CE {

203 ss-Status [0] SS-Status,

204 basi cServi ce& oupLi st [2] BasicService& oupli st,

205 f orwar di ngFeat ur eLi st [3] Forwardi ngFeat urelLi st

206 generi cServi cel nfo [4] GenericServicelnfo }

207

208 (USSD-Arg ::= SEQUENCE {

209 ussd- Dat aCodi ngSchene USSD- Dat aCodi ngSchene,

210 ussd- String USSD- Stri ng,

211 Cee

212 alertingPattern Al ertingPattern OPTI ONAL,

213 msi sdn [0] | SDN-AddressString OPTI ONAL }

214

215 [USSD Res ::= SEQUENCE {

216 ussd- Dat aCodi ngSchemne USSD- Dat aCodi ngSchene,

217 ussd- String USSD- Stri ng,

218 ...}

219

220 [USSD- Dat aCodi ngSchene ::= OCTET STRING (S| ZE (1))

221 -- The structure of the USSD- DataCodi ngScheme i s defined by

222 -- the Cell Broadcast Data Coding Schene as described in

223 -- TS GSM 03. 38

224

225 (USSD-String ::= OCTET STRING (SI ZE (1..maxUSSD- StringLength))

226 -- The structure of the contents of the USSD-String is dependent

227 -- on the USSD Dat aCodi ngSchene as described in TS GSM 03. 38.

228

229 [maxUSSD-Stringlength |NTEGER ::= 160

230

231 [Password ::= NumericString

232 (FROM ("0"|"1"|"2"|"3"|"4"|"5"|"6"|"7"|"8"| "9"))

233 (Sl ZE (4))

234

235 |Gui dancel nfo ::= ENUVERATED {

236 enterPW (0),

237 enter NewPW (1),

238 enter NewPW Again  (2)}

239 -- How this information is really delivered to the subscriber

240 -- (display, announcenent, ...) is not part of this

241 -- specification.

242

243 [SS-List ::= SEQUENCE SIZE (1..maxNunr SS) OF

244 SS- Code

245

246 [maxNumXSS | NTEGER ::= 30

247

248 [SS-Infolist ::= SEQUENCE SI ZE (1..maxNunmCf SS) OF

249 SS-Info

250

251 |Basi cServi ceGroupLi st ::= SEQUENCE Sl ZE (1..naxNunCf Basi cServi ceG oups) OF

252 Basi cSer vi ceCode

253

254 [maxNunX Basi cServi ceGroups | NTEGER ::= 13

255

256 [SS-1nvocationNotificationArg ::= SEQUENCE {

257 i nBi [0] INSI,

258 msi sdn [1] | SDN- AddressString,

259 ss- Event [2] SS-Code,

260 -- The followi ng SS-Code values are allowed :

261 -- ect SS- Code ::= '00110001'B

262 -- multi PTY SS-Code ::= '01010001' B

263 -- cd SS- Code ::= '00100100'B

264 ss- Event Speci fi cation [3] SS-Event Specification OPTI ONAL,

%gg ext ensi onCont ai ner [ 4] ExtensionCont ai ner OPTI ONAL,
e}

267



268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

OCONOUIRWNE

SS- 1 nvocationNotificationRes ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}
SS- Event Speci fication ::= SEQUENCE SI ZE (1..nmaxEvent Speci fication) OF
AddressString
[maxEvent Speci fication INTEGER ::= 2
Regi st er CC-EntryArg :: = SEQUENCE {
ss- Code [0] SS-Code,
cchs-Dat a [1] CCBS-Data OPTIl ONAL,
-}
CCBS- Data :: = SEQUENCE {
cchs- Feature [0] CCBS-Feature,
transl at edB- Nunber [1] | SDN- AddressString,
servi cel ndi cat or [2] Servicelndicator OPTIl ONAL,
calllnfo [3] External Signallnfo,
net wor kSi gnal | nfo [4] External Signallnfo,
..}
Servicelndicator ::= BI T STRI NG {
clir-invoked (0),
canel -invoked (1)} (SIZE(2..32))
-- exception handling:
-- bits 2 to 31 shall be ignored if received and not understood
Regi st er CC- EntryRes :: = SEQUENCE {
cchs- Feature [0] CCBS-Feature OPTI ONAL,
-}
EraseCC-EntryArg ::= SEQUENCE {
ss- Code [0] SS-Code,
ccbs- 1 ndex [1] CCBS-1ndex OPTI ONAL,
3
Er aseCC-EntryRes ::= SEQUENCE {
ss- Code [0] SS-Code,
ss- Status [1] SS-Status OPTIl ONAL,
-}

END

17.7.7 Error data types

MAP- ER- Dat aTypes {

ccitt identified-organization (4) etsi
gsm Network (1) nodul es (3) map- ER-DataTypes (17) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N

EXPORTS
Roam ngNot Al | owedPar am
Cal | Bar r edPar am
CUG Rej ect Par am
SS- I nconpati bilityCause,

PW Regi st rati onFai | ur eCause,

SM Del i veryFai | ur eCause,
Syst enfai | ur ePar am

Dat aM ssi ngPar am
Unexpect edDat aPar am

Faci | i t yNot SupPar am

OR- Not Al | owedPar am
UnknownSubscr i ber Par am
Number ChangedPar am

Uni dent i fi edSubPar am

(0) nobil eDomai n (0)




11l egal Subscri ber Par am

11l egal Equi pnent Par am

Bear er Ser vNot Pr ovPar am

Tel eser vNot Pr ovPar am

Traci ngBuf f er Ful | Par am

NoRoani ngNbPar am

Absent Subscri ber Par am

BusySubscri ber Par am

NoSubscr i ber Repl yPar am

For war di ngVi ol ati onPar am

For war di ngFai | edPar am

ATI - Not Al | owedPar am

SubBusyFor M- SMS- Par am

MessageWai t Li st Ful | Par am

Absent Subscri ber SM Par am

Absent Subscri ber D agnosti cSM

Resour ceLi m t at i onPar am

NoG oupCal | NbPar am

I nconpat i bl eTer m nal Par am

Shor t Ter nDeni al Par am

LongTer nDeni al Par am

Unaut hori zedRequest i ngNet wor k- Par am
Unaut hori zedLCSd i ent - Par am

Posi ti onMet hodFai | ur e- Par am

Posi t i onMet hodFai | ureWt hRest art - Par am
LMJUnknownOr OF f | i ne- Par am

Traf fi cChannel Est abl i shment Fai | ur e- Par am
UnknownOr Unr eachabl eLCSO i ent - Par am

i

| MPORTS
SS- St at us

FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

Si gnal | nf o,
Basi cSer vi ceCode,
Net wor kResour ce
FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

SS- Code

FROM MAP- SS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-Code (15) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version6 (6)}

i

Roami ngNot Al | owedPar am : : = SEQUENCE {

roam ngNot Al | onedCause Roam ngNot Al | owedCause,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTIl ONAL,
..}
Roam ngNot Al | owedCause :: = ENUVERATED ({
pl mRoani ngNot Al | owed (0),
operatorDetermi nedBarring (3)}
Cal | BarredParam :: = CHO CE {
cal | Barri ngCause Cal | Bar ri ngCause,
-- call BarringCause nust not be used in version 3
ext ensi bl eCal | Barr edPar am Ext ensi bl eCal | Bar r edPar am
-- extensibl eCal | BarredParam nust not be used in version <3
}
Cal | Barri ngCause ::= ENUMERATED {
barringServi ceActive (0),
operatorBarring (1)}




104 [Extensi bl eCal | BarredParam : : = SEQUENCE {

105 cal | Barri ngCause Cal | Bar ri ngCause OPTI ONAL,

%89 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

108 unaut hori sedMessageQr i gi nat or [1] NULL OPTI ONAL }

109

110 [CUG Rej ect Param :: = SEQUENCE {

111 cug- Rej ect Cause CUG Rej ect Cause OPTI ONAL,

112 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

113 .}

114

115 |CUG Rej ect Cause ::= ENUMERATED {

116 i nconi ngCal | sBarredW t hi nCUG (0),

117 subscri ber Not Member OF CUG (1),

118 r equest edBasi cSer vi ceVi ol at esCUG Constraints (5),

119 cal | edPartySS-InteractionViolation (7)}

120

121 |SS-Inconpati bilityCause ::= SEQUENCE {

122 ss- Code [1] SS- Code OPTI ONAL,

123 basi cServi ce Basi cSer vi ceCode OPTI ONAL,

124 ss-Stat us [4] SS-Status OPTI ONAL,

125 .}

126

127 |PW Regi strati onFai |l ureCause ::= ENUMVERATED {

128 undeternined (0),

129 inval i dFormat (1),

130 newPasswor dsM smatch  (2)}

131

132

133 |SM Enuner at edDel i ver yFai | ureCause ::= ENUMERATED {

134 menor yCapaci t yExceeded (0),

135 equi prent Prot ocol Error (1),

136 equi pment Not SM Equi pped  (2),

137 unknownServi ceCentre (3),

138 sc- Congestion (4),

139 i nval i dSME- Address  (5),

140 subscri ber Not SC- Subscriber  (6)}

141

142 [Sm Del i veryFai |l ureCause ::= SEQUENCE {

143 sm Enurrer at edDel i ver yFai | ur eCause SM Enurrer at edDel i ver yFai | ur eCause,

144 di agnosticlnfo Signal Info OPTI ONAL,

145 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

146 .}

147

148 | Absent Subscri ber SM Par am : : = SEQUENCE {

149 absent Subscri ber Di agnost i cSM Absent Subscri ber Di agnosti cSM OPTI ONAL,

150 -- Absent Subscri ber Di agnosti cSM can be either for non- GPRS

151 -- or for GPRS

%g% ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

154 addi ti onal Absent Subscri ber Di agnosti cSM  [0] Absent Subscri ber Di agnost i ¢SM OPTI ONAL }

155 -- if received, additional Absent Subscri berDi agnosti cSM

156 -- is for GPRS and absent Subscri ber Di agnosticSM i s

157 -- for non-GPRS

158

159 |Absent Subscri ber Di agnosti cSM :: = | NTEGER (0. . 255)

160 -- Absent Subscri ber Di agnosti cSM val ues are defined in ETS 300 536 (GSM 03. 40)

161

162 [Systenfail ureParam ::= CHO CE {

163 net wor kResour ce Net wor kResour ce,

164 -- networ kResource must not be used in version 3

165 ext ensi bl eSyst enfFai | ur ePar am Ext ensi bl eSyst enFai | ur ePar am

166 -- extensi bl eSyst enfai | ureParam nmust not be used in version <3

167 }

168

169 |Ext ensi bl eSyst enfai | ur eParam : : = SEQUENCE {

170 net wor kResour ce Net wor kResour ce OPTI ONAL,

171 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

172 L)

173

174 |Dat aM ssi ngParam : : = SEQUENCE {

%;g ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
L}

177
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211
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214
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Unexpect edDat aPar am : : = SEQUENCE {

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}
Faci | i t yNot SupParam : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}
OR- Not Al | owedPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}
UnknownSubscri ber Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
unknownSubscr i ber Di agnostic UnknownSubscr i ber Di agnosti c OPTI ONAL}
UnknownSubscri ber Di agnosti c :: = ENUVERATED ({

i msi Unknown (0),
gprsSubscri pti onUnknown (1),

o i f unknown val ues are received in
-- unknownSubscri ber Di agnostic they shall be discarded

Nunmber ChangedPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

Uni denti fi edSubParam :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

111 egal Subscri ber Param :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

111 egal Equi pnent Par am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
e}

Bear er Ser vNot Pr ovPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

Tel eser vNot ProvPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

Traci ngBuf fer Ful | Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}

NoRoam ngNbParam : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.-}

Absent Subscri ber Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

ébéént Subscri ber Reason [ 0] Absent Subscri ber Reason OPTI ONAL}

Absent Subscri ber Reason :: = ENUVERATED {
i msi Detach (0),
restrictedArea (1),
noPageResponse (2),

-- exlcle.ption handl i ng: at reception of other values than the ones listed the
-- Absent Subscri ber Reason shal |l be i gnored.

BusySubscri ber Param : : = SEQUENCE {

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
cchs- Possi bl e [0] NULL OPTI ONAL,
ccbs- Busy [1] NULL OPTI ONAL}




254 [NoSubscri ber Repl yParam : : = SEQUENCE {

255 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

256 ...}

257

258 [Forwar di ngVi ol ati onParam : : = SEQUENCE {

259 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

260 ...}

261

262 |For war di ngFai | edParam : : = SEQUENCE {

263 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

264 ...}

265

266 |ATI - Not Al | owedPar am : : = SEQUENCE {

267 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

268 ...}

269

270 |SubBusyFor Mr- SM5- Par am : : = SEQUENCE {

%;% ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

273 gpr sConnect i onSuspended NULL OPTI ONAL }

274 -- |f GprsConnectionSuspended i s not understood it shall

275 -- be discarded

276

277 [MessageWai t Li st Ful | Param :: = SEQUENCE {

278 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

279 ...}

280

281 [ResourceLinitationParam ::= SEQUENCE {

282 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

283 ...}

284

285 [NoGroupCal | NoParam : : = SEQUENCE {

286 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

287 ...}

288

289 (I nconpati bl eTer m nal Param : : = SEQUENCE {

290 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

291 ...}

292

293 (Short Ter nDeni al Param : : = SEQUENCE {

294 ...}

295

296 [LongTer nDeni al Param : : = SEQUENCE {

297 ...}

298

299 (Unaut hori zedRequest i ngNet wor k- Par am : : = SEQUENCE {

300 ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

301 ...}

302

303 {Unaut hori zedLCSO i ent - Par am : : = SEQUENCE {

304 unaut hori zedLCSCl i ent - Di agnosti c [0] Unaut horizedLCSC i ent-Di agnostic OPTI ONAL,

305 ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,

306 ...}

307

308 |[unaut hori zedLCSO i ent - Di agnostic ::= ENUVERATED {

309 noAddi ti onal | nf ormation (0),

310 cl i ent Not | nMBPri vacyExcepti onList (1),

311 cal | Tod i ent Not Setup (2),

312 privacyOverri deNot Appl i cable (3),

%%2 di sal | onedByLocal Regul at or yRequi renments (4),

315 [--  exception handling:

316 |-- any unrecogni zed val ue shall be ignored

317

318 ([Posi tionMet hodFai | ur e- Param : : = SEQUENCE {

319 posi ti onMet hodFai | ur e- Di agnostic [0] PositionMethodFail ure-Di agnostic OPTI ONAL,

ggg ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
.}

322
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Posi t i onMet hodFai | ure- Di agnostic ::= ENUMERATED {
congestion (0),
i nsufficientResources (1),
i nsuf ficientMeasurementbData (2),
i nconsi st ent MeasurenentData (3),
| ocati onProcedur eNot Conmpl eted (4),
| ocat i onProcedur eNot Support edByTarget M5 (5),
qoSNot Att ai nable (6),

-- é;(.cepti on handl i ng:
- - any unrecogni zed val ue shall be ignored

Posi t i onMet hodFai | ureWt hRestart-Param :: = SEQUENCE {

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

LMJUnknownOr O f | i ne- Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

Traf fi cChannel Est abl i shent Fai | ur e- Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

UnknownOr Unr eachabl eLCSO i ent - Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

END

17.7.9 Teleservice Codes

MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-TS-Code (19) version6 (6)}

DEFI NI TI ONS
BEG N
Tel eservi ceCode ::= OCTET STRING (SIZE (1))

-- This type is used to represent the code identifying a single
-- teleservice, a group of teleservices, or all teleservices. The
-- services are defined in TS GSM 02. 03.

-- The internal structure is defined as follows:

-- bits 87654321: group (bits 8765) and specific service
-- (bits 4321)

Ext - Tel eservi ceCode ::= OCTET STRING (SIZE (1..5))
-- This type is used to represent the code identifying a single
-- teleservice, a group of teleservices, or all teleservices. The
-- services are defined in TS GSM 02. 03.
-- The internal structure is defined as follows:

-- OCTET 1:
-- bits 87654321: group (bits 8765) and specific service
-- (bits 4321)

-- OCTETS 2-5: reserved for future use. |If received the

-- Ext-Tel eserviceCode shall be

-- treated according to the exception handling defined for the
-- operation that uses this type.

-- Ext-Tel eservi ceCode includes all val ues defined for Tel eservi ceCode.

[al I Tel eservi ces Tel eservi ceCode ::= '00000000'B
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al | SpeechTransmi ssi onServi ces Tel eservi ceCode :: = '00010000'B
t el ephony Tel eservi ceCode ::= '00010001'B
energencyCal | s Tel eservi ceCode ::= '00010010'B
al | Short MessageServi ces Tel eservi ceCode ::= '00100000'B
short MessageMr- PP Tel eservi ceCode ::= '00100001'B
short MessageMO- PP Tel eservi ceCode ::= '00100010'B
al | Facsi mi | eTransni ssi onServi ces Tel eservi ceCode ::= '01100000'B
facsi m | eG oup3AndAl t er Speech Tel eservi ceCode ::= '01100001'B
aut omat i cFacsi m | eG oup3 Tel eservi ceCode ::= '01100010'B
facsi m | eG oup4 Tel eservi ceCode ::= '01100011'B
-- The follow ng non-hierarchical Conpound Tel eservice G oups
-- are defined in TS GSM 02. 30:
al | Dat aTel eservi ces Tel eservi ceCode ::= '01110000'B
-- covers Tel eservice Goups 'all FacsinileTransni ssionServices'
-- and 'all Short MessageServi ces’
al | Tel eservi ces- Exept SM5 Tel eservi ceCode ::= '10000000'B

-- covers Tel eservice Goups 'all SpeechTransm ssionServices' and

-- 'all Facsinil eTransm ssi onServi ces'

-- Conpound Tel eservice Goup Codes are only used in call

-- independent suppl enmentary service operations, i.e. they

-- are not used in InsertSubscriberData or in

-- Del eteSubscri ber Dat a nessages.

al | Voi ceG oupCal | Servi ces Tel eservi ceCode ::= '10010000'B
voi ceG oupCal | Tel eservi ceCode ::= '10010001'B
voi ceBr oadcast Cal | Tel eservi ceCode ::= '10010010'B
al | PLMN- speci fi cTS Tel eservi ceCode ::= '11010000'B
pl m-specificTS-1 Tel eservi ceCode ::= '11010001'B
pl m-speci ficTS-2 Tel eservi ceCode ::= '11010010'B
pl m-specificTS-3 Tel eservi ceCode ::= '11010011'B
pl m-speci ficTS-4 Tel eservi ceCode ::= '11010100'B
pl m-specificTS-5 Tel eservi ceCode ::= '11010101'B
pl m-speci ficTS-6 Tel eservi ceCode ::= '11010110'B
pl m-specificTS-7 Tel eservi ceCode ::= '11010111'B
pl m-speci ficTS-8 Tel eservi ceCode ::= '11011000'B
pl m-specificTS-9 Tel eservi ceCode ::= '11011001'B
pl m-speci fi cTS- A Tel eservi ceCode ::= '11011010'B
pl m-speci fi cTS-B Tel eservi ceCode ::= '11011011'B
pl m-specificTS-C Tel eservi ceCode ::= '11011100'B
pl m-speci fi cTS-D Tel eservi ceCode ::= '11011101'B
pl m-specificTS-E Tel eservi ceCode ::= '11011110'B
pl m-specificTS-F Tel eservi ceCode ::= '11011111'B
END

17.7.13 Location service data types

MAP- LCS- Dat aTypes {
ccitt identified-organization (4) ets

DEFI NI TI ONS
IMPLICI T TAGS
BEG N

(0) nobil eDomai n (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version6 (6)}




EXPORTS

i

Rout i ngl nf oFor LCS- Ar g,

Rout i ngl nf oFor LCS- Res,

Provi deSubscri ber Locati on- Arg,
Provi deSubscri ber Locat i on- Res,
Subscri ber Locati onReport-Arg,
Subscri ber Locat i onReport - Res,
Per f or mLocat i on- Ar g,

Per f ornLocat i on- Res,

LCSRegi stration-Arg,

LCSRegi strati on- Res,

LCSI nf or mat i onRequest - Ar g,

LCSI nf or nat i onReport - Ar g,
LCSReset - Ar g,

LCSAssi gnTraf fi cChannel - Ar g,
LCSAssi gnTr af fi cChannel - Res

I MPORTS

Addr essString,
| SDN- Addr essStri ng,

| MVEIl,

I MBI,

LMVSI,

I dentity,

Subscri berldentity,
d obal Cel I I d,

Ext - Ext er nal Si gnal I nf o,

AgeOr Locati onl nformation, LCSOientExternallD,

LCSClientInternal ID

FROM MAP- CommonDat aTypes {

ccitt identified-organization (4) etsi
gsm Network (1) nodul es (3) map- CoomonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner

FROM MAP- Ext ensi onDat aTypes {

ccitt identified-organization (4) etsi
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version6 (6)}

(0) nobil eDomai n (0)

(0) nobil eDomai n (0)

Rout i ngl nf oFor LCS- Arg :: = SEQUENCE {
m cNunber [0] | SDN-AddressString,
tar get M5 [1] Subscriberldentity,
ext ensi onCont ai ner [2] ExtensionContai ner OPTIl ONAL,
-}
Rout i ngl nf oFor LCS- Res :: = SEQUENCE {
target M5 [0] Subscriberldentity,
| csLocati onl nfo [1] LCSLocati onl nfo,
ext ensi onCont ai ner [2] ExtensionContai ner OPTIl ONAL,
-}
LCSLocati onl nfo ::= SEQUENCE {
nmsc- Nunber | SDN- Addr essStri ng,
| msi [0] LMsI OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
-}
Provi deSubscri ber Locati on-Arg ::= SEQUENCE {
| ocati onType Locat i onType,
m c- Nunber | SDN- Addr essStri ng,
lcs-CientlD [0] LCS-CientlD OPTI ONAL,
privacyOverride [1] NULL OPTI ONAL,
i msi [2] IMsI OPTI ONAL,
msi sdn [3] | SDN- AddressString OPTI ONAL,
| nsi [4] LMsI OPTI ONAL,
i nei [5] IMEI OPTI ONAL,
na- ESRK [6] | SDN- AddressString OPTI ONAL,
lcs-Priority [7] LCS-Priority OPTI ONAL,
| cs- QoS [8] LCS-QoS OPTI ONAL,
ext ensi onCont ai ner [9] ExtensionCont ai ner OPTI ONAL,
-}

-- one of imsi, nsisdn or na-ESRK i s mandatory
-- na-ESRK is applicable only to North American PLMN\s
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Locati onType ::= ENUMERATED {
currentLocati on (0),
current O Last KnownLocat i on (1),
initial Location (2),
o}
-- exception handli ng:
-- a Provi deSubscri berLocation-Arg containing an unrecogni zed Locati onType
- - shall be rejected by the receiver with a return error cause of unexpected data val ue
LCS-dientlD ::= SEQUENCE {
I csCient Type [0] LCSC i ent Type,
lcsdientExternal ID [1] LCSOientExternal |D OPTI ONAL,
I csd i ent D al edByMs [2] AddressString OPTI ONAL,
IcsOientlinternal ID [3] LCSCientlnternallD OPTI ONAL,
.}
LCSC 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),
s}
-- exception handling:
-- unrecogni zed val ues may be ignored if the LCS client uses the privacy override
-- ot herwi 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 invoke
LCS-Priority ::= OCTET STRING (SIZE (1))
-- 0 = highest priority
-- 1 = normal priority
-- all other values treated as 1
LCS- QoS :: = SEQUENCE {
hori zont al - accur acy [0] Horizontal - Accuracy OPTI ONAL,
responseTi me [1] ResponseTi nme OPTI ONAL,
ext ensi onCont ai ner [ 2] ExtensionCont ai ner OPTI ONAL,
.}
Hori zont al - Accuracy ::= OCTET STRING (SIZE (1))
-- bit 8=0
-- bits 7-1 = 7 bit Uncertainty Code defined in GSM 03. 32
ResponseTi ne ::= ENUMERATED {
nodelay (0),
lowdelay (1),
del aytol erant (2),
-- é;(.cepti on handl i ng:
- - an unrecogni zed val ue shall be treated the sanme as value 2 (del aytol erant)
Provi deSubscri ber Locati on-Res ::= SEQUENCE {
| ocationEstinate Ext - Geogr aphi cal | nf or mati on,
ageOf Locati onEsti mate [0] AgeOrLocationlnformation OPTIl ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
.}
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184
185
186
187
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192
193
194
195
196
197
198
199
200
201
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203
204
205
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Ext - Geogr aphi cal I nfornation :
Ref ers to geographi cal
This is conposed of 1 or nore octets with an internal
Cctet 1: Type of shape,
(a) Ellipsoid point with uncertainty circle
(b) Ellipsoid point with uncertainty ellipse
Any other value in octet 1 shall be treated as invalid

Information defined in GSM 03. 32.

Degrees of Latitude
Degrees of Longitude
Uncertainty code

Degrees of Latitude
Degrees of Longitude
Uncertainty sem -mjor axis
Uncertainty sem -minor axis
Angl e of mmjor axis

An Ext - Geographi cal I nfornation paraneter containing any other shape

of octets or coding according to GSM 03. 32 shall be treated as inval

receiver

;= OCTET STRING (SIZE (1..naxExt - Geogr aphi cal | nfornation))

structure according to GSM 03. 32
only the followi ng shapes in GSM 03. 32 are al | owed:

Cctets 2 to 8 for case (a) — Ellipsoid point with uncertainty circle

3 octets
3 octets
1 octet

Cctets 2 to 10 for case (b) — Ellipsoid point with uncertainty ellipse:

octets
octets
oct et
oct et
oct et

RPREPWOW

or an incorrect

id data by a

maxExt - Geogr aphi cal I nformati on | NTEGER ::= 20
-- the maximumlength allows for further shapes in GSM 03.32 to be incl
versions of GSM 09. 02

uded in later

Subscri ber Locati onReport-Arg ::= SEQUENCE {
| cs- Event LCS- Event,
lcs-CientlD LCS-dientl D,
nsi sdn [0] | SDN-AddressString
i msi [1] M8l
i mei [2] IMEI
na- ESRD [3] | SDN- AddressString
na- ESRK [4] | SDN- AddressString

| ocati onEsti mat e
ageOf Locati onEsti nate
ext ensi onCont ai ner

-}

one of msisdn, insi, or na-ESRK i s mandatory
in North Anmerica, the na-ESRD i s mandatory

Ext - Geogr aphi cal | nf ormati on
AgeOr Locat i onl nformati on
Ext ensi onCont ai ner

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

LCS- Event ::= ENUMERATED ({
enmergencyCal | Ori gi nation
emer gencyCal | Rel ease (1),
}

exception handli ng:

(0),

shal |

a Subscri berLocati onReport-Arg containing an unrecogni zed LCS-Event
be rejected by a receiver with a return error cause of unexpected data val ue

Subscri ber Locati onReport-Res ::= SEQUENCE {

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}
PerfornlLocation-Arg ::= SEQUENCE {

gl obal Cel I Id d obal Cel I 1d,

radi oChannel Type [0] Radi oChannel Type OPTI ONAL,

lcs-Priority [1] LCS-Priority OPTI ONAL,

| cs- QS [2] LCS-QoS OPTI ONAL,

| cs- APDU [3] Ext-External Signallnfo OPTIl ONAL,

ext ensi onCont ai ner [ 4] ExtensionCont ai ner OPTI ONAL,
3
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Radi oChannel Type ::
sdcch (0),
tch-fr (1),
tch-hr (2),

}

exception handling

an unrecogni zed val ue shall

a return error shall be retu

ENUMERATED {

be treated as unexpected data
rned if received in a MAP i nvoke

Perforniocati on-Res ::
| ocationEstimate

SEQUENCE {

Ext - Geogr aphi cal | nf or nati on,

-- for billing, accounting and st

Posi tioning data need not be provided to an LCS client but may be useful

posi ti oni ngDat a [0] PositioningDatali st OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
}
Posi ti oni ngDat aLi st ::= SEQUENCE S| ZE (1..maxNunmf PositionAttenpts) OF
Posi ti oni ngDat a
-- list of positioning data for each positioning attenpt
-- first inlist =first attenpt, last in list = last attenpt
[maxNumO¥ Posi ti onAttenpts INTEGER ::= 5
Posi tioni ngData ::= SEQUENCE {
posi ti onMet hod Posi ti onMet hod,
positionResul t Posi ti onResul t,
duration [0] Duration OPTI ONAL,
t oa- LMJ-dat a [1] TOA-LMJ Data OPTI ONAL,
ext ensi onCont ai ner [ 2] ExtensionCont ai ner OPTI ONAL,
-}

to the PLWN

atistical purposes

Posi ti onMet hod : :
ti m ngAdvance
toa (1),

ENUMERATED {
(0),

exception handli ng:
an unrecogni zed val ue may be
an unrecogni zed val ue shall

stored in billing or accounting records
not cause rejection of any associated | ocation estimate

Posi ti onResul t
failure (0),
success- NoDel i veryTod ient (1),
success-DeliveryToCQient (2) }

ENUMERATED {

Dur ati on I NTEGER (0. .250)
duration of location attempt i
250 : duration >= 25 seconds

n units of 100ns

TOA- LMJ Data :: = SEQUENCE {
nunber O Assi gnedLMJs
nunber O LMJsW t hVal i dMeasur enent s

I NTEGER (0. . 12),
I NTEGER (0. . 12),

-}

ext ensi onCont ai ner [ 0] ExtensionCont ai ner OPTI ONAL,
}
LCSRegi stration-Arg ::= SEQUENCE {
I mul dentity ldentity,
regi strationType Regi strationType,
mscNunber [0] | SDN- AddressString OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTIl ONAL,
-}
Regi strationType ::= ENUMERATED {
regi stration (0),
deRegi stration (1)}
LCSRegi stration-Res ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,




278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328

LCSI nf or nat i onRequest - Arg :: = SEQUENCE {
lcs-Entity LCS-Entity,
m cNunber [0] | SDN- AddressString OPTI ONAL,
rel ease-f or bi dden [1] NULL OPTI ONAL,
report Error-request [2] NuULL OPTIl ONAL,
| cs-apdu [3] Ext-External Signallnfo OPTI ONAL,

-- lcs-apdu carries either the Facility Information El ement defined in GSM 04. 71
-- or the Location Information paraneter defined in GSM 08. 71

ext ensi onCont ai ner [4] ExtensionCont ai ner OPTIl ONAL,
..}
LCS-Entity ::= SEQUENCE {
entityType EntityType,
entityldentity [0] Entityldentity OPTI ONAL,
EntityType ::= ENUMERATED {
Imu (0),

serving-BSC (1),
s}

-- Exception handl i ng:

-- an unrecogni zed value for the Entity Type shall cause any associated LCS APDU to be

-- di scarded; the Report Error procedure in GSM 03.71 may al so be invoked if requested
- - in an LCSI nformati onRequest - Arg.

Entityldentity ::= SEQUENCE {
I mul dentity ldentity OPTI ONAL,
..}
LCSI nf or mati onReport-Arg ::= SEQUENCE {
lcs-Entity LCS-Entity,
| csCause [0] LCSCause OPTI ONAL,

-- lcsCause is included if and only if the MSCis returning an |cs-apdu to the SM.C
-- that could not be successfully transferred to its destination LCS entity.

| cs-apdu [1] Ext-External Signallnfo OPTIl ONAL,

-- lcs-apdu carries either the Facility Information El enent defined in GSM 04. 71

-- or the Location Information paraneter defined in GSM 08. 71

ext ensi onCont ai ner [ 2] ExtensionCont ai ner OPTI ONAL,
.}
LCSCause ::= ENUMERATED {

undef i ned (0),

unknownLCSEntity (1),

noPagi ngResponse (2),

errorl nAut henti cation (3),

errorlnServi ngMsC (4),

}

-- exception handli ng:
- - an unrecogni zed val ue shall be treated the sane as val ue 0 (undefined)

LCSReset - Arg ::= SEQUENCE {
m cNunber | SDN- Addr essStri ng,
| nu- Li st [0] LMJList OPTI ONAL,
ext ensi onCont ai ner [1] Extensi onCont ai ner OPTI ONAL,
.}
LMJ1d ::= I M
-- leading digits of IMSl, i.e. (MCC, MNC, |leading digits of
-- MBIN) defining a set of LMJs sharing the same SM.C
LMJLi st ::= SEQUENCE SIZE (1..maxNumOf LMJ-1d) OF
LMJ1d
[maxNumOF LMU-1d I NTEGER ::= 10
LCSAssi gnTraf fi cChannel - Arg :: = SEQUENCE {
radi oChannel Type Radi oChannel Type,
ext ensi onCont ai ner [ 0] ExtensionCont ai ner OPTI ONAL,
.}
LCSAssi gnTraf fi cChannel - Res :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}

END
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18 General on MAP user procedures

18.1 Introduction

Clauses 18 to 25 describe the use of MAP services for GSM signalling procedures. GSM signalling procedures may
involve one or several interfaces running one or several application protocols. The present document addresses only the
signalling procedures which require at least the use of one MAP service.

When a signalling procedure takes place in the network, an application process invocation is created in each system
component involved. Part of the application process invocation acts asa MAP user and handles one or several MAP
dialogues. For each dialogue it employs an instance of the MAP service provider. It may also use other communication
services to exchange information on other interfaces, but detailed description of these aspects is outside the scope of the
present document.

18.2 Common aspects of user procedure descriptions

18.2.1 General conventions

For each signalling procedure the present document provides a brief textual overview accompanied by aflow diagram
which represent the functional interactions between system components. Functional interactions are labelled using the
MAP service name when the interaction results from a service request or by this service name followed by the symbol
"ack" when this interaction results from a service response.

For each of the system components involved, the present document also provides a detailed textual description of the
application process behaviour aswell asan SDL diagram. SDL diagrams describe the sequence of events, as seen by the
MAP-User, which occurs at MAP service provider boundaries as well as external events which occur at other interfaces
and which impact on the previous sequence.

External events do not necessarily correspond to the messages of other protocols used in the system component. The
MAP-user procedures are described as if a set of interworking functions (IWF) between the MAP-user and the other
protocol entities was implemented (see figure 18.2/1). Such interworking functions are assumed to perform either an
identity mapping or some processing or translation as required to eliminate information irrelevant to the MAP-user.

The mapping of service primitives on to protocol elementsis described in clauses 14 to 17.

GSM signalling procedures are built from one or more sub-procedures (e.g. authentication, ciphering, ....). Sub-
procedures from which signalling procedures are built are represented using SDL MACRO descriptions.

In case of any discrepancy between the textual descriptions and the SDL descriptions, the latter take precedence.

18.2.2 Naming conventions

Events related to MAP are represented by MAP service primitives. The signal names used in the SDL diagrams are
derived from the service primitive names defined in clauses 7 to 12, with some lexical transformations for readability
and parsability purposes (blanks between words are replaced by underscores, the first letter of each word is capitalized).

Events received and sent on other interfaces are named by appending the message or signal name to a symbol
representing the interface type, with some lexical transformations for readability and parsability purposes (blanks
between words are replaced by underscores, the first letter of each word is capitalized).



The following symbols are used to represent the interface types:

"t For interfaces to the fixed network. "1" stands for ISUP interface.

"A" For interfacesto BSS (i.e. A-interfaces);
"OM":  For network management interfaces (communication with OMC, MML interface, ...);
"SC: For interfaces to a Service Centre;

"HO_CA": Forinterna interfacesto the Handover Control Application.

"us": For alocal USSD application.



<Event_Name>

<MAP_Primitive>

<MAP_Open>
<MAP_Close>
<MAP_U_Abort>
<MAP_P_Abort>
<MAP_Notice>
<MAP_Specific>
<MAP_Reg>
<MAP_Ind>
<MAP_Rsp>
<MAP_Cnf>
<External_Event>
<Interface Type>
<External_Signal>
<Service Name>

<Lexica _Unit>

<Lexical_Component>

These naming conventions can be summarized by the following BNF description:

;= <MAP_Primitive> | <External_Event>

::= <MAP_Open> | <MAP_Close> | <MAP_U_Abort> | <MAP_P_Abort> |
<MAP_Specific> | <MAP_Notice>

::= MAP_Open_Req | MAP_Open _Ind | MAP_Open Rsp | MAP_Open_Cnf

;= MAP_Close Req|MAP_Close Ind

== MAP_U_Abort_Req | MAP_U_Abort_Ind

::=MAP_P_Abort_Ind

::= MAP_Notice Ind

.= <MAP_Reg> | <MAP_Ind> | <MAP_Rsp> | <MAP_Cnf>

::= MAP_<Service Name>_Req

;= MAP_<Service Name>_Ind

= MAP_<Service Name> Rsp

;= MAP_<Service Name>_Cnf

= <Interface Type> <External_Signal>

:=1]A|OM |SC|HOAC|US

= <Lexica _Unit>

=<Lexica_Unit>

== <Lexical_Component> | <Lexical_Unit>_ <Lexica_Component>

i:=<Upper_Case_L etter><Letter_Or_Digit_List>

<Letter Or_Digit_List>::=<Letter Or_Digit> | <Letter_Or_Digit_List><Letter Or_Digit>

<Letter Or_Digit>

<Letter>

<Upper_Case L etter>

<Lower_Case Letter>

<Digit>

.:= <Letter> | <Digit>

::=<Lower_Case Letter> | <Upper_Case Letter>

::= ABICIDIEIFIGH[IJK L IMNIOIPIQIRISITIUIV IWIX|Y 2
::= albjcldleffglhlij k[l iminjolplqlrisitiulviwixly|z

;1= 1)2|3/4[5]6]718]9|0

Figure 18.2/1: Interfaces applicable to the MAP-User

18.2.3 Convention on primitives parameters

18.2.3.1 Open service

When the originating and destination reference parameters shall be included in the MAP-OPEN request primitive, their
value are indicated as a comment to the signal which represents this primitive.



18.2.3.2 Close service

When a pre-arranged released is requested, a comment is attached to the signal which represents the MAP-CLOSE
request primitive. In the absence of comment, a normal release is assumed.

18.2.4 Version handling at dialogue establishment

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

18.2.4.1 Behaviour at the initiating side

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

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

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

18.2.4.2 Behaviour at the responding side

On receipt of aMAP-OPEN indication primitive, the MAP-User analyses the application-context-name.

If it refersto aversion one context, the associated V1 procedure is executed; if it refersto a version two context, the
associated V2 procedure is executed, otherwise the associated V 3 procedure is executed.

18.2.5 Abort Handling

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

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

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

18.2.6 SDL conventions

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

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

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



The direction of Input/Output Signalsin the SDL graphsis used to indicate the entity to which/from which
communication is directed. If aprocess A communicates in parallel with processes B and C, al Inputs/Outputs to/from
B are directed to one side, whereas communication with C is directed to the other side. However, there has been no
formal convention used that communication to a certain entity (e.g. aHLR) will always be directed to a certain side (e.g.
right).

In each state all those Input Signals are listed, which result in an action and/or state change. If an Input Signal is not
listed in a state, receipt of thisinput should lead to an implicit consumption without any action or state change
(according to the SDL rules). Thisimplicit consumption is mainly used for receipt of the MAP DELIMITER indication
and for receipt of aMAP CLOSE indication, except for a premature MAP CLOSE.

18.3 Interaction between MAP Provider and MAP Users

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

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



19.1.1.3 Detailed procedure in the VLR

Figure 19.1.1/6 shows the process for location updating in the VLR. The following general macros are used:

Receive Open_Ind subclause 25.1;
Receive_Open_Cnf subclause 25.1;
Authenticate VLR subclause 25.5;
Check_IMEI_VLR subclause 25.6;
Insert_Subscriber_Data VLR subclause 25.7;

Obtain_IMSI_VLR to request the IMSI for the subscriber subclause 25.8;

Activate Tracing_VLR and Trace Subscriber_Activity VLR subclause 25.9,

Subscriber Present VLR subclause 25.10.
Additionally, the process specific macro

Location_Update Completion_VLR, for optiona initiation of Ciphering and TMSI reallocation as for
acknowledgement of the MAP_UPDATE_L OCATION_AREA service, seefigure 19.1.1/7,

and the optional process specific macro

VLR _Update HLR to update the HLR and download subscriber data from there, see figure 19.1.1/8,
are invoked by this process.
Process I nitiation

The location area updating process will be activated by receivingaMAP_UPDATE_L OCATION_AREA indication
from the MSC. If there are parameter errorsin the indication, the process is terminated with the appropriate error sent in
the MAP_UPDATE_LOCATION_AREA response to the MSC. Else, The behaviour will depend on the subscriber
identity received, either an IMSI or an TMSI.

Updatingusing IM Sl

If the subscriber identity isan IMSI, the VLR checks whether the subscriber is unknown (i.e. no IMS| record). If so, the
indicator "Location Information Confirmed in HLR" is set to "Not Confirmed" to initiate HLR updating later on. If the
IMSI is known, the VLR checks whether the previous location areaidentification (LAI) provided in the primitive
received from the MSC belongsto this VLR. If it does not, the indicator "L ocation Information Confirmed in HLR" is
set to "Not Confirmed" to initiate HLR updating later on. The process may continue in both cases with the
authentication check (see below).

Updatingusing TM SI

If the subscriber identity isa TMSI, the VLR checks whether the previous location areaidentification (LAI) provided in
the primitive received from M SC belongsto an area of thisVLR:

- if s0, the TMSI will be checked. In case of location area change within aVLR, the TM S| should be known and
the process may continue with the authentication check. Additionally, the indicator "L ocation Information
Confirmed in HLR" is set to "Not confirmed" and the trace activity status is checked in case the target Location
Areald belongsto anew MSC.

- if the TMSI isnot known or the subscriber data stored are incomplete, e.g. because the new LA belongsto a
different VLR or dueto VLR restoration, the indicator "Confirmed by VLR" is set to "Not Confirmed" to initiate
HLR updating later on.



If the subscriber has not already been registered in the VLR, i.e. the previous LAI belongsto a different VLR, the
indicators " Confirmed by HLR" and "L ocation Information Confirmed in HLR" are set to "Not Confirmed" and the
VLR checks whether the identity of the Previous VLR (PVLR) is derivable from the previous LAI:

if so, the IMSI and authentication parameters are requested from that VLR using the
MAP_SEND_IDENTIFICATION service (see sheet 3 of figure 19.1.1/6), containing the subscriber's TMSI.

if the dialogue is rejected by the PVLR, the process continues requesting the IMSI from the MS. In case the
PVLR revertsto the MAP version Vr dialogue, the VLR will perform the respective procedure of version Vr,
too, with outcomes as for the current MAP version dialogue. Else, the process waits the for the respective
MAP_SEND_IDENTIFICATION response from the PVLR:

if the IMSI isreceived in that primitive, the process continues with the authentication check;

if the IMSI is not received from the previous VLR for any reason, the dialogue to the PVLR is terminated and
the IMSI will be requested from the MS;

if aMAP_NOTICE indication is received from the PVLR, the dialogue will be terminated by sending a
MAP_CLOSE indication, and the process continues requesting the IMSI from the MS;

if aMAP_P_ABORT or MAP_U_ABORT indication is received from the MSC while waiting for the
MAP_SEND_IDENTIFICATION response, the process is terminated;

if aMAP_NOTICE indication is received from the M SC while waiting for the
MAP_SEND_IDENTIFICATION response, the dialogue with the PVLR will be aborted by sending a
MAP_U_ABORT indication (Remote Operations Failure), the dial ogue with the MSC will be terminated by
sending aMAP_CLOSE and the process terminates;

if the identity of the previous VLR cannot be derived, the process continues by requesting the IMSI from the MS.

Requesting IM S| fromtheM S

For requesting the IMSI from the M S, the macro Obtain_IMSI_VLR described in subclause 25.8 isinvoked (see
figure 19.1.1/6 sheet 3). The outcome will be;

OK, i.e. receipt of IMSI, in which case the process continues with the authentication check described below; or

receipt of an Absent Subscriber error, indicating that the M S did not respond. In this case the System Failure
error isreported inthe MAP_UPDATE _LOCATION_AREA response towards the MSC and the updating
process is terminated;

aborted, i.e. the MSC dialogue has been released while waiting for the IMSI. In this case the updating processis
terminated, too.

Authentication check

After a subscriber identity has been received, either in the service indication or by an explicit request procedure, the
VLR checks whether authentication of thisidentity isrequired (see figure 19.1.1/6 sheet 2). If so, the authentication
macro described in subclause 25.5 is invoked. The outcome of this macro can be:

OK, i.e. the subscriber has been authenticated successfully, in which case the processis continued by setting the
indicator "Confirmed by Radio Contact” to "Confirmed" and updating the location information held in the
register. Thereafter,

if one or both of the indicators " Confirmed by HLR" and "L ocation Information Confirmed in HLR" is set to
"Not Confirmed", HLR updating isinvoked first;

otherwise the process continues with the Location Update Completion VLR macro described below, and the
register is updated after successful completion of this macro.



I1legal subscriber, i.e. there was a mismatch between expected and received SRES. The VLR checks whether
authentication had been performed using the TM S|, in which case a new authentication attempt with IMSI may
be started (VLR operator option).

- if s0, the process continues by requesting the IMSI from the MS;
- elsg thelllegal Subscriber error isreported inthe MAP_UPDATE_LOCATION_AREA response.

Unknown Subscriber, i.e. the IMSI given isunknown in the HLR. In this case, the subscriber data are deleted in
the VLR and the same error isreturned in the MAP_UPDATE_LOCATION_AREA response.

Procedure error, i.e. the authentication process was unsuccessful for some other reason, e.g. because of afailure
while requesting authentication information from the HLR. In this case the System Failure error is reported in the
MAP_UPDATE_LOCATION_AREA response.

Null, indicating impossible dialogue continuation (e.g. termination of the radio path), and leading to procedure
termination without any further action.

Updating the HLR

If the HLR isto be updated, the VLR _Update HLR macro described below is performed, with one of the following
results (see sheet 4 of figure 19.1.1/6):

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

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

if Roaming Not Allowed was qualified by the parameter Operator Determined Barring, the same valueis sent in
the MAP_UPDATE_LOCATION_AREA response to the MSC. The subscriber data are deleted inthe VLR.

Unknown Subscriber, if the subscriber is not known in the HLR. In this case, the subscriber data are deleted in
the VLR, and the same error is sent in the MAP_UPDATE_L OCATION_AREA response.

Procedure error, if there occurs some other error during HLR updating (e.g. abort of the connection to HLR):

- if the VLR can proceed in stand alone mode (VLR operator option), the Location Update Completion VLR
macro is invoked to complete the VLR updating, and the indicator " Confirmed by HLR" remains unchanged;

- otherwise, the System Failure error is sent in the MAP_UPDATE _LOCATION_AREA response.

Aborted, indicating that during HL R updating the M SC dialogue has been terminated. In this case, the updating
process terminates without any further action.

Themacro Location Update Completion VLR

This macro completes the VLR updating process. First, the VLR checks whether there is aroaming restriction for the
subscriber (see figure 19.1.1/7):

if the target LA isnot allowed for the subscriber due to national roaming restrictions, the error Roaming Not
Allowed with cause National Roaming Not Allowed isreturned in the MAP_UPDATE_LOCATION_AREA
response towards the M SC.

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



- if thetarget LA isnot allowed for the subscriber because of Roaming Restriction Due To Unsupported Feature
stored in the VLR, the error Roaming Not Allowed with cause National Roaming Not Allowed is returned
towards the MSC in the MAP_UPDATE_L OCATION_AREA response.

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

- if thetarget LA isnot alowed for the subscriber because of regional subscription data (Zone Code List) stored
inthe VLR, the error Roaming Not Allowed with cause Location Area Not Allowed is returned towards the MSC
inthe MAP_UPDATE_LOCATION_AREA response.

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

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

- if s0,the VLR sendsaMAP_SET_CIPHERING_MODE request containing:
- Ciphering Mode (version 1 GSM); and
- Kc, the cipher key to be used.

- if IMEI checking is required by the operator, the VLR will invoke the CHECK _IMEI_VLR macro (see
subclause 25.6) to initiate both requesting IMEI from the M S and checking of this IMEI towards the EIR. As
result either the service is granted, with process continuation as given below, or the service isrejected, in which
case the VLR marks the subscriber as detached and returns an lllegal Equipment error in the
MAP_UPDATE_L OCATION_AREA response before the process terminates.

- the VLR then sendsaMAP_FORWARD_NEW_TMSI request containing the new TMSI, and the
MAP_UPDATE_LOCATION_AREA response containing no parameters. The process will thereafter wait
for the MAP_FORWARD_NEW_TMSI confirm. If thisindicates a negative outcome, or if a
MAP_P_ABORT or aMAP_U_ABORT primitiveisreceived, the old TMSI is frozen. Subsequent accesses
of the MS shall be accepted with both old or new TMSI.

- if TMSI reallocation is not required, the VLR invokes the CHECK _IMEI_VLR macro (see subclause 25.6) to
initiate both requesting IMEI from the MS and checking of this IMEI towards the EIR, if IMEI Checking is
required by the operator. As aresult, either the service is granted, in which case the
MAP_UPDATE_LOCATION_AREA response is sent without any parameters, or the serviceisrejected, in
which case an Illegal Equipment error is returned in the MAP_UPDATE_LOCATION_AREA response, before
the process terminates.

In all caseswherethe VLR sendsaMAP_UPDATE_LOCATION_AREA response to the MSC, the dialogue towards
the MSC isterminated by aMAP_CLOSE request with parameter Release Method indicating Normal Release.

Themacro VLR UpdateHLR

This macro isinvoked by the VLR process for location updating or by some other process handling the first subscriber
access to the network after aregister failure in order to perform HLR updating. If the VLR does not know the
subscribers HLR (e.g. no IMSI trandlation exists as there are not yet any SS7 links to the subscribers HPLMN), the error
Roaming Not Allowed with cause PLMN Roaming Not Allowed is returned.

If the subscribers HLR can be reached, the VLR opens a dialogue towards the HLR (see figure 19.1.1/8) by sending a
MAP_OPEN request without any user specific parameters, together withaMAP_UPDATE_LOCATION request
containing the parameters

- IMSl, identifying the subscriber;

- Location Info, containing the M SC number;



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

- the LMSI asan VLR operator option; thisis a subscriber identification local to the VLR, used for fast database
access.

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

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

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_ Subs Data VLR defined in
subclause 25.7;

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

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

- aMAP_FORWARD_CHECK_SS INDICATION_ind. Thisindication will be relayed to the MSC without any
change of the current state.

- the MAP_UPDATE_LOCATION confirmation:

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

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

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

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, the subscriber data are marked
to be incomplete and the process continues as in the case of an error reported by the HLR;

- if during HLR updating the VLR receivesaMAP_P_ABORT, MAP_U_ABORT or aMAP_CLOSE indication
concerning the MSC dialogue, the process is terminated by sendingaMAP_U_ABORT request towards the
HLR, and subscriber data are marked to be incomplete;

- if during HLR updating the VLR receivesa MAP_NOTICE indication concerning the MSC dialogue, the
dialogue with the MSC is terminated by sending a MAP_CLOSE, the dialogue with the HLR is terminated by
sending aMAP_U_ABORT, subscriber data are marked to be incomplete and the process is terminated.



20.1.1 Tracing Co-ordinator for the VLR

The MAP_OPEN indication opens the dialogue for the stand-alone tracing procedure when the application context
tracingContext is received. If that service is successful, the Co-ordinator can receive the first service primitive from the
MAP_PM. Depending on the received primitive, the user processis created as follows:

- ifthe MAP_ACTIVATE_TRACE_MODE indication is received, the processATM_VLR_Standaloneis created,;

- ifthe MAP_DEACTIVATE_TRACE_MODE indication isreceived, the processDTM_VLR_Standaloneis
created.

After creation of the user process the Co-ordinator relays the messages between the MAP_PM and the invoked process
until arequest or an indication for dialogue termination is received.

The Tracing Co-ordinator is shown in the figure 20.1/1.



20.1.2 Subscriber Data Management Co-ordinator for the VLR

The MAP_OPEN indication opens the dialogue for the stand-alone subscriber data management procedure when the
application context subscriberDataM anagementContex is received. If that service is successful, the Co-ordinator can
receive the first service primitive from the MAP_PM. Depending on the received primitive, the user processis created
asfollows:

- ifthe MAP_INSERT_SUBSCRIBER_DATA indication is received, the process INS SUBS DATA VLRis
created;

- ifthe MAP_DELETE_SUBSCRIBER_DATA indication is received, the process Delete Subscriber Data VLR
is created.

After creation of the user process the Co-ordinator relays the messages between the MAP_PM and the invoked process
until arequest or an indication for dialogue termination is received.

The Subscriber_Data Management Co-ordinator is shown in the figure 20.1/2.



20.1.3 Tracing Co-ordinator for the SGSN

The MAP_OPEN indication opens the dialogue for the stand-alone tracing procedure when the application context
tracingContext is received. If that service is successful, the Co-ordinator can receive the first service primitive from the
MAP_PM. Depending on the received primitive, the user processis created as follows:

- ifthe MAP_ACTIVATE_TRACE_MODE indication is received, the processATM_SGSN_Standalone is
created;

- ifthe MAP_DEACTIVATE_TRACE_MODE indication isreceived, the process DTM_SGSN_Standaloneis
created.

After creation of the user process the Co-ordinator relays the messages between the MAP_PM and the invoked process
until arequest or an indication for dialogue termination is received.

The Tracing Co-ordinator for the SGSN is shown in the figure 20.1/3.



20.2  Tracing procedures

Three types of tracing procedures exist:
i) Subscriber tracing management procedures;
ii) Subscriber tracing procedures;

iii) Event tracing procedures.



20.2.2.3 Subscriber tracing procedure

When the VLR receivesa MAP_PROCESS ACCESS REQUEST or MAP_UPDATE_LOCATION_AREA indication
related to any subscriber activity from the M SC, the subscriber tracing procedure may be carried out. The macro
Trace_Subscriber_Activity VLR isshown in figure 25.9/2.

20.2.3 Procedures in the MSC

The MSC isinvolved in the following tracing procedure:

i) Subscriber tracing procedure.

20.2.3.1 Subscriber tracing procedure

When receiving the MAP_TRACE_SUBSCRIBER_ACTIVITY indication from the VLR, the MSC storestrace
reference, trace type and the identity of the OMC in charge of the trace, and the MSC starts to collect the trace
information. The MSC will send the trace record to the OMC.

The macro Trace_Subscriber_Activity MSC is shown in figure 25.9/1.

20.2.4 Procedures in the SGSN

The SGSN isinvolved in the following tracing procedures:
i) Subscriber tracing activation procedure;

ii) Subscriber tracing deactivation procedure;

20.24.1 Subscriber tracing activation procedure

When receivingaMAP_ACTIVATE_TRACE_MODE indication, the SGSN will check the parameters and data in the
primitive. Data errors are reported as an unexpected data value error or as a data missing error depending on the nature
of the error.

If the subscriber is known, the tracing facility is supported and the tracing capacity is not exceeded, the successful report
issent inthe MAP_ACTIVATE_TRACE_MODE response primitive.

The MAP_ACTIVATE_TRACE_MODE indication primitive may be received during alocation updating or data
restoration procedure, so the location updating or restore data process shall use the macro Activate Tracing_SGSN (see
figure 25.9/7).

The subscriber tracing activation process in the SGSN is shown in figure 20.2/16.



20.3.1.2 Subscriber data modification procedure

The OMC can modify the subscriber datain several different ways. The modifications can be categorized in following
groups.

a) no effectinthe VLR;
b) datashall be modified in both the HLR and the VLR,
¢) withdrawal of abasic service or a supplementary service requiring changeto VLR data;

d) modification affects on the roaming of the subscriber and the subscriber shall be removed from the VLR
database;

€) authentication algorithm or authentication key of the subscriber is modified;

f) no effect in the SGSN;

g) datashall be modified in both the HLR and the SGSN;

h) withdrawal of a GPRS subscription data or a basic service or both requiring change to SGSN data;

i) modification affects on the roaming of the subscriber and the subscriber shall be removed from the SGSN
database;

j) withdrawal of GPRS Subscription related to Network Access Mode;

k) withdrawal of non-GPRS Subscription related to Network Access Mode;
Incase"b" and “g” the MAP_INSERT_SUBSCRIBER_DATA serviceisinitiated in the HLR.
Incase"c" and “h” the MAP_DELETE_SUBSCRIBER _DATA serviceisinitiated in the HLR.
Incases"d", "e", “i”, “j” and “k” the MAP_CANCEL_L OCATION serviceisinitiated in the HLR.

If the result of a primitive received from the VLR or from the SGSN is unsuccessful, the HLR may initiate re-attempts;
the number of repeat attempts and the time in between are HLR operator options, depending on the error returned by the
VLR or by the SGSN.

The subscriber data modification procedure in the HLR is shown in the figures 20.3/4, 20.3/5 and 25.7/2.



20.3.2 Procedures in the VLR

20.3.2.1 Subscriber deletion procedure

The subscriber deletion procedure in the VLR is described in the subclause 19.1.

20.3.2.2 Subscriber data modification procedure

When receiving either the MAP_INSERT_SUBSCRIBER_DATA indication or the
MAP_DELETE_SUBSCRIBER_DATA indication, the VLR checks the parameters and data in the primitive. Data
errors are reported as an unexpected data value error or a data missing error depending on the nature of the error.

After receiving the first MAP_INSERT_SUBSCRIBER_DATA indication, the VLR will check the IMSI that is
included in the primitive. If the IMSI is unknown, the error "Unidentified subscriber” is returned.

If the VLR does not support received basic or supplementary services or the network feature Operator Determined
Barring, or there is a problem with Regional Subscription Datathen it reportsit to the HLR.

If the entire MSC area s restricted due to regional subscription, thisis reported to the HLR.

If the updating of the subscriber datais not possible, the VLR will initiate the MAP_U_ABORT request primitive. If the
updating is successful, the MAP_CLOSE indication is received from the HLR.

The subscriber data modification procedure in the VLR is shown in the figures 20.3/6, 20.3/7 and 25.7/1.



20.3.3 Procedures in the SGSN

20.3.3.1 Subscriber deletion procedure

The subscriber deletion procedure in the SGSN is described in the subclause 19.1.

20.3.3.2 Subscriber data modification procedure

When receiving either the MAP_INSERT_SUBSCRIBER_DATA indication or the
MAP_DELETE_SUBSCRIBER_DATA indication, the SGSN checks the parameters and data in the primitive. Data
errors are reported as an unexpected data value error or a data missing error depending on the nature of the error.

After receiving the first MAP_INSERT_SUBSCRIBER_DATA indication, the SGSN will check the IMSI that is
included in the primitive. If the IMSI is unknown, the error "Unidentified subscriber” is returned.

If the SGSN does not support received basic services or the network feature Operator Determined Barring, or thereisa
problem with Regional Subscription Data then it reportsit to the HLR.

If the entire SGSN areais restricted due to regional subscription, thisis reported to the HLR.

If the updating of the subscriber dataiis not possible, the SGSN will initiate the MAP_U_ABORT request primitive. If
the updating is successful, the MAP_CLOSE indication is received from the HLR.

The subscriber data modification procedure in the SGSN is shown in the figures 20.3/11, 20.3/12 and 25.7/5.



20.4.2 Subscriber identity procedure in the VLR

When the IMSI request is received from the OMC, the VLR will send the MAP_SEND_IMSI request to the HLR. The
contents of the response are sent to the OMC.

The subscriber identity procedure in the VLR is shown in figure 20.4/3.



21 Call handling procedures

21.1 General

The MAP call handling procedures are used:

to retrieve routeing information to handle a mobile terminating call;
- totransfer control of acall back to the GMSC if the call isto be forwarded;

- toretrieve and transfer information between anchor MSC and relay MSC for inter MSC group calls/ broadcast
cals;

- to alocate resourcesin an SIWFS;

- to handle the reporting of MS status for call completion services;

- to handle the notification of remote user free for CCBS;

- to handle the aerting and termination of ongoing call activities for a specific subscriber.

The procedures to handle a mobile originating call and a mobile terminating call after the call has arrived at the
destination MSC do not require any signalling over a MAP interface. These procedures are specified in GSM 03.18

[97].

The stage 2 specification for the retrieval of routeing information to handle a mobile terminating call isin GSM 03.18
[97]; modifications to this procedure for CAMEL are specified in GSM 03.78 [98], for optimal routeing of a basic
mobile-to-mobile call in GSM 03.79 [99] and for CCBS in GSM 03.93. The interworking between the MAP signalling
procedures and the call handling procedures for each entity (GMSC, HLR and VLR) is shown by the transfer of signals
between these procedures.

The stage 2 specification for the transfer of control of a call back to the GMSC if the call isto be forwarded isin GSM
03.79 [99]. The interworking between the MAP signalling procedures and the call handling procedures for each entity
(VMSC and GM SC) is shown by the transfer of signals between these procedures.

The stage 2 specifications for inter MSC group calls/ broadcast callsarein GSM 03.68 and GSM 03.69. The
interworking between the MAP signalling procedures and the group call /broadcast call procedures for each entity
(Anchor MSC and Relay MSC) is shown by the transfer of signals between these procedures.

The stage 2 specification for the allocation of resourcesin an SIWFSisin GSM 03.54. The interworking between the
MAP signalling procedures and the call handling procedures for each entity (VM SC and SIWFS) is shown by the
transfer of signals between these procedures.

The interworking between the call handling procedures and signalling protocols other than MAP is shown in GSM
03.18, GSM 03.78 and GSM 03.79.

The stage 2 specification for the handling of reporting of M S status for call completion services and notification of
remote user free for CCBSisin GSM 03.93.



21.3.2 Process in the VMSC

The MAP process in the VM SC to retrieve routeing information for a mobile terminating call is shown in figure 21.3/2.
The MAP process invokes macros not defined in this subclause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.
Successful Outcome

When the MAP process receives a Resume Call Handling request from the call handling processin the VMSC, it
requests a dialogue with the GM SC whose identity is contained in the Resume Call Handling request by sending a
MAP_OPEN service request, requests routeing information usingaMAP_RESUME_CALL_HANDLING service
regquest and invokes the macro Receive_Open_Cnf to wait for the response to the dial ogue opening request. If the
dialogue opening is successful, the MAP process waits for a response from the GMSC. VM SC shall not send any
duplicate data to the GM SC.

If the VM SC notices after receiving a Resume Call Handling request that the segmentation is needed the VM SC does
not set the “All Information Sent” indicator. Otherwise the indicator is set and the process returns to the Wait For
GM SC Response state.

If the MAP process receivesaMAP_RESUME_CALL_HANDLING service confirm from the GMSC, the MAP
process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process checks if the “All Information Sent” indicator is
set. If it is set the MAP process sends a Resume Call Handling ack to the call handling process in the VM SC and returns
totheidle state. If the“All Information Sent” indicator is not set the MAP process checks if further segmentation is
needed. If segmentation is needed the VM SC does not set the indicator and sends
MAP_RESUME_CALL_HANDLING service request to the GMSC. Otherwise the indicator is set and the
MAP_RESUME_CALL_HANDLING service request is sent to the GMSC.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the GM SC could not be opened or that the dialogue can
be opened only at an earlier version, the MAP process sends an Resume Call Handling negative response indicating
system failure to the call handling processin the VM SC and returns to the idle state.

Error in MAP_RESUME_CALL_HANDLING confirm

If the MAP_RESUME_CALL_HANDLING service confirm contains a user error or a provider error, the MAP process
sends a Resume Call Handling negative response to the call handling process in the VM SC and returns to the idle state.

NOTE: the'DataError' exit from the macro Check Confirmation is shown for formal completeness; theresult is
empty, so the MAP_PROVIDE_SUBSCRIBER_INFO_cnf primitive cannot contain a data error.

Abort of GM SC dialogue

After the dialogue with the GM SC has been established, the MAP service provider may abort the dialogue by issuing a
MAP_P_ABORT indication, or the GMSC may send a MAP_CLOSE indication. In either of these cases, the MAP
process sends a Resume Call Handling negative response to the call handling process in the GMSC and returns to the
idle state.

If the MAP provider indicates a protocol problem by sendinga MAP_NOTICE indication, the MAP process closes the
dialogue with the GM SC, sends a Resume Call Handling negative response indicating system failure to the call handling
processin the VM SC and returnsto the idle state.



21.4.2 Process in the Anchor MSC

The MAP process in the Anchor MSC to retrieve and transfer information from / to the Relay MSC for VBS and VGCS
callsisshown in figure 21.4/2. The MAP process invokes macros not defined in this subclause; the definitions of these

macros can be found as follows:
Receive Open_Cnf see subclause 25.1.2;
Check_Indication see subclause 25.2.1;

Check_Confirmation see subclause 25.2.2.



21.5 Allocation and modifications of resources in an SIWFS

21.5.1 General

The message flow for successful allocation and modification of resourcesin an SIWFS is shown in figure 21.5/1
(mobile originating call non-loop method), 21.5/2 (mobile originating call loop method) and 21.5/3 (mobile terminating
call loop method).
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TUP or ISUP may be used in signalling between M SCs, depending on the network type between the
MSCs. The Release message can be initiated either by the calling or called subscriber. For further details
on the TUP and |1 SUP procedures refer to the following CCITT Recommendations & ETSI specification:

Q.721-725 - Telephone User Part (TUP);

ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User
Part (ISUP) version 2 for the international interface; Part 1: Basic services.

The number on the | SUP messages have been added to link the messages to respective signalling
sequence.

The modification of SIWF resources could be initiated any time during the call either by the
VMSC or the SIWFS.

Figure 21.5/1: Message flow for mobile originating call non-loop method
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xxx = Optional Procedure

TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. The Release message can be initiated either by calling or called subscriber. For further details on
the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:
Q.721-725 - Telephone User Part (TUP);

ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.



The number on the ISUP messages have been added to link the messages to respective signalling
sequence.

The modification of SIWF resources could be initiated any time during the call either by the VMSC or the
SIWFS.

Figure 21.5/2: Message flow for mobile originating call loop method
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Notes:
xxx = Optional Procedure
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. The Release message can be initiated either by calling or called subscriber. For further details on
the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:
Q.721-725 - Telephone User Part (TUP);
ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.
The number on the ISUP messages have been added to link the messages to respective signalling
sequence.
The modification of SIWF resources could be initiated any time during the call either by the VMSC or the
SIWFES.

Figure 21.5/3: Message flow for mobile terminating call loop method

The following MAP servcies are used to allocate resourcesin an SIWFS;
MAP_PROVIDE_SIWFS NUMBER see subclause 10.8.
The following MAP services are used to modify resourcesin an SIWFS:

MAP_SIWFS _SIGNALLING_MODIFY see subclause 10.9.



22 Supplementary services procedures

The following application contexts exist for handling of supplementary services:
- accessUnstructuredSsContext;
- accesskunctional SsContext.

The accessUnstructuredSsContext refers to a simple MAP user, for which the corresponding MAP process can be
identified by the MAP-Provider directly.

However, the accessFunctional SsContext refers to a complex MAP-User consisting of several processes. For thisuser, a
process co-ordinator is defined for each network entity, in order to identify the correct process to invoke. These
processes open and validate the dial ogue, then invoke the necessary operation-specific process. These processes are
described below.



22.2.4 Procedures in the HLR
The procedure in the HLR isinitiated when it receivesaMAP_REGISTER_SSindication.
The HLR acts as follows:

- if the operator has barred the subscriber from access to supplementary services, the Call Barred error should be
returned to the VLR. The parameter "operatorBarring" shall be included with the error.

The supplementary service request shall then be processed according to GSM 03.11 and the 03.8x and 03.9x-series of
technical specifications. This handling may lead to either a successful result, a partially successful result, or an error
being returned.

For call independent SS operations, each message shall only contain a single component. Messages which contain more
than one component will be stopped at the air interface (as specified in GSM 09.11):

- if the VLR isto be updated after the supplementary service registration, the MAP_INSERT_SUBS DATA_HLR
process shall be initiated;

- if at any time during this procedure aMAP_P_ABORT, MAP_U_ABORT or MAP_CLOSE indication
concerning the processis received from the VLR, the processisterminated. If aMAP_NOTICE indication is
received, aMAP_CLOSE request is sent towards the VLR.

The registration procedure in the HLR is shown in figure 22.2.4/1.



22.6.4 Procedures in the HLR
When receiving the MAP_INTERROGATE_SS indication, the MAP user acts as follows:

- if the operator has barred the subscriber from access to supplementary services, the error Call Barred is returned
to the MSC. The parameter "operatorBarring” shall be included with the error;

- if the supplementary serviceis not supported in the HLR the error Unexpected Data Value is returned to the
VLR.

Theinterrogation is either answered by the VLR or by the HLR, depending on the service interrogated.
a) Interrogation to be handled by the VLR

If the interrogation procedure should have been answered by the VLR, then the HLR assumes that the VLR does
not support the interrogated supplementary service, and returns the SS Not Available error to the VLR.

b) Interrogation to be handled by HLR

The supplementary service request shall be processed according to GSM 03.11 and the 03.8x and 03.9x-series of
technical specifications. This handling may lead to either a successful result or an error being returned.

For call independent SS operations, each message shall only contain a single component.



22.12.2 Procedures in the MSC

The supplementary service invocation notification procedure in the MSC is triggered when the requested supplementary
service isinvoked at the MSC. The MSC noatifies the gsmSCF of a supplementary service invocation viathe MAP-
SUPPLEMENTARY -SERVICE-INVOCATION-NOTIFICATION service. Thisissentina TCAP TC-BEGIN
primitive. The MSC then awaits a positive or negative acknowledgement from the gsmSCF to the MAP-
SUPPLEMENTARY -SERVICE-INVOCATION-NOTIFICATION. Thisisreceived ina TCAP TC-END primitive, and
upon receipt the relationship between the MSC and the gsmSCF is terminated. Similarly, the relationship is terminated
at the MSC by the sending of or receipt of a TCAP P-ABORT primitive. Thisisillustrated in Figure 22.12.2/1.
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Figure 22.12.2/1 Process SS_Invocation_Notify MSC (sheet 1 of 1)




22.12.3 Procedures in the gsmSCF

Upon receiving notification of the supplementary service invocation viathe MAP-SUPPLEMENTARY -SERVICE-
INVOCATION-NOTIFICATION service, the gsmSCF analyses the received information. If the gsmSCF understands
the information sent via the the MAP-SUPPLEMENTARY -SERVICE-INVOCATION-NOTIFICATION service then it
returns a positive acknowledgement to the MAP-SUPPLEMENTARY -SERVICE-INVOCATION-NOTIFICATION,
indicating the success of the service. Thisisreturned ina TCAP TC-END primitive, using the basic end procedure.

Otherwise, a negative acknowledgement to the MAP-SUPPLEMENTARY -SERVICE-INVOCATION-
NOTIFICATION isreturned. Thisisalso returned in a TCAP TC-END primitive, again using the basic end procedure.
The gsmSCF TCAP service may also choose to abort the relationship to the MSC by sending a TCAP P-ABORT
primitive. It will immediately terminate processing of a MAP-SUPPLEMENTARY -SERVICE-INVOCATION-
NOTIFICATION should a TCAP P-ABORT primitive be received from the MSC. Thisisillustrated in Figure 22.12.3/1.
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23.1.2 Short message Gateway Co-ordinator for the HLR

The MAP_OPEN indication opens a dial ogue for the short message procedure between the gateway MSC and the HLR
when the application context shortM essageGatewayContext is received. If that service is successful, the Co-ordinator
can receive the first service primitive from the MAP_PM. Depending on the received primitive, the user processis
created asfollows:

- ifthe MAP_SEND_ROUTING_INFO_FOR_SM indication is received, the process
Mobile Terminated SM_HLR is created,

- ifthe MAP_REPORT_SM_DELIVERY_STATUS indicationisreceived, the process
Report_ SM_delivery stat HLR is created.

After creation of the user processs the Co-ordinator relays the messages between the MAP_PM and the invoked process
until arequest or an indication for dialogue termination is received.

The SM Gateway Co-ordinator is shown in the figure 23.1/2.

If the Receive_Open_Ind macro takes the Vr exit then HLR shall perform the MAP Vr dialogue. But based on the
subscriber data, handling at the MAP user application level may be performed as described in release 97 :

- If the subscriber is not a GPRS subscriber then the behaviour of the HLR shall be the same as described in the
corresponding MAP Vr release.

- If the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM viathe MSC
when GPRS is not supported in the GM SC » then the behaviour of the HLR shall be the same as described in the
corresponding MAP Vr release.

- If the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM viathe SGSN
when GPRS is not supported in the GMSC » or if the subscriber is a GPRS subscriber only then the behaviour of
the HLR shall be the same as for the case transfer over GPRS described in MAP release 97, with the following
precision: because GM SC does not support MAP release 97, the previous MAP protocol release is used. When
the HLR sends the MAP_SEND_ROUTING_INFO_FOR_SM_Resp, the SGSN number is mapped to the MAP
parameter « MSC number ». When the HLR sendsthe MAP_INFORM_SERVICE_CENTRE_resp, the MNRG
status shall be mapped to the MAP parameter « mnrf-set ». When the HLR receives the
MAP_REPORT_SM_DELIVERY_STATUS Ind, it shall interpret the delivery outcome as a GPRS delivery
outcome.



23.3.3 Procedures in the HLR

The MAP_SEND_ROUTING_INFO_FOR_SM indication is received from the GMSC. The following error cases are
reported to the GMSC inthe MAP_SEND_ ROUTING_INFO_FOR_SM response as an unsuccessful outcome of the
procedure;

if the necessary parameters and data are not present in the primitive or they are badly formatted, the data missing
or unexpected data value error is returned;

if the mobile subscriber is unknown, i.e. it cannot be identified from the MSISDN given, an unknown subscriber
error isreturned;

if the short message transfer would contravene operator determined barring, the call barred error with cause
operator barring is returned;

if the short message transfer would contravene the « SM filtering by the HPLMN » function criteria, the call
barred error with cause unauthorised Message Originator is returned (the definition of the filtering function is out
of the scope of GSM specification. Filtering may be based on SM-RP-SMEA information element if received
from the GMSC) ;

if the mobile subscription identified by the given MSISDN number does not include the short message service,
the teleservice not provisioned error is returned,;

if the GM SC does not support the GPRS functionality, the behaviour of the HLR depends on the following
conditions:

- If the subscriber is not a GPRS subscriber then the behaviour of the HLR shall be the same as for a subscriber
only registered as non GPRS and for SMS delivery.

- If the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM viathe
MSC when GPRS is not supported in the GM SC » then the behaviour of the HLR shall be the same as for a
subscriber only registered as non GPRS and for SM S delivery.

- If the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM viathe
SGSN when GPRS is not supported in the GMSC » or if the subscriber is a GPRS subscriber only then the
behaviour of the HLR shall be the same as for the case transfer over GPRS described in MAP release 97, with
the following precision: because GM SC does not support MAP release 97, the previous MAP protocol
release is used. When the HLR sendsthe MAP_SEND_ROUTING_INFO_FOR_SM_Resp, the SGSN
number is mapped to the MAP parameter « MSC number ». When the HLR sends the
MAP_INFORM_SERVICE_CENTRE resp, the MNRG status shall be mapped to the MAP parameter
«mnrf-set ».

The HLR may send the MSC, SGSN or both numbers as routing information to SMS-GM SC based on the following:

A) The subscriber may only be registered as non GPRS and for SM S delivery:

- if the short message transfer would contravene the supplementary service barring, the call barred error with
cause barring service active is returned;

- if thelocation registration of the mobile subscriber shows that the VLR in the visited PLMN does not support
the MT short message service, the facility not supported error is returned,;

if no MSC identity is stored for the mobile subscriber or the "M SC Area Restricted Flag" is set or the"MS
purged for non GPRS' flag is set, i.e. the MS s not reachable, the MSISDN-Alert and the SC address are
included in the MWD (if possible), the flag MNRF is set and the "Absent Subscriber_ SM" error is returned with
the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for non GPRS ', 'Roaming
Restricted' or 'MS-Purged for non GPRS".



The priority parameter (SM_RP_PRI) is processed as follows:

if the priority islow (SM_RP_PRI = False) and the mobile station not reachable flag (MNRF) is set, an
absent subscriber SM error isreturned. If areason for the subscriber's absence for non GPRS is stored in the
mobile not reachable reason (MNRR) in the subscriber data, then thisis returned with the absent
subscriber_SM error. The SC-address given in the request will be included in the MWD if possible. The
service MAP_INFORM_SERVICE_CENTRE including the parameter MW Statusis invoked to indicate
whether or not the SC address has been included in the MWD list.

if the priority islow (SM_RP_PRI = False), and the MNRF is clear, the routing information with MSC
number isretrieved as described below;

if the priority ishigh (SM_RP_PRI = True) and the MNRF is set, the HLR will send the acknowledge
primitive containing the routing information with MSC number to the gateway M SC. In addition the service
MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or
not the SC address is aready included in the MWD list.

B) The subscriber may only be registered as GPRS and for SMS delivery:

if the location registration of the mobile subscriber shows that the SGSN in the visited PLMN does not
support the MT short message service, the facility not supported error is returned;

if no SGSN identity is stored for the mobile subscriber or the "SGSN Area Restricted Flag" is set or the"MS
purged for GPRS' flag is set, i.e. the MSis not reachable, the MSISDN-Alert and the SC address are
included in the MWD (if possible), the flag MNRG is set and the " Absent Subscriber SM*" error is returned
with the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for GPRS, 'Roaming
Restricted' or 'MS-Purged for GPRS .

The priority parameter (SM_RP_PRI) is processed as follows:

©)

if the priority islow (SM_RP_PRI = False) and the mobile station not reachable for GPRS (MNRG) flag is
set, an absent subscriber SM error isreturned. If areason for the subscriber's absence for GPRSis stored in
the mobile not reachable reason (MNRR) in the subscriber data, then thisis returned with the absent
subscriber_SM error. The SC-address given in the request will be included in the MWD if possible. The
service MAP_INFORM_SERVICE_CENTRE including the parameter MW Statusis invoked to indicate
whether or not the SC address has been included in the MWD list.

if the priority islow (SM_RP_PRI = False), and the MNRG is clear, the routing information with SGSN
number isretrieved as described below;

if the priority ishigh (SM_RP_PRI = True) and the MNRG is set, the HLR will send the acknowledge
primitive containing the routing information with SGSN number to the gateway M SC. In addition the service
MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or
not the SC address is aready included in the MWD list.

The subscriber may be registered as non GPRS and GPRS and for SMS Delivery:

if the short message transfer would contravene the supplementary service barring, the behaviour is the same
asfor asubcriber only registered for GPRS and SMS delivery.

if the location registration of the mobile subscriber shows that the VLR in the visited PLMN does not support
the MT short message service, the behaviour isthe same as for a subcriber only registered for GPRS and
SMS delivery;

if the location registration of the mobile subscriber shows that the SGSN in the visited PLMN does not
support the MT short message service, the behaviour is the same as for a subcriber only registered for non
GPRS and SMS delivery;

if no MSC and SGSN identities are stored for the mobile subscriber or the "M SC and SGSN Area Restricted
Flags' are set or the "M S purged for non GPRS and GPRS" flags are set or a combination of these errors for
non GPRS and GPRS are used, i.e. the MSiis not reachable, the MSISDN-Alert and the SC address are
included in the MWD (if possible), the flags MNRF and MNRG are set and the " Absent Subscriber_SM™
error is returned with the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for
non GPRS or GPRS, 'Roaming Restricted', 'M S-Purged for non GPRS or GPRS' or both.



The priority parameter (SM_RP_PRI) is processed as follows:

if the priority islow (SM_RP_PRI = False), the MNRF and MNRG are set, an absent subscriber_SM error is
returned. If reasons for the subscriber's absence for non GPRS and GPRS are stored in MNRR in the
subscriber data, then thisis returned with the absent subscriber_SM error. The SC-address given in the
request will be included in the MWD if possible. The service MAP_INFORM_SERVICE_CENTRE
including the parameter MW Status is invoked to indicate whether or not the SC address has been included in
the MWD list.

if the priority islow (SM_RP_PRI = False), and the MNRF is clear and MNRG is set, the routing information
with MSC number is retrieved as described below;

if the priority islow (SM_RP_PRI = False), and the MNRF is set and MNRG is clear, the routing information
with SGSN number isretrieved as described below;

if the priority islow (SM_RP_PRI = False), and the MNRF and MNRG are clear, the routing information
with MSC and SGSN numbersis retrieved as described below;

if the priority ishigh (SM_RP_PRI = True) and the MNRF, the MNRG or both are set, the HLR will send the
acknowledge primitive containing the routing information with both MSC and SGSN numbers to the gateway
MSC. In addition the service MAP_INFORM_SERVICE_CENTRE including the parameter MW Statusis
invoked to indicate whether or not the SC addressis already included in the MWD list.

If the MSISDN-Alert number of the mobile subscriber stored in the MWD is not the same as that received in the
MAP_SEND_ROUTING_INFO_FOR_SM indication, the HLR will include in the
MAP_INFORM_SERVICE_CENTRE request to the GMSC the MSISDN-Alert number stored.

The MAP_INFORM_SERVICE_CENTRE request is sent also when the MCEF, MNRF, MNRG or both are set but the
routing information is still sent to the GMSC. The status of the flagsisindicated in the parameter MW Status.

Therouting information isincluded inaMAP_SEND_ROUTING_INFO_FOR_SM response as follows:

- theIMSI will be returned to the GM SC together with the MSC, SGSN or both numbers and may be optionally
accompanied by the LM S|.

- anindication specifying which number belongs the MSC and the SGSN will be returned to the GSMC.

LMSI shall not be used in case only the SGSN number is sent by HLR.

The mobile terminated short message transfer procedure in the HLR is shown in figure 23.3/6.



23.3.4 Procedures in the gateway MSC

The short message handling function of the GMSC will request routing information when a mobile terminated short
message is received from a Service Centre. The GMSC sendsthe MAP_SEND ROUTING_INFO_FOR_SM request to
the HLR containing the subscriber data of the mobile subscriber and the indication that the SMS-GM SC supports the
GPRS functionality.

As an outcome of the procedure the MAP_SEND_ROUTING_INFO_FOR_SM confirmation is received indicating:
- anunsuccessful event indication containing an error;
The mapping between the MAP error causes and the RP_ERROR causesis explained in TS GSM 03.40.
- asuccessful event indication containing following parameters:
- anIMSI optionally accompanied by an LMSI; and
- routing addresses (servicing MSC, SGSN or both numbers).
The LMSI shall not be used in case the short message is routed towards the SGSN.

The GMSC may also receive aMAP_INFORM_SERVICE_CENTRE indication after the
MAP_SEND_ROUTING_INFO_FOR_SM confirmation. The parameter MW Status in the message indicates whether
or not the Service Centre address is stored in the Message Waiting Data. It also indicates the status of the MCEF
MNRF and MNRG flagsin the HLR.

If the MSISDN-Alert stored in the MWD datais not the same as the one sent to the HLR, the MSISDN-Alert is received
inthe MAP_INFORM_SERVICE_CENTRE indication. This MSISDN number shall be transferred in a delivery failure
report to the SC.

In the abnormal end or in the provider error case the system failure error is provided to the SC.

The forward short message procedure is initiated when the GM SC has obtained the routing information needed to
forward a mobile terminated short message to the servicing MSC or SGSN.

If both numbers MSC and SGSN are received from HLR as routing information, the SMS-GM SC may choose which
path (SGSN or MSC) first the SMS s to be transfered.

If an LMSI has been provided in the MAP_SEND_ROUTING_INFO_FOR_SM confirmation, it can be included in the
sm-RP-DA information field of the first MAP_MT_FORWARD_SHORT_MESSAGE request sent to the servicing
MSC. In this case, the IMSI must be included in the Destination Reference of the MAP_OPEN request. If the LMSI is
not sent by the SMS Gateway M SC, the sm-RP-DA information field in the first
MAP_MT_FORWARD_SHORT_MESSAGE reguest sent to the servicing MSC or SGSN shall contain the IMSI and
the Destination Reference in the MAP_OPEN request shall not be present. The Service Centre addressis sent in the
parameter SM_RP_OA. The More Messages To Send flag is set to TRUE or FALSE depending on the information
received from the Service Centre.

If the GMSC is the servicing MSC then the MAP service is not initiated. The procedurein the Servicing MSC is
described in subclause 23.3.1 and in the figure 23.3/4.

If the grouping of MAP_OPEN request and MAP_MT_FORWARD_SHORT_MESSAGE request together would need
segmenting, these primitives must not be grouped together. The MAP_OPEN request primitive is sent first without any
associated MAP service request primitive and the dialogue confirmation must be received before the
MAP_MT_FORWARD_SHORT_MESSAGE request is sent.



As aresponse to the procedure, the GMSC will receive the MAP_MT_FORWARD_SHORT_MESSAGE confirmation
indicating:

- asuccessful forwarding of the short message. Thisindication is passed to the SC;
- unsuccessful forwarding of the short message:

In case only one number (MSC or SGSN) was received from HLR as routing information,the mapping of the
MAP error causes and the RP_ERROR causesis explained in TS GSM 03.40. The appropriate error indication is
sent to the SC.

In case both numbers (MSC and SGSN) were received from HLR as routing information, the transfer of SMSis
re-attempted towards the second path only when one of the following errorsis received from the unsuccessful
transfer over the first path:

Facility Not Supported

Unidentified Subscriber

Absent Subscriber with indication: GPRS or IMSI Detach
Unexpected Data Vaue

System failure

Data Missing

Subscriber Busy for MT SMS: GPRS Connection Suspended,

otherwise, the mapping of the MAP error causes and the RP_ERROR causesis performed (see TS GSM 03.40)
and the appropriate error indication is sent to the SC.

If second forwarding of short message is unsuccessful, the mapping of the MAP error causes and the
RP_ERROR causesisexplained in TS GSM 03.40. The appropriate error indications are sent to the SC.

If second forwarding of short message is successful, the successful indication is passed to the SC.
A provider error isindicated as a system failure error to the SC.

The GMSC invokes the procedure MAP_REPORT_SM_DELIVERY _STATUS, if an absent subscriber SM, an
unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded indication is received
from the servicing MSC, SGSN or both, and the corresponding flags received in the MAP_INFORM _SC are not already
set or the SC address is not yet included in the MWD set.

If absent subscriber diagnostic information (see GSM 03.40) isincluded with the absent subscriber_SM error indication
then thisinformation is relayed to the HLR using the procedure MAP_REPORT_SM_DELIVERY_STATUS.

In case the SM'S was attempted to be delivered towards the M SC and the SGSN, and both delivery failed with causes
described above, the two unsuccessful SMS delivery outcomes for GPRS and non GPRS are sent to the HLR.

In case the SM'S was attempted to be deliverd towards the MSC and the SGSN, and the first delivery failed with causes
described above and the second delivery succeeded, the unsuccessful and successful SMS delivery outcomes for GPRS
and non GPRS are sent to HLR.

The gateway M SC may also invoke the procedure when the first SM S delivery was successful towards MSC, if the
MNRF, MCEF flags or both were set in the HLR.

The gateway M SC may also invoke the procedure when the fisrt SM S delivery was successful towards SGSN, if the
MNRG, MCEF flags or both were set in the HLR.

This procedure is described in detail in subclause 23.5.

Unexpected data value, system failure errors are indicated as a system failure to the SC. Other errors are indicated using
appropriate cause values and diagnostic information between the GM SC and the SC as described in TS GSM 03.40 and
GSM 04.11.



The unidentified subscriber error isindicated to the SC as absent subscriber with diagnostic information set to
'‘Unidentified subscriber' as described in TS GSM 03.40.

Note that the indication, on which number belongs the SGSN and M SC, received from the HLR at routing information
result (see subclause 23.3.3) will enable the GM SC to map the causes received from the SGSN, MSC or both into the
appropriate causes for non GPRS, GPRS or both, and send them to the SC and HLR.

If there are more short messages to send in the Service Centre and the previous short message transfer succeeded, then
the gateway M SC awaits the next short message.

When receiving the next short message from the SC, the gateway M SC sets the More Messages To Send flag according
to the information received and starts the service MAP_MT_FORWARD_SHORT_MESSAGE again.

If the gateway M SC is the servicing MSC, then the short message transfer to mobile subscriber is started as described in
the subclause 23.3.1.

The mobile terminated short message transfer procedure in the gateway MSC is shown in figure 23.3/7.



23.4.3 Procedures in the HLR

When receiving the MAP_READY _FOR_SM indication, the HLR will check the contents. Data errors are reported to
the VLR as an unexpected data value or a data missing error depending on the error. If the HLR does not support the
MNRF or MNRG, MCEF, and MWD afacility not supported error isreported to the VLR or SGSN. If the IMSI is
unknown an unknown subscriber error is reported to the VLR or SGSN. Otherwise an acknowledgement is returned to
the VLR or SGSN.

If neither the M S not reachable flag (MNRF) or the M S not reachable for GPRS (MNRG) flag, nor the memory capacity
exceeded flag (MCEF) are set, and MAP_READY_FOR_SM isreceived from the VLR or SGSN, the HLR sets a timer
and waits for it to expire. This ensures that in the race situation the MAP_REPORT_SM_DELIVERY_STATUS service
(as described in the subclause 23.6) for the same subscriber can be carried out when delayed in the GM SC.

If the Alert Reason indicates the mobile present for non GPRS situation, or when the update |ocation procedure has been
successfully completed or Supplementary Service Control request is received, the M S not reachable flag (MNRF) is
cleared and the service centre alert procedure isinitiated. If the memory capacity exceeded flag is set, the MS not
reachable flag is cleared and stored reason for absence for non GPRS are cleared but the alert procedure is not started.

If the Alert Reason indicates the mobile present for GPRS situation, or when the Update GPRS location procedure has
been successfully completed, the MS not reachable for GPRS (MNRG) flag is cleared and the service centre alert
procedure isinitiated. If the memory capacity exceeded flag is set, the M S detach for GPRS flag is cleared and stored
reason for absence for GPRS are cleared but the alert procedure is not started.

If the Alert Reason indicates the memory available for non GPRS situation, the HLR initiates the alert procedure. The
MS not reachable and memory capacity available flags are cleared.

If the Alert Reason indicates the memory available for GPRS situation, the HLR initiates the alert procedure. The MS
detach for GPRS and memory capacity available flags are cleared.

If the MAP_REPORT_SM_DELIVERY_STATUS indication is received and it indicates the successful transfer of the
mobile terminated short message for non GPRS, the HLR initiates the alert procedure described in the subclause 25.10
and clears MCEF and MNRF flags and stored reason for absence for non GPRS are cleared.

If the MAP_REPORT _SM DELIVERY_STATUS indication is received and it indicates the successful transfer of the
mobile terminated short message for GPRS, the HLR initiates the alert procedure described in the subclause 25.10 and
clears MCEF and MNRG flags and stored reason for absence for GPRS are cleared.

The short message alert procedure in the HLR is shown in figures 23.4/6 and 25.10/2.



24 GPRS process description

24.1 General

The MAP GPRS procedures are used for the Network Requested PDP-Context Activation procedures.
The stage 2 specification for General Packet Radio Service (GPRS) isin GSM 03.60 [100].

24.1.1 Process in the HLR for Send Routing Information for GPRS

The MAP process in the HLR to provide routing information for a network-requested PDP context activation is shown
in figure 24.1/1. The MAP process invokes macros not defined in this subclause; the definition of these macros can be
found as follows:

Receive_Open_Ind see subclause 25.1.1;
Check_Indication see subclause 25.2.1.
Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context gprsLocationl nfoRetrieval, it
checksit by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If aMAP_SEND_ROUTING_INFO_FOR_GPRS service indication is received, the HLR sends a Send Routing Info
For Gprs request to the GPRS application process in the HLR, and waits for a response. The Send Routing Info For
Gprs request contains the parameter received in the MAP_SEND_ROUTING_INFO_FOR_GPRS service indication.

If the GPRS application process in the HLR returns a positive response containing the routing information, the MAP
process constructsaMAP_SEND_ROUTING_INFO_FOR_GPRS service response containing the routing info,
constructsaMAP_CLOSE service request, sends them to the GGSN and returns to the idle state.

Negative response from HLR GPRS application process

If the GPRS application process in the HLR returns a negative response, the MAP process constructs a
MAP_SEND_ROUTING_INFO_FOR_GPRS service response containing the appropriate error, constructs a
MAP_CLOSE service request, sends them to the GGSN and returnsto the idle state.

Failure of dialogue opening with the GGSN
If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sendsaMAP_P_ABORT while the MAP process is waiting for a service indication, the MAP
process returns to the idle state.

If the MAP provider sendsa MAP_NOTICE while the MAP process is waiting for a service indication, the MAP
process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.



24.2.1 Process in the HLR for Failure Report

The MAP processin the HLR to set the MNRG (Mobile station Not Reachable for GPRS) flag for the subcriber is
shown in figure 24.2/1. The MAP process invokes macros not defined in this subclause; the definition of these macros
can be found as follows:

Receive_Open_Ind see subclause 25.1.1;
Check Indication see subclause 25.2.1.
Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context failureReport, it checksit by
invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If aMAP_FAILURE_REPORT service indication is received, the HLR sends a Failure Report request to the GPRS
application processin the HLR, and waits for aresponse. The Failure Report request contains the parameter received in
the MAP_FAILURE_REPORT service indication.

If apositive response is received, the MAP process constructs a MAP_FAILURE_REPORT service response,
constructsaMAP_CLOSE service request, sends them to the GGSN and returns to the idle state.

Negative response from HLR GPRS application process

If the GPRS application process in the HLR returns a negative response, the MAP process constructs a
MAP_FAILURE_REPORT service response containing the appropriate error, constructs a MAP_CL OSE service
reguest, sends them to the GGSN and returns to the idle state.

Failure of dialogue opening with the GGSN
If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sendsaMAP_P_ABORT while the MAP process is waiting for a service indication, the MAP
process returns to the idle state.

If the MAP provider sendsa MAP_NOTICE while the MAP process is waiting for a service indication, the MAP
process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.



24.3.1 Process in the GGSN for Note Ms Present For Gprs

The MAP process in the GGSN to inform that the subscriber is present for GPRS again is shown in figure 24.3/1. The
MAP process invokes macros not defined in this subclause; the definition of these macros can be found as follows:

Receive_Open_Ind see subclause 25.1.1;
Check_Indication see subclause 25.2.1.
Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context gprsNotify, it checksit by
invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If aMAP_NOTE _MS PRESENT FOR_GPRS service indication is received, the GGSN sends a Note Ms Present For
Gprsrequest to the GPRS application process in the GGSN, and waits for a response. The Note Ms Present For Gprs
request contains the parameter received inthe MAP_NOTE_MS PRESENT_FOR_GPRS service indication.

If the GPRS application process in the GGSN returns a positive response, the MAP process constructs a
MAP_NOTE_MS PRESENT_FOR_GPRS service response, constructsaMAP_CLOSE service request, sends them to
the HLR and returns to the idle state.

Negative response from GGSN GPRS application process

If the GPRS application process in the GGSN returns a negative response, the MAP process constructs a
MAP_NOTE_MS PRESENT_FOR_GPRS service response containing the appropriate error, constructs a
MAP_CLOSE service request, sends them to the HLR and returns to the idle state.

Failure of dialogue opening with the HLR
If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sendsaMAP_P_ABORT while the MAP process is waiting for a service indication, the MAP
process returns to the idle state.

If the MAP provider sendsa MAP_NOTICE while the MAP process is waiting for a service indication, the MAP
process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.



25 General macro description

25.1 MAP open macros

25.1.1 Macro Receive_Open_Ind
This macro is used by a MAP service-user procedure when a peer entity requests opening of a dialogue.

If the application context received in the MAP-OPEN indication primitive indicates a context name of the MAP version
one context set, the macro takes the Vr exit..

If an application-context different from version 1 is received, the presence of MAP_OPEN information is checked. If no
MAP_OPEN information has been received, the MAP_OPEN response with:

- Result set to Dialogue Accepted; and
- Application Context Name set to the received value,
isreturned.

If the received version (V) is the one described in this version of MAP, the macro takes the OK exit, otherwise it takes
the Vr exit.

If MAP_OPEN information is received, the macro "CHECK_REFERENCE" is called in order to check whether the
received values for Destination Reference and Originating Reference correspond with the requirements of the received
application-context-name. If the outcome of this check is an error, the MAP_OPEN response with:

- Result set to Dialogue Refused;
- Refuse Reason set to Invalid Destination Reference or Invalid Originating Reference;
- Application Context Name set to the highest version supported,

is returned and the macro takes the error exit.

If the data values received for Destination Reference and Originating Reference are accepted for the associated
application-context-name it is checked whether the Destination Reference is known if this check isrequired by the
process that calls the macro.

If the Destination Reference (e.g. a subscribers IMS]) is unknown, the MAP_OPEN response with
- Result set to Dialogue Refused;
- Refuse Reason set to Invalid Destination Reference;
- Application Context Name set to the highest version supported,
is returned and the macro takes the error exit.
Else, if the Destination Reference is accepted or if no check isrequired, the MAP_OPEN response with
- Result set to Dialogue Accepted; and
- Application Context Name set to the received value,
isreturned and

If the received version (V) is the one described in this version of MAP, the macro takes the OK exit, otherwise it takes
the Vr exit.



25.3.2 Macro Search_For MS_MSC

This macro (see figure 25.3/2) is called if amobile terminating call set-up, an unstructured SS notification, a network-
initiated unstructured SS request or a mobile terminating short message isto be delivered to the M S and the current
location areaidentity of the MSis not known in VLR.



25.5.4 Macro Obtain_Authent_Para VLR

Thismacro is used by the VLR to request authentication triplets from the HLR. The macro proceeds as follows:

aconnection is opened, and aMAP_SEND_AUTHENTICATION_INFO request sent to the HLR;

- if theHLR indicates that aMAP version 1 dialogue is to be used, the VLR performs the equivalent MAP version
1 dialogue which can return a positive result containing authentication sets, an empty positive result, or an error;

- if the dialogue opening fails, the "Procedure Error" exit is used. Otherwise, the VLR waits for the response from
theHLR;

- ifaMAP_SEND_AUTHENTICATION_INFO confirmation is received from the HLR, the VLR checks the
received data.

One of the following positive responses may be received from a MAP version 1 or MAP version 2 dialogue with the
HLR:

- Authentication triplets, in which case the outcome is successful;

- Empty response, in which case the VLR may re-use old triplets, if allowed by the PLMN operator.
If the VLR cannot re-use old triplets (or no such triplets are available) then the "Procedure Error" exit is used.
If the outcome was successful or re-use of old parametersin the VLR is alowed, then the "OK" exit is used.

If an "Unknown Subscriber" error isincluded inthe MAP_SEND_AUTHENTICATION_INFO confirm or is returned
by the MAP version 1 dialogue, then the "Unknown Subscriber” exit is used.

- ifaMAP-U-ABORT, MAP_P_ABORT, MAP_NOTICE or unexpected MAP_CLOSE serviceindicationis
received from the MSC, then open connections are terminated, and the macro takes the "Null" exit;

- ifaMAP-U-ABORT, MAP_P_ABORT or unexpected MAP_CLOSE service indication is received from the
HLR, then the VLR checks whether old authentication parameters can be re-used. If old parameters cannot be re-
used the macro takes the "Procedure Error" exit; otherwise it takes the "OK" exit;

- ifaMAP_NOTICE serviceindication is received from the HLR, then the dialogue with the HLR is closed. The
VLR then checks whether old authentication parameters can be re-used. If old parameters cannot be re-used the
macro takes the "Procedure Error" exit; otherwise it takes the "OK" exit.

The macro is described in figure 25.5/4.



25.6.3 Process Check IMEI_EIR

This processis used by the EIR to obtain the status of a piece of mobile equipment, upon request from the MSC or from
the SGSN. The process acts as follows:

aMAP_OPEN serviceindication is received (macro Receive_Open_Ind, subclause 25.1.1). If the dialogue
opening fails, the process terminates;

otherwise, aMAP_CHECK _IMEI indication is received by the EIR, containing the IMEI to be checked,;

the EIR checks the service indication for errors. If there are any, they are reported to the MSC or to the SGSN in
the MAP_CHECK_IMEI response. If no errors are detected, the EIR database function is interrogated for the
status of the given equipment. Further details are found in GSM 02.16;

the status of the equipment (white-listed, grey-listed, black-listed or unknown) is returned to the MSC or to the
SGSN inthe MAP_CHECK _IMEI service response;

ifaMAP_U_ABORT, MAP_P _ABORT, MAP_NOTICE or MAP_CLOSE indication is received from the MSC
or from the SGSN at any time during this process, the process in the EIR terminates.

The process is described in figure 25.6/3.



25.7.2 Process Insert_Subs_Data_Stand_Alone_HLR

Thisprocessis used by HLR to transfer subscriber datato VLR or to SGSN in a stand alone mode, i.e. initsown
dialogue. Thisis done whenever a change of subscriber datais performed either by the operator or by the subscriber and

this change has to be reported to VLR or to SGSN.



25.9.3 Macro Activate_Tracing_VLR

The Activate Tracing_ VLR macro is invoked, when the MAP_ACTIVATE_TRACE_MODE indication is received
fromthe HLR. The primitive is processed in the VLR as follows:

if the data contains errors, a data missing or unexpected data value indication is returned to the HLR;
- if thetracing is not supported, a facility not supported indication is returned to the HLR;

- if thetracing buffer does not have any space left for the data, atracing buffer full indication is returned to the
HLR;

- if no errors are detected, the tracing is set active and a positive acknowledge is returned to the HLR.

The Activate_Tracing_ VLR macro is described in the figure 25.9/3.



25.9.4 Macro Control_Tracing_HLR

The Control_Tracing_HLR macro may be invoked in the HLR, if subscriber related activity is detected. If thetracing is
activein the HLR and not active in the VLR or in the SGSN, the MAP_ACTIVATE_TRACE_MODE request is sent to
the VLR or to the SGSN.

The MAP_ACTIVATE_TRACE_MODE confirmation from the VLR or from the SGSN is processed as follows:
- if the primitive contains a successful acknowledge, the tracing in VLR or in the SGSN is set active;
- if the primitive contains errors, the tracing in VLR or in SGSN is set deactive.

The Control_Tracing_HLR macro between HLR and VLR is shown in the figure 25.9/4.

The Control_Tracing HLR_with_SGSN macro between HLR and SGSN is shown in the figure 25.9/5.



25.9.6 Macro Activate_Tracing_ SGSN

The Activate_Tracing SGSN macro isinvoked, when the MAP_ACTIVATE_TRACE_MODE indication is received
fromthe HLR. The primitive is processed in the SGSN as follows:

if the data contains errors, a data missing or unexpected data value indication is returned to the HLR;
- if thetracing is not supported, a facility not supported indication is returned to the HLR;

- if thetracing buffer does not have any space left for the data, atracing buffer full indication is returned to the
HLR;

- if no errors are detected, the tracing is set active and a positive acknowledge is returned to the HLR.

The Activate Tracing SGSN macro is described in the figure 25.9/7.
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7.6 Definition of parameters

7.6.2 Numbering and identification parameter

7.6.2.37 Serving cell global Id or service area Id

This parameter indicates the cell or the service area currently being used by the served subscriber.

NEXT MODIFICATION

17 Abstract syntax of the MAP protocol

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
[omi tted]

- provide subscriber info types

Provi deSubscri ber|I nfoArg ::= SEQUENCE {
i mei [0] INBI,
| msi [1] LwmsI

request edl nfo

OPTI ONAL,

[2]

Request edl nf o,

ext ensi onCont ai ner [3] ExtensionContai ner OPTI ONAL,
.}
Provi deSubscri ber | nfoRes ::= SEQUENCE {
subscri berl nfo Subscri ber I nf o,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}
Subscriberlnfo ::= SEQUENCE {
| ocati onl nformation [0] Locationlnfornmation OPTI ONAL,
subscriberState [1] SubscribersState OPTIl ONAL,
ext ensi onCont ai ner [ 2] ExtensionCont ai ner OPTI ONAL,
.}
Request edl nfo ::= SEQUENCE {
| ocati onl nformation [0] NULL OPTI ONAL,
subscriberState [1] NuLL OPTIl ONAL,
ext ensi onCont ai ner [ 2] ExtensionCont ai ner OPTI ONAL,

-}




OCONOUIRWNE

Locationl nfornation ::= SEQUENCE {
ageCf Locat i onl nformati on
geogr aphi cal | nformati on
vl r- nunber
| ocat i onNunber
cel |l d obal I dOr Ser vi ceAr eal dOr LAl
ext ensi onCont ai ner

sel ectedLSA-1d
nmsc- Nunber
geodeti cl nformati on

AgeOf Locati onl nfornati on

[0] Geographical |l nformation
[1] | SDN- AddressString

[2] Locati onNunber

[3] Cell doballdO ServiceAreal dOr LAI

[4] ExtensionCont ai ner

[5] LSAldentity
[6] | SDN- AddressString
[7] Geodeticlnformation

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL

Geogr aphi cal I nformation :

"= OCTET STRING (SIZE (8))

Information defined in GSM 03. 32.

-- Ref ers to geographi cal
-- Only the description of an ellipsoid point with uncertainty circle
-- as specified in GSM03.32 is allowed to be used

-- The internal structure according to GSM 03.32 is as follows:

-- Type of shape (ellipsoid point with uncertainty circle) 1 octet
-- Degrees of Latitude 3 octets
-- Degrees of Longitude 3 octets
- - Uncertainty code 1 octet
Geodeticlnformation ::= OCTET STRING (S| ZE (10))

-- Refers to Calling Geodetic Location defined in Q 763 (1999).

-- nly the description of an ellipsoid point with uncertainty circle

-- as specified in Q 763 (1999) is allowed to be used

-- The internal structure according to Q 763 (1999) is as follows:

-- Screeni ng and presentation indicators 1 octet
-- Type of shape (ellipsoid point with uncertainty circle) 1 octet
-- Degrees of Latitude 3 octets
-- Degrees of Longitude 3 octets
-- Uncertainty code 1 octet
- - Confi dence 1 octet

Locati onNurber ::= OCTET STRING (S| ZE (2..10))
-- the internal structure is defined in COTT Rec Q 763

SubscriberState ::= CHO CE {
assunedl dl e
canel Busy [ 1] NULL,
net Det Not Reachabl e
not Pr ovi dedFr onVLR

[0] NULL,

Not Reachabl eReason,
[2] NULL}

Not Reachabl eReason ::= ENUMERATED {
msPurged (0),
i msi Det ached (1),
restrictedArea (2),
not Regi stered (3)}

[om tted]

END

NEXT MODIFICATION

17.7.8 Common data types

MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CoomonDat aTypes (18) version6 (6)}

DEFI NI TI ONS

IMPLICIT TAGS

BEG N
EXPORTS

-- general data types and val ues
Addr essString,

| SDN- Addr essStri ng,

max| SDN- Addr essLengt h,

| SDN- Subaddr essStri ng,

Ext er nal Si gnal I nf o,

OPTI ONAL,




Ext - Ext er nal Si gnal I nf o,
Si gnal | nf o,

maxSi gnal | nfoLengt h,

Al ertingPattern,

-- data types for nunbering and identification

I MBI,

TMVSI,
Identity,
Subscri berld,
I VEI,

HLR- Li st ,
LNVSI,

d obal Cel I 1 d,

Net wor kResour ce,
NAEA- Pr ef erreddl ,
NAEA- Cl C,

ASCI - Cal | Ref er ence,
Subscri berldentity,

-- data types for CAMEL
Cel | d obal | dOr Ser vi ceAr eal dOr LAl ,

-- data types for subscriber managenent
Basi cSer vi ceCode,

Ext - Basi cSer vi ceCode,

EMLPP- | nf o,

EMLPP-Priority,

-- data types for geographic |ocation
AgeOf Locat i onl nf or mati on,

LCSd i ent Ext ernal | D,

LCsdientInternal I D

| MPORTS
Tel eservi ceCode,
Ext - Tel eser vi ceCode
FROM MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-TS-Code (19) version6 (6)}

Bear er Ser vi ceCode,
Ext - Bear er Ser vi ceCode
FROM MAP- BS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-BS-Code (20) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version6 (6)}
[om tted]
-- data types for CAMEL
Cel | d obal | dOr Servi ceAreal dOr LAl ::= CHO CE {
cel I d obal I dO Servi ceAr eal dFi xedLengt h [0] Cell d oballdO ServiceAreal dFi xedLengt h,
| ai Fi xedLength [1] LAl Fi xedLengt h}
Cel | d obal | dOr Servi ceAr eal dFi xedLength ::= OCTET STRING (S| ZE (7))
- - Refers to Cell G obal Identification or Service Are ldentification
-- defined in 3G TS €SM-03-—0323. 003.
-- The internal structure is defined as follows:
-- octet 1 bits 4321 Mobile Country Code 1% digit
-- bits 8765 Mobil e Country Code 2™ digit
-- octet 2 bits 4321 Mobil e Country Code 3¢ digit
-- bits 8765 Mobi l e Network Code 39 digit
-- or filler (1111) for 2 digit MCs
-- octet 3 bits 4321 Mbbi | e Network Code 1°% digit
-- bits 8765 Mobi | e Network Code 2" digit
-- octets 4 and 5 Location Area Code according to 3G TS GSM-04—0824. 008
-- octets 6 and 7 Cell Identity (C) value or
- - Service Area Code (SAC) val ue
-- according to 3G TS 65M-04-0823. 003




99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

114

LAl Fi xedLength ::= OCTET STRING (SI ZE (5))
Refers to Location Area ldentification defined in TS GSM 03. 03.

The internal structure is defined
octet 1 bits 4321

bits 8765
octet 2 bits 4321

bits 8765

octet 3 bits 4321
bits 8765
octets 4 and 5

[om tted]

END

as follows:

Mbbil e Country Code 1°' digit

Mobi | e Country Code 2" digit

Mobil e Country Code 39 digit

Mobi | e Network Code 39 digit

or filler (1111) for 2 digit M\NCs

Mobil e Network Code 1% digit

Mobi | e Network Code 2™ digit

Location Area Code according to TS GSM 04. 08
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

[117] 3G TS 23.002: "Network architecture”.

4 Configuration of the mobile network

The configuration of the mobile network is specified in 3G TS 23.002 [117].













HLR VLR

GCR

Database level

SHSGHCS
IWMSC

MSC Area —
)

Cell

Network level

]

User level Mobile station (MS)













3GPP TSG CN WG2 SWGB Meeting #4 Document N2B000357
Milan, Italy, 14-16 Feb 2000 o for SNIG, e the format. .99-ce¢

Pl bedded help fil he b f thi
C HA N G E R EQ U EST paegzsfeof(ie:sg'[?ctiec)nseon r?o?/v Itg fa|ltl fnethi(s) tft(())rr:]n’:::otrrlesctly.

290.002 CR 111 Current Version: 3.3.1
GSM (AA.BB) or 3G (AA.BBB) specification number 1 + CR number as allocated by MCC support team
For submission to: TSG-CN#07 for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non—strategic X | useonly)

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp:/ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (WsM[ ] ME[ ] UTRAN/Radio[ | Core Network
(at least one should be marked with an X)
Source: N2 Date: 15 Feb 2000
Subject: Use of MAP private extensions to implement region-specific requirements
Work item: TEI
Cateqgory: F Correction Release: Phase 2

A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature X Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 X

Release 00

Reason for A TTC extension container is necessary to transport TTC specific charging parameters.
change:

Clauses affected: 17.1.4

Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core specifications - List of CRs:
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:
help.doc

S double-click here for help and instructions on how to create a CR.



GSM 09.02 version 7.1.0 Release 1998 378 3G TS 29.002 V3.3.1 (2000-02)

17.1.4 Compatibility considerations

The following ASN.1 modules conform to CCITT Recommendation X.208 (1988) or X.680 (1994) (the only module
which makes use of X.680 is MAP-ExtensionDataTypes), but in addition Ellipsis Notation ("..." - notation) is used as
described in ITU-T Recommendation X.680 Amendment 1 (1995) wherever future protocol extensions are foreseen.

The"..." construct applies only to SEQUENCE and ENUMERATED data types. An entity supporting a version greater
than 1 shall not reject an unsupported extension following "..." of that SEQUENCE or ENUMERATED datatype. The
Encoding Rules from subclause 17.1.1 apply to every element of the whole Transfer Syntax especially to the ASN.1
type EXTERNAL.

The extension container "privateExtensionList” is defined in this specification in order to carry extensions which are
defined outside this specification. Private extensions can be defined by, for example, network operators, manufacturers,
and regional standardisation bodies.

Private extensions shall:

1) if included in operations of an AC of V2, follow the extension marker and be tagged using PRIVATE tags up
to and including 29.

NOTE: Thistype of extension isin most cases used only withina PLMN.

2) if included in operations of an AC of V3 or higher: be included only in the Private Extension Container that is
defined in the specification.

NOTE: Thistype of extension can be used between PLMNSs.
Private extensions shall not be included in v2 supplementary service operations.
Private extensions shall not be included within user error for RegisterCCEntry and EraseCCEntry operations.
PCS extensions shall be included in the PCS Extension Container that is defined in this specification.

In order to improve extensibility, afew error parameters have been defined as a CHOICE between the version 2
description and a SEQUENCE including the version 2 description and an extension container. Operations used in a v2-
application-context must consider only the first alternative while operations used in a vn-application-context (n>2) must
consider only the second alternative.
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7.5.1 Create PDP Context Request

A Create PDP Context Request shall be sent from a SGSN node to a GGSN node as a part of the GPRS PDP Context
Activation procedure. The GGSN |P address where the SGSN sends the Create PDP Context Request isthe first [P
addressin the list of |P addresses provided by the DNS server. After sending the Create PDP Context Request message,
the SGSN marks the PDP context as ‘waiting for response’. In this state the SGSN shall accept G-PDUs from the
GGSN but shall not send these G-PDUs to the MS. A valid request initiates the creation of atunnel between a PDP
Context in a SGSN and a PDP Context in a GGSN. If the procedure is not successfully completed, the SGSN repeats
the Create PDP Context Request message to the next GGSN addressin the list of |P addresses, if thereisone. If the list
is exhausted the activation procedure fails.

The Tunnel Endpoint Identifier Data | field specifies a downlink Tunnel Endpoint Identifier for G-PDUswhich is
chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent
downlink G-PDUs which are related to the requested PDP context.

The Tunnel Endpoint Identifier Signalling field specifies adownlink Tunnel Endpoint Identifier for signalling messages
which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent downlink signalling messages which are related to the requested PDP context.

The MSISDN of the MSis passed to the GGSN inside the Create PDP Context Request; This additional information
can be used when a secure access to a remote application residing on a server is needed. The GGSN would be in fact
able to provide the user identity (i. e. the MSISDN) to the remote application server, providing it with the level of trust
granted to users through successfully performing the GPRS authentication procedures, without having to re-authenticate
the user at the application level.

If the M S requests a dynamic PDP address and a dynamic PDP addressiis allowed, then the PDP Addressfield in the
End User Address information element shall be empty. If the MS requests a static PDP Address then the PDP Address
field in the End User Address information element shall contain the static PDP Address. In case the PDP addresses
carried in the End User Address and optionally in the Protocol Configuration Option information element contain
contradicting information, the PDP address carried in the End User Address information element takes the higher
precedence. The Quality of Service Profile information element shall be the QoS values to be negotiated between the
MS and the SGSN at PDP Context activation.

The SGSN shall include an SGSN Address for signalling and an SGSN address for user traffic, which may differ from
that provided by the underlying network service (e.g. IP). The GGSN shall store these SGSN Addresses and use them
when sending signalling on this GTP tunnel or G-PDUs to the SGSN for the M S.

The SGSN shall include a Recovery information element into the Create PDP Context Request if the SGSN isin
contact with the GGSN for the very first time or if the SGSN has restarted recently and the new Restart Counter value
has not yet been indicated to the GGSN. The GGSN that receives a Recovery information element in the Create PDP
Context Request message element shall handle it in the same way as when receiving an Echo Response message. The
Create PDP Context Request message shall be considered as a valid activation request for the PDP context included in

the message.

The SGSN shall include either the M S provided APN, a subscribed APN or an SGSN selected APN in the message; the
Access Point Name may be used by the GGSN to differentiate accessesto different external networks.
The Selection Mode information element shall indicate the origin of the APN in the message.

For secondary PDP contexts the SGSN shall include the NSAPI of the primary PDP context to associate the secondary
PDP context with and a TFT to be used for packet filtering by GGSN. When creating a secondary PDP context, the
Selection mode, MSISDN, End User Address, Access Point Name and Protocol Configuration Options information
elements shall not be included in the message.

The optional Protocol Configuration Options information element is applicable for the end user protocol ‘IP only.

The SGSN shall select one GGSN based on the user provided or SGSN selected APN. The GGSN may have alogical
name that is converted to an address. The conversion may be performed with any name-to-address function. The
converted address shall be stored in the “GGSN Addressin Use” field in the PDP context and be used during the entire
lifetime of the PDP context.

NOTE: A DNS query may be used as the name-to-1P address mapping of the GGSN. The IP address returned in
the DNS response is then stored in the “GGSN Addressin Use” field in the PDP context.

The IMSI information element together with the NSAPI information element uniquely identifies the PDP context to be
created.



4 3G aa.bbb Verson x.y.z(YYYY-MM)
The SGSN may send a Create PDP Context Request even if the PDP context is already active.

The GGSN shall check if the PDP context already exists for the MS. The existing parameters in the PDP context shall
then be replaced with the parametersin the Create PDP Context Request message. If a dynamic PDP address has
aready been allocated for the existing context, this address should be used and copied to the Create PDP Context

Response message.

If the GGSN uses the MNRG flag and the flag is set, the GGSN should treat the Create PDP Context Request as a Note
MS Present Request and clear the MNRG flag.

The SGSN shall copy Charging Characteristics from the Subscribed Charging Characteristicsif the information is
present in the Packet Domain Subscription Data.

The optional Private Extension contains vendor or operator specific information.

Table 4: Information elements in a Create PDP Context Request

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Selection mode Mandatory 7.7.12

Tunnel Endpoint Identifier Data | Mandatory 7.7.13

Tunnel Endpoint Identifier Signalling Mandatory 7.7.14

End User Address Conditional 7.7.17

Access Point Name Conditional 7.7.20

Protocol Configuration Options Conditional 7.7.21

SGSN Address for signalling Mandatory GSN Address 7.7.22
SGSN Address for user traffic Mandatory GSN Address 7.7.22
MSISDN Conditional 7.7.23

Quality of Service Profile Mandatory 7.7.25

Private Extension Optional 7.7.26

TFT Conditional 7.7.28

NSAPI Mandatory 7.7.30

Primary NSAPI Conditional 7.7.30

Charging Characteristics Optional 7.7.XX

< next modified section>

7.7.XX Charging Characteristics

The Charging Characteristics information element indicates which kind of charging a PDP context isliable for. The N
flag indicates normal charging, the P flag indicates prepaid charging, the F flag indicates flat rate charging and the H
flag indicates charging by hot billing. One or more of the flags shall be set according to the subscribed charging
characteristics received from the HLR as part of the packet domain subscription data.

Bits
Octets 8 7 6 5 4 3 2 1
1 Type =XX(Decimal)
2 |Spare '0000' N‘P‘F‘H
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SGSN. To enable GGSN trace, the SGSN shall send the trace information to the
GGSN. The trace information is sent in the Create PDP Context Request or in the
Update PDP Context Request from the SGSN to the GGSN.

Clauses affected:

Other specs Other 3G core specifications X | - Listof CRs: 23.060

affected: Other GSM core specifications | X | - Listof CRs: 12.08
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:

Other

comments:
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7.5.1 Create PDP Context Request

A Create PDP Context Request shall be sent from a SGSN node to a GGSN node as a part of the GPRS PDP Context
Activation procedure. The GGSN |P address where the SGSN sends the Create PDP Context Request isthe first [P
addressin the list of |P addresses provided by the DNS server. After sending the Create PDP Context Request message,
the SGSN marks the PDP context as ‘waiting for response’. In this state the SGSN shall accept G-PDUs from the
GGSN but shall not send these G-PDUs to the MS. A valid request initiates the creation of atunnel between a PDP
Context in a SGSN and a PDP Context in a GGSN. If the procedure is not successfully completed, the SGSN repeats
the Create PDP Context Request message to the next GGSN addressin the list of |P addresses, if thereisone. If the list
is exhausted the activation procedure fails.

The Tunnel Endpoint Identifier Data | field specifies a downlink Tunnel Endpoint Identifier for G-PDUswhich is
chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent
downlink G-PDUs which are related to the requested PDP context.

The Tunnel Endpoint Identifier Signalling field specifies adownlink Tunnel Endpoint Identifier for signalling messages
which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent downlink signalling messages which are related to the requested PDP context.

The MSISDN of the MSis passed to the GGSN inside the Create PDP Context Request; This additional information
can be used when a secure access to a remote application residing on a server is needed. The GGSN would be in fact
able to provide the user identity (i. e. the MSISDN) to the remote application server, providing it with the level of trust
granted to users through successfully performing the GPRS authentication procedures, without having to re-authenticate
the user at the application level.

If the M S requests a dynamic PDP address and a dynamic PDP addressiis allowed, then the PDP Addressfield in the
End User Address information element shall be empty. If the MS requests a static PDP Address then the PDP Address
field in the End User Address information element shall contain the static PDP Address. In case the PDP addresses
carried in the End User Address and optionally in the Protocol Configuration Option information element contain
contradicting information, the PDP address carried in the End User Address information element takes the higher
precedence. The Quality of Service Profile information element shall be the QoS values to be negotiated between the
MS and the SGSN at PDP Context activation.

The SGSN shall include an SGSN Address for signalling and an SGSN address for user traffic, which may differ from
that provided by the underlying network service (e.g. IP). The GGSN shall store these SGSN Addresses and use them
when sending signalling on this GTP tunnel or G-PDUs to the SGSN for the M S.

The SGSN shall include a Recovery information element into the Create PDP Context Request if the SGSN isin
contact with the GGSN for the very first time or if the SGSN has restarted recently and the new Restart Counter value
has not yet been indicated to the GGSN. The GGSN that receives a Recovery information element in the Create PDP
Context Request message element shall handle it in the same way as when receiving an Echo Response message. The
Create PDP Context Request message shall be considered as a valid activation request for the PDP context included in

the message.

The SGSN shall include either the M S provided APN, a subscribed APN or an SGSN selected APN in the message; the
Access Point Name may be used by the GGSN to differentiate accessesto different external networks.
The Selection Mode information element shall indicate the origin of the APN in the message.

For secondary PDP contexts the SGSN shall include the NSAPI of the primary PDP context to associate the secondary
PDP context with and a TFT to be used for packet filtering by GGSN. When creating a secondary PDP context, the
Selection mode, MSISDN, End User Address, Access Point Name and Protocol Configuration Options information
elements shall not be included in the message.

The optional Protocol Configuration Options information element is applicable for the end user protocol ‘IP only.

The SGSN shall select one GGSN based on the user provided or SGSN selected APN. The GGSN may have alogical
name that is converted to an address. The conversion may be performed with any name-to-address function. The
converted address shall be stored in the “GGSN Addressin Use” field in the PDP context and be used during the entire
lifetime of the PDP context.

NOTE: A DNS query may be used as the name-to-1P address mapping of the GGSN. The IP address returned in
the DNS response is then stored in the “GGSN Addressin Use” field in the PDP context.

The IMSI information element together with the NSAPI information element uniquely identifies the PDP context to be
created.
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The SGSN may send a Create PDP Context Request even if the PDP context is already active.

The GGSN shall check if the PDP context already exists for the MS. The existing parameters in the PDP context shall
then be replaced with the parametersin the Create PDP Context Request message. If a dynamic PDP address has
aready been allocated for the existing context, this address should be used and copied to the Create PDP Context

Response message.

If the GGSN uses the MNRG flag and the flag is set, the GGSN should treat the Create PDP Context Request as a Note
MS Present Request and clear the MNRG flag.

The SGSN shall include Trace Reference, Trace Type, Trigger 1d, and OMC Identity in the message if GGSN trace is
activated. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from the trace request received from
the HLR or OMC.

The optional Private Extension contains vendor or operator specific information.

Table 4: Information elements in a Create PDP Context Request

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Selection mode Mandatory 7.7.12

Tunnel Endpoint Identifier Data | Mandatory 7.7.13

Tunnel Endpoint Identifier Signalling Mandatory 7.7.14

End User Address Conditional 7.7.17

Access Point Name Conditional 7.7.20

Protocol Configuration Options Conditional 7.7.21

SGSN Address for signalling Mandatory GSN Address 7.7.22
SGSN Address for user traffic Mandatory GSN Address 7.7.22
MSISDN Conditional 7.7.23

Quality of Service Profile Mandatory 7.7.25

Private Extension Optional 7.7.26

TFT Conditional 7.7.28

NSAPI Mandatory 7.7.30

Primary NSAPI Conditional 7.7.30

Trace Reference Optional 7.7.XX

Trace Type Optional 7.7.XX

Trigger Id Optional 7.7.XX

[oMmC identity Optional LIXX

< next modified section>

7.5.3 Update PDP Context Request

An Update PDP Context Request message shall be sent from a SGSN to a GGSN as part of the GPRS Inter SGSN
Routeing Update procedure or the PDP Context Modification procedure or to redistribute contexts due to load sharing.
It shall be used to change the QoS and the path. The message shall be sent by the new SGSN at the Inter SGSN
Routeing Update procedure.

The NSAPI information element together with the Tunnel Endpoint Identifier in the GTP header unambiguously
identifies a PDP Context in the GGSN.

The Tunnel Endpoint Identifier Data | field specifies adownlink Tunnel Endpoint Identifier for G-PDUswhichis
chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent
downlink G-PDUs which are related to the requested PDP context.

The Tunnel Endpoint Identifier Signalling field specifies a downlink Tunnel Endpoint Identifier for signalling messages
which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent downlink signalling messages which are related to the requested PDP context.

The Quality of Service Profile information element shall include the QoS negotiated between the MS and SGSN at PDP
Context activation or the new QoS negotiated in the PDP Context Modification procedure.
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The SGSN shall include an SGSN Address for signalling and an SGSN address for user traffic, which may differ from
that provided by the underlying network service (e.g. IP). The GGSN shall store these SGSN Addresses and use them
when sending subsequent signalling on this GTP tunnel or G-PDUs to the SGSN for the MS. When active contexts are
being redistributed due to load sharing, G-PDUs that are in transit across the Gn-interface are in an undetermined state
and may be lost.

The SGSN shall include a Recovery information element into the Update PDP Context Request if the SGSN isin
contact with the GGSN for the very first time or if the SGSN has restarted recently and the new Restart Counter value
has not yet been indicated to the GGSN. The GGSN that receives a Recovery information element in the Update PDP
Context Request message element shall handle it in the same way as when receiving an Echo Response message. The
Update PDP Context Request message shall be considered as a valid update request for the PDP context indicated in

the message.
The Traffic Flow Template (TFT) is used to distinguish between different user traffic flows.

The SGSN shall include Trace Reference, Trace Type, Trigger 1d, and OMC Identity in the message if GGSN trace is
activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from
the trace request received from the HLR or OMC.

The optional Private Extension contains vendor or operator specific information.

Table 6: Information elements in an SGSN-initiated Update PDP Context Request

Information element Presence requirement Reference
Recovery Optional 7.7.11
Tunnel Endpoint Identifier Data | Mandatory 7.7.13
Tunnel Endpoint Identifier Signalling |Mandatory 7.7.14
SGSN Address for signalling Mandatory GSN Address 7.7.22
SGSN Address for user traffic Mandatory GSN Address 7.7.22
Quality of Service Profile Mandatory 7.7.25
Private Extension Optional 7.7.26
TFT Optional 7.7.28
NSAPI Mandatory 7.7.30
Trace Reference Optional 7.7.XX
Trace Type Optional 7.7.XX
Trigger Id Optional 7.7.XX
OMC ldentity Optional 7.7.XX

< next modified section>

7.7.XX__Trace Reference

The Trace Reference information element identifies a record or a collection of records for a particular trace. The Trace
Reference is allocated by the triggering entity.

Bits
Octets 8 7 6 5 4 3 2 1

1 Type = XX (Decimal)

2.3 Trace Reference

7. 7.XX Trace Type

The Trace Type information element indicates the type of the trace.
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Bits
Octets 8 7 6 5 4 3 2 1
1 Type = XX (Decimal)
2.3 Trace Type

The Trace Type is defined in GSM 12.08.

The Trace Type value 0 (Decimal) and the Trace Type value which is not understood by the receiver shall be treated as
abasic trace type.

7.7.XX Trigger Id

The Trigger 1d information element identifies the entity which triggered the trace.

Bits
Octets 8 7 6 5 4 3 2 1
1 Type= XX (Decimal)
2.3 Length
4-n Trigger Id

7.7.XX OMC ldentity
The OMC Identity information element identifies the OMC that shall receive the trace record(s).

Bits
Octets 8 7 6 5 4 3 2 1
1 Type= XX (Decimal)
2.3 Length
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Annex A (Informative):
Naming convention

A naming convention that will make it possible for DNS serversto translate logical names for GSNs and RAsto
physical IP addressesis described in thisinformative annex. The use of logical namesis optional, but if the optionis
used, it shall comply with the naming convention described in this annex.

A.1 Routing Area ldentities
A possible way to support inter-PLMN roaming is discussed very briefly in this sub-section.

When an M S roams between two SGSNs within the same PLMN, the new SGSN finds the address to the old SGSN by
the association old RA - old SGSN. Thus, each SGSN knows the address to every other SGSN in the PLMN.

When an MS roams from an SGSN to an SGSN in another PLMN, the new SGSN may not itself have access to the
addressto the old SGSN. Instead, the SGSN transforms the old RA information to alogical name of the form:

RACxxx.LACyyyy.MNCzzzz. MCCwwww.GPRS, X,y,Z and w shall be Hex coded digits.

The SGSN may then acquire the | P address of the old SGSN from a DNS server, using the logical address. Every PLMN
should include one DNS server each. Note that these DNS servers are GPRS internal entities, unknown outside the
GPRS system.

The above impliesthat at least MCC + MNC + RAC + LAC (= RAI) is sent as RA parameter over the radio when an
MS roams to another RA.

If the new SGSN for any reason fails to obtain the address of the old SGSN, the same actions as when the corresponding
event occurs within one PLMN are taken.

Introducing the DNS concept in GPRS gives a general possibility to use logical names instead of 1P addresses when
referring to e.g. GSNs, thus providing flexibility in addressing of PLMN nodes.

Another way to support seamless inter-PLMN roaming is to store the SGSN |P addresses in HLR and request them
when necessary.

A.2 GPRS Support Nodes

In this sub-section a naming convention for GSNs is described.

It shall be possible to refer to a GSN by alogical name that shall then be trandated into a physical |P address. Here a
GSN naming convention is proposed which would make it possible for an internal GPRS DNS server to make the
tranglation.

An example of how alogical name of a SGSN could look likeis:

SGSNxxxX.MNCyyyy.MCCzzzz.GPRS; X,y and z shall be Hex coded digits.

A.x Target ID

In this sub-section a possible way to support SRNS relocation is described.

In UMTS, when an SRNS relocation is executed, atarget |D which consists of MCC, MNC and RNC ID isused as a
routeing information to route to the target RNC via the new SGSN. An old SGSN shall resolve anew SGSN |IP address
by atarget ID to send a Forward Relocation Request message to the new SGSN.



It shall be possible to refer to atarget ID by alogical name that shall be trandated into an SGSN |P address for taking

the inter-PLMN handover into account. The old SGSN transforms the target ID information to alogical name of the
form;

RNCxooxx. MN .MCCzzzz.GPR x,y and z shall be Hex coded digits.
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Annex A (Informative):
Naming convention

A naming convention that will make it possible for DNS serversto translate logical names for GSNs and RAsto
physical IP addressesis described in thisinformative annex. The use of logical namesis optional, but if the optionis
used, it shall comply with the naming convention described in this annex.

A.x Target ID

In this sub-section a possible way to support SRNS relocation is described.

In UMTS, when a SRNS relocation is executed, atarget 1D which consists of MCC, MNC and RNC ID isused as a
routing information to route to target RNC via new SGSN. An old SGSN shall resolve anew SGSN |P address by a
target ID to send Forward Relocation Request message to the new SGSN.

It shall be possibleto refer to atarget ID by alogbical name that shall be trandated into a SGSN 1P address for taking
the inter-PLMN handover into account. The old SGSN transforms the target I1D information to alogical name of the
form;

RNCxoxx. MNCyyyy.MCCzzzz.GPRS, X,y and z shall be Hex coded digits.
Then, for example a DNS server is used to translate the logical nameto a SGSN | P address.
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7.5.4 SGSN Context Response

The old SGSN shall send an SGSN Context Response to the new SGSN as a response to a previous SGSN Context
Request.

Possible Cause values are:
‘Request Accepted’
- 'IMSI not known’
- ‘Systemfailure
- ‘Mandatory IE incorrect’
- ‘Mandatory IE missing’
- ‘Optional IE incorrect’
- ‘Invalid message format’
- ‘Version not supported’
- ‘P-TMSl Signature mismatch’

Only the Cause information element shall be included in the response if the Cause contains another value than ‘ Request
accepted’.

If the Cause contains the value ‘ Request accepted’, Aall information elements are mandatory, except PDP Context; and
Private Extensi on,-f-the Cause-contains the value Request-accepted”.

The Tunnel Endpoint Identifier Signalling field specifies a Tunnel Endpoint Identifier which is chosen by the old
SGSN. The new SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent signalling
messages which are sent from the new SGSN to the old SGSN and related to the PDP context(s) requested.

The IMSI information element contains the IMSI matching the TLLI or P-TMSI (for GSM or UMTS respectively) and
RALI inthe SGSN Context Request.

One or several Receive State Variable information elements may be included in the message.
The MM Context contains necessary mobility management and security parameters.
All active PDP contexts in the old SGSN shall be included as PDP Context information elements.

If thereis at least one active PDP context, the old SGSN shall start the T3-TUNNEL timer and store the address of the
new SGSN in the“New SGSN Address’ field of the MM context. The old SGSN shall wait for SGSN Context
Acknowledge before sending T-PDUs to the new SGSN. If the old SGSN has one or more active PDP contexts for the
subscriber and SGSN Context Acknowledge message is not received within atime defined by T3-RESPONSE, the old
SGSN shall retransmit the SGSN Context Response to the new SGSN for as long as the total number of attemptsisless
than N3-REQUESTS. After N3-REQUEST S unsuccessfully attempts, the old SGSN shall proceed as described in
section ‘Reliable delivery of signalling messages' in case the transmission of a signalling message fails N3-REQUESTS
times.

The optional Private Extension contains vendor or operator specific information.

Table 30: Information elements in a SGSN Context Response

Information element Presence requirement Reference
Cause Mandatory 7.7.1

IMSI Conditional 7.7.2
Tunnel Endpoint Identifier Signalling Conditional 7.7.14

MM Context Conditional 7.7.19
PDP Context Conditional 7.7.19
Private Extension Optional 7.7.26
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