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Reason for Currently it's necessary to define CAMEL phase 3 specific parameters from 23.078 into
change: the CDR layout for SGSN PDP context, SGSN MM and SMS MO.

Therefore a new parameter CAMEL subscription information has to be define with:
- SCP Address

- Service Key

— Level Of CAMEL Services

—Number Of DP encountered

- Default Transaction Handling

— APN_NI and APN_OI

- Free Format Data

- Free Format Data Append Indicator

and for SMS MO records the CAMEL SMS Madification Information enlarged with:
- SCP Address

— Service Key

— CAMEL Calling Party Number

— CAMEL Destination Subscriber Number

— CAMEL SMSC Address

The identifier SCP address refers to the network address(E.164 number) of the
subscriber related SCP.

The parameter Service Key describes in case of usage of a CAMEL the service key.

The parameter Default GPRS Handling defines in case of a CAMEL service if the
communication service attempt was continued or released after non-responding of SCP
depending on the HLR subscriber administration.

The information flow ‘Connect GPRS’ contains the information element ‘Access Point
Name’. This IF is used by the gsmSCF to request the gprsSSF to modify the APN used
when establishing a PDP Context. The proposal is to store the requested APN
elements in the record before CAMEL supported APN for operator or network identified



part is used.

The field Free Format Data contains charging information sent by the gsmSCF in the
information flow ‘Furnish Charging Information GPRS’ as defined in 29.078.

The parameter Append Free Format Data defines the treatment of Free Formata Date
of subsequent information flow ‘Furnish Charging Information GPRS’.

The parameter Level of CAMEL services and Number of DP encountered are definied
as in circuit switch part.
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layer 3 specification".
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3G TS 29.002: "Mobile Application Part (MAP) specification”.

3G TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across
the Gn and Gp Interface".

void3G TS 29.078: "Digital cellular telecommunications system (Phase 2+); CAMEL Application
Part (CAP) specification - Phase 3".

CCITT Recommendations 1.130: " General modelling methods — Method for the characterisation
of telecommunication services supported by an ISDN and network capabilities of an ISDN".

CCITT Recommendation E.164: "Numbering plan for the ISDN era".

CCITT Recommendation Q.65: "Methodology — Stage 2 of the method for the characterization of
services supported by an ISDN".

CCITT Recommendation Q.922: "Digital subscriber signalling system no. 1 (DSS 1) — Datalink
layer — 1ISDN data link layer specification for frame mode bearer services'.

CCITT Recommendation Q.933: "Digital subscriber signalling system no. 1 (DSS 1) — Network
layer — Signalling specification for frame mode basic call control”.

CCITT Recommendation V.42 bis. "Data communication over the telephone network — Data
compression procedures for data circuit-terminating equipment (DCE) using error correction
procedures’.

CCITT Recommendation X.3: "Packet assembly disassembly facility (PAD) in a public data
network".

CCITT Recommendation X.25: "Interface between data terminal equipment (DTE) and data
circuit-terminating equipment (DCE) for terminal's operating in the packet mode and connected to
public data networks by dedicated circuit".

CCITT Recommendation X.28: "DTE / DCE interface for a start-stop mode data terminal
equipment accessing the packet assembly / disassembly facility (PAD) in a public data network
situated in the same country".

CCITT Recommendation X.29: "Procedures for the exchange of control information and user data
between a packet assembly / disassembly (PAD) facility and a packet mode DTE or another
PAD".

CCITT Recommendation X.75: "Packet-switched signalling system between public networks
providing data transmission services'.

CCITT Recommendation X.121: "International Numbering Plan for Public Data Networks".
IETF RFC 768 (1980): "User Datagram Protocol” (STD 6).

IETF RFC 791 (1981): "Internet Protocol" (STD 5).

IETF RFC 792 (1981): "Internet Control Message Protocol” (STD 5).
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[39] IETF RFC 793 (1981): "Transmission Control Protocol” (STD 7).

[40] 1508824 (90) / X.208 (88): "Information technology - open System Interconnection -
Specification of Abstract Syntax Notation One (ASN.1)".

[41] 1S08824-1 (94) / X.680 (94): "Information technology - Abstract Syntax Notation One (ASN.1)
- Specification of Basic Notation".

3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be
found in TS 21.905 [1].

APN Access Point Name

BG Border Gateway

BS Billing System

BSS Base Station Subsystem

CAMEL Customised Applications for Maobile network Enhanced L ogic
CAP CAMEL Application Part

CDR Call Detail Record

C-ID Charging ID

CG Charging Gateway

CGF Charging Gateway Functionality

EDP Event Detection Point

GTP GPRS Tunnel Protocol

CMIP Common Management Information Protocol

FCl Furnish Charging Information

FwW Firewall

GGSN Gateway GPRS Support Node

GPRS General Packet Radio Service

G-CDR Gateway GPRS Support Node — Call Detail Record
IHOSS:OSP Internet Hosted Octet Stream Service:Octect Stream Protocol
P Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

MS Mobile Station

M-CDR Mobility Management - Call Detail Record

NE Network Element

NSS Network and Switching Subsystem

NMG Network Management Gateway

NMN Network Management Node

omMC Operations and Maintenance Centre

OSF Operations System Function

osP Octet Stream Protocol

PDN Packet Data Network

PDP Packet Data Protocol, e.g., IP or X.25

PLMN Public Land Mobile Network

PPP Point to Point Protocol

PSPDN Packet Switched Public Data Network

PTM-M Point to Multipoint - Multicast

PTM-G Point to Multipoint - Group Call

PTM SC Point to Multipoint Service Centre

RAC Routing Area Code

SCFE Service Control Function

SCl Send Charging Information

SGSN Serving GPRS Support Node

SNDCP Sub-Network Dependent Convergence Protocol
SNMP Simple Network Management Protocol

SS7 Signalling System No. 7

SSE Service Switching Function

SCDR Serving GPRS Support Node — Call Detail Record
S SMO-CDR  SGSN delivered Short message Mobile Originated — Call Detail Record
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SSMT-CDR  SGSN delivered Short message Mobile Terminated — Call Detail Record
TDP Trigger Detection Point
TID Tunnel Identifier

5 Charging Principles

5.1 Requirements

1) Every GPRS operator collects and processes their own charging information.
2) GPRS charging shall support anonymous access to the GPRS bearer service.

3) Asmuch asis possible the GPRS charging functions should support open interfaces for possible usein future
cellular digital packet based networks.

4) It shall be possible to provide reverse charging as a subscription option. However, reverse charging may not be
applicable to certain external data network protocols.

5) Every PDP context shall be assigned a unique identity number for billing purposes. (i.e. the charging id).

6) Datavolumes on both the uplink and downlink direction shall be counted separately. The data volumes shall
reflect the application data as precisely as possible as delivered by the user.

7) The charging mechanisms shall provide the duration of the PDP context with date and time information.

8) The GPRS operator may define a subset of the charging information specified by GPRS charging standards. This
means that it shall be possible to configure the SGSN and GGSN for the CDR information generated.

9) The SGSN and GGSN are not obliged to have non-volatile memory.

This means that a GSN may loose its data when reset. The only permanent information that shall be stored in a
GSN isthe configuration data (e.g. cell/RA definition in SGSN).

10) SGSN shall support charging of CAMEL services.

5.8 Charging support for CAMEL

CAMEL GPRS interworking can be activated for GPRS session, SGSN PDP context and mobile originated SM S based
on subscription information stored in HLR. Control point for all CAMEL interactions in GPRS network domain reside
at gprsSSF typically co-located with SGSN. GGSN is not aware of CAMEL service at all. For more information about
CAMEL interworking see [9].

A M-CDR, S-CDR and S-SMO-CDR include basic information about CAMEL service information, such as service
key and SCF address, and service usage, such as CAMEL modification information and amount of signalling. CAMEL
service may also send transparent free format datain one or several messages to be stored in the CDR. Each received
free format data indicates whether it is overwritten or appended to previously received free format data.

CAMEL service may deny the GPRS attach, PDP context activation or sending of short message. CAMEL service may
also change the APN determined by SGSN before activating PDP context or it may change the destination information

of short message.

CAMEL feature to download advice of charge parameters does not need to be supported because sending of these
parameters down to MS and usage in the MSis not standardised for GPRS terminals. The message itself shall however
be supported and in case of arelative tariff switch isreceived, then at that tariff switch time volume counts shall be
reported to CAMEL service.

Tariff switch times configured in GSN and those received from CAMEL service are independent and only one valid.




6.1.1

GPRS charging data in SGSN (S-CDR)

If the collection of SGSN data is enabled then the following GPRS SGSN data shall be available for each PDP context.

Table 5: GPRS SGSN PDP context data

Field Description

Record Type M GPRS SGSN PDP context record.

Network Initiated PDP C Present if thisisanetwork initiated PDP context.

Context

Anonymous Access C Set to true to indicate anonymous access (and that the Served IM S| is not supplied)

Indicator

Served IMS M IMSI of the served party (if Anonymous Access Indicator is FALSE or not
supplied).

Served IMEI C The IMEI of the ME, if available.

Served MSISDN (6] The primary MSISDN of the subscriber.

SGSN Address M The |P address of the current SGSN.

MS Network Capability 0 The mobile station Network Capability.

Routing Area 0 Routing Area at the time of the record creation.

Local Area Code O Location area code at the time of the record creation.

Cdl Identity (6] Cdll id at the time of the record creation.

Charging ID M PDP context identifier used to identify this PDP context in different records created
by GSNs

GGSN Address Used M The IP address of the GGSN currently used. The GGSN address is always the same
for an activated PDP.

Access Point Name M The logical name of the connected access point to the external packet data network

Network Identifier (network identifier part of APN).

APN Selection Mode @) An index indicating how the APN was selected.

PDP Type M PDP type, e.g. X.25, IP, PPP, IHOSS:OSP

Served PDP Address M PDP address of the served IMSI, e.g. an IPv4, |Pv6 or X.121.

List of Traffic Data M A list of changesin charging conditions for this PDP context, each time stamped.

Volumes Charging conditions are used to categorise traffic volumes, such as per QoS/tariff
period. Initial and subsequently changed QoS and corresponding data values are
listed. Data volumes are in Octets above the SNDCP layer and are separated for
uplink and downlink traffic.

Record Opening Time M Time stamp when PDP context activation is created in this SGSN
or record opening time on following partial records

Duration M Duration of thisrecord in the SGSN.

SGSN Change C Present if thisisfirst record after SGSN change.

Cause for Record Closing  |M The reason for the release of record from this SGSN.

Diagnostics 6] A more detailed reason for the release of the connection.

Record Sequence Number |C Partial record sequence number in this SGSN. Only present in case of partia
records.

Node ID 0 Name of the recording entity

Record Extensions O A set of network/ manufacturer specific extensions to the record.

Local Record Sequence 0] Consecutive record number created by this node. The number is allocated

Number sequentialy including all CDR types.

Access Point Name M The Operator Identifier part of the APN.

Operator Identifier

Charging Characteristics |C The Charging Characteristics flag set retrieved from the HLR.

CAMEL Information C Set of CAMEL information related to PDP context. For more information see

Description of Record Fields.
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GPRS charging data in GGSN (G-CDR)

If the collection of GGSN data is enabled then the following GPRS GGSN data shall be available for each PDP context.

Table 6: GPRS GGSN PDP context data

Field Description

Record Type M GPRS GGSN PDP context record.

Network initiated PDP C Present if thisisanetwork initiated PDP context.

context

Anonymous Access C Set to true to indicate anonymous access (and that the Served IMSI is not supplied).

Indicator

Served IMS M IMSI of the served party (if Anonymous Access Indicator is FALSE or not
supplied).

Served MSISDN (6] The primary MSISDN of the subscriber.

GGSN Address M The |P address of the GGSN used.

Charging ID M PDP context identifier used to identify this PDP context in different records created
by GSNs

SGSN Address M List of SGSN addresses used during this record.

Access Point Name M The logical name of the connected access point to the external packet data network

Network Identifier (network identifier part of APN).

APN Selection Mode @) An index indicating how the APN was selected.

PDP Type M PDP type, e.g. X.25, IP, PPP, or IHOSS:OSP

Served PDP Address M PDP address, e.g. an IPv4, IPv6 or X.121.

Remote PDP Address @) List of PDP addresses of the remote host or DTE e.g. an IPv4, IPv6, or X.121
(Included if the PDP typeis X.25)

Dynamic Address Flag C Indicates whether served PDP address is dynamic, that is allocated during PDP
context activation.

List of Traffic Data M A list of changesin charging conditions for this PDP context, each time stamped.

Volumes Charging conditions are used to categorise traffic volumes, such as per tariff period.
Initial and subsequently changed QoS and corresponding data values are listed. Data|
volumes are in octets above the GTP layer and are separated for uplink and
downlink traffic.

Record Opening Time M Time stamp when this record was opened.

Duration M Duration of thisrecord in the GGSN.

Cause for Record Closing  |M The reason for the release of record from this GGSN.

Diagnostics @) A more detailed reason for the release of the connection.

Record Sequence Number |C Partial record sequence number, only present in case of partia records.

Node ID 0 Name of the recording entity.

Record Extensions O A set of network/ manufacturer specific extensions to the record.

Local Record Sequence 0] Consecutive record number created by this node. The number is allocated

Number sequentialy including all CDR types.

Charging Characteristics |C The Charging Characteristics flag set retrieved from the HLR.
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GPRS mobile station mobility management data in SGSN (M-CDR)

If the collection of M'S mobility management data is enabled then GPRS SGSN shall start collecting information each
time the mobile is attached to the SGSN.

Table 7: GPRS SGSN mobile station mobility management data

Field Description

Record Type M GPRS SGSN mobility management record.

Served IMS] M IMSI of the MS.

Served IMEI C The IMEI of the ME, if available.
Served MSISDN (6] The primary MSISDN of the subscriber.

SGSN Address M The | P address of the current SGSN.

MS Network Capability O The mobile station network capability.

Routing Area @) Routing Area at the time of the record creation..

Local Area Code O Location Area Code at the time of record creation.

Cdl Identity @) Cell id at the time of the record creation.

Change of Location O A list of changesin Routing Area Identity, each time stamped.

Record Opening Time M Timestamp when this record was opened.

Duration O Duration of this record.

SGSN Change C Present if thisisfirst record after SGSN change.

Cause for Record Closing |M The reason for the release of the record in this SGSN.

Diagnostics 0 A more detailed reason for the release of the connection.

Record Sequence Number |C Partial record sequence number in this SGSN, only present in case of partial

records.

Node ID 6] Name of the recording entity.

Record Extensions (6] A set of network/ manufacturer specific extensions to the record.

Local Record Sequence O Consecutive record number created by this node. The number is allocated
Number sequentialy including all CDR types.

Charging Characteristics |C The Charging Characteristics flag set retrieved from the HLR.
CAMEL Information C Set of CAMEL related to Attach/Detach session. For more information see

Description of Record Fields.
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6.1.4 GPRS MO SMS data in SGSN (S-SMO-CDR)

If enabled, an S-SMO-CDR SGSN Mobile originated SMS record shall be produced for each short message sent

by a mobile subscriber via SGSN.

Table 8: SGSN Mobile originated SMS record

Field Description
Record Type M SGSN Mobhile Originated SMS.
Served IMS| M The IMSI of the subscriber.
Served IMEI ®) The IMEI of the ME, if available.
Served MSISDN ©) The primary MSISDN of the subscriber.
MS Network Capability (M The mobile station network capability.
Service Centre M The address (E.164) of the SM S-service centre.
Recording Entity M The E.164 number of the SGSN.
Location Area Code (6] The Location Area Code from which the message originated.
Routing Area Code 6] The Routing Area Code from which the message originated.
Cdl Identity ©) The Cell Identity from which the message originated.
Event Time Stamp M The time at which the message was received by the SGSN from the
subscriber.
M essage Reference M A reference, provided by the M S uniquely identifying this message.
SMS Result C The result of the attempted delivery if unsuccessful.
Record Extensions (6] A set of network/ manufacturer specific extensions to the record.
Node ID 6] Name of the recording entity.
Local Record @) Consecutive record number created by this node. The number is allocated
Sequence Number sequentially including all CDR types.
Charging Characteristics |C The Charging Characteristics flag set retrieved from the HLR.
Destination Number ()] The destination short message subscriber number.
CAMEL Information C Set of CAMEL information related to SM S session. For more information see

Description of Record Fields.
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615 GPRS MT SMS data in SGSN (S-SMT-CDR)

If enabled, an SGSN Mobile terminated SM S record shall be produced for each short message received by a
mobile subscriber via SGSN.

Table 9: SGSN Mobile terminated SMS record

Field Description
Record Type M SGSN Mobile terminated SMS.
Served IMS| M The IMSI of the subscriber.
Served IMEI ®) The IMEI of the ME, if available.
Served MSISDN ©) The primary MSISDN of the subscriber.
MS Network Capability |M The mobile station network capability
Service Centre M The address (E.164) of the SM S-service centre.
Recording Entity M The E.164 number of the SGSN.
Location Area Code (6] The Location Area Code to which the message was delivered.
Routing Area Code 6] The Routing Area Code to which the message was delivered.
Cdl Identity O The Cell Identity to which the message was delivered.
Event Time Stamp M Delivery time stamp, time at which message was sent to the MS by the
SGSN.
SM'S Result C The result of the attempted delivery if unsuccessful.
Record Extensions (6] A set of network/ manufacturer specific extensions to the record.
Node ID 6] Name of the recording entity.
Local Record @) Consecutive record number created by this node. The number is allocated
Sequence Number sequentially including all CDR types.

6.1.6 Description of Record Fields

This subclause contains a brief description of each field of the CDRs described in the previous subclause.

6.1.6.1 Access Point Name Network/Operator Identifier

These fields contain the actual connectedtegical Access Point Name Network/Operator Identifier determined either by
MS, SGSN or modified by CAMEL service. An APN can also be awildcard, in which case the SGSN selects the
access point address.-

The APN Network Identifier containing more than one label corresponds to an Internet domain name. The APN
Operator Identifier is composed of three labels. The first and second |abels together shall uniqguely identify the GPRS
PLMN (e.q. “operator name>.<operator group>.gprs’). =

See TS 23.003 [4] and TS 23.060 [8] for more information about APN format and access point decision rules.

6-1.6-76.1.6.X. Destination Number

This field contains short message Destination Number requested by the user.

6.1.6.X CAMEL Information

Thisfield includes following CAMEL information elements for PDP context (S-CDR), Attach/Detach on (M-
CDR) and Mobhile originated SMS (S-SMO-CDR) if corresponding CAMEL service is activated.
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+ CAMEL Access Point Name NI (S-CDR)

This field contains the network identifier part of APN before modification by the SCF.

« CAMEL Access Point Name Ol (S-CDR)

This field contains the operator identifier part of APN before modification by the SCF.

« CAMEL Calling Party Number (S-SMO-CDR)

Thisfield contains the Calling Party Number modified by the CAMEL service.

« CAMEL Destination Subscriber Number (S-SMO-CDR)

This field contains the short message Destination Number modified by the CAMEL service.

» CAMEL SMSC Address (S-SMO-CDR)

Thisfield contains the SM SC address modified by the CAMEL service.

» SCF address (S-CDR, M-CDR, S-SMO-CDR)

Thisfield identifies the CAMEL server serving the subscriber. Address is defined in HLR as part of CAMEL
subscription information

* Service key (S-CDR, M-CDR, S-SMO-CDR)

Thisfield identifies the CAMEL service logic applied. Service key is defined in HLR as part of CAMEL
subscription information.

+ Default Transaction/SMS Handling (S-CDR, M-CDR, S-SMO-CDR)

Thisfield indicates whether or not a CAMEL encountered default GPRS- or SMS-handling. Thisfield shall be
present only if default call handling has been applied. Parameter is defined in HLR as part of CAMEL subscription
information.

¢ Free Format Data (S-CDR, M-CDR, S-SMO-CDR)

Thisfield contains charging information sent by the gsmSCEF in the Furnish Charging Information GPRS messages
asdefined in 3G TS 29.078[23]. The data can be sent either in one FCl message or several FCl messages with
append indicator. This datais transferred transparently in the CAMEL sections of the relevant call records.

If the FCI is received more then once during one CAMEL call, the append indicator defines whether the FCI
information is appended to previous FCI and stored in the relevant record or the information of the last FCI
received is stored in the relevant record (the previous FCI information shall be overwritten).

In the event of partial output the currently valid ‘ Free format data is stored in the partial record.

« FFD Append Indicator (S-CDR, M-CDR)

Thisfield contains an indicator whether CAMEL free format datais to be appended to free format data stored in
previous partial CDR. Thisfield is needed in CDR postprocessing to sort out valid free format data for that call
leg from sequence of partial records. Creation of partial recordsisindependent on received FCls and thus valid
free format data may be divided to different partial records.

If field is missing then free format datain this CDR replaces all received free format data in previous CDRSs.
Append indicator is not needed in the first partial record. In following partial records indicator shall get value true
if all FClsreceived during that partial record have append indicator. If one or more of the received FCls for that
call leg during the partial record do not have append indicator then this field shall be missing.
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+ Level Of CAMEL services (S-CDR, M-CDR)

This field describes briefly the complexity of CAMEL invocation. Categories are same than in circuit switched

services and measure of resource usage in VPLMN reguested by HPLMN.

- ‘Basic’ meansthat CAMEL feature isinvoked during the PDP context activation phase only (e.q.: to modify

APN_NI/APN_Ol).

- 'Call duration supervision’ means that PDP context duration or volume supervision is applied in the gprsSSF _of

the VPLMN (Apply Charging message is received from the gsmSCF)

¢ Number of DP encountered (S-CDR, M-CDR)

Thisfield indicates how often armed CAMEL detection points (TDP and EDP) were encountered and is a

measure of signalling between VPLMN and CAMEL service and complements ‘ Level of CAMEL service' field.

8 Charging Data Record Structure

8.1 ASN.1 definitions for CDR information

Within the current GSM 12-series of specifications the ASN.1 definitions are based on X.208 [40] which has been
superseded by X.680. This newer version not only includes new features but al so removes some that were present in

X.208. It was agreed that where possible, the GPRS work would be based on those ASN. 1 features that were common
to both. However, where necessary, the new features in X.680 [41] be used in some places. X.208 feature that are no

longer in X.680 will not be used.

Changes (enhancenents) in GSML205- Dat aTypes:

Cal | Event Recor dType 1= | NTEGER
nmoCal | Record (0),
nt Cal | Record (1),
r oam ngRecor d (2),
i ncGat ewayRecor d (3),
out Gat ewayRecor d (4),
transitCal | Record (5),
moSMSRecor d (6),
nmt SMSRecor d (7,
mo SVBI WRecor d (8),
nmt SMSGW\Recor d (9),
ssActi onRecord (10),
hlrlnt Record (11),
| ocUpdat eHLRRecor d (12)
| ocUpdat eVLRRecor d (13),
comonEqui pRecord (14),
nmoTr aceRecor d (15),
m Tr aceRecor d (16),
t er MCAMVELI nt Recor d (17),
sgsnPDPRecor d (18)
ggsnPDPRecor d (19),
sgsnMVRecor d (20),
sgsnSMORecor d (21),
sgsnSMIRecor d (22)

}
GPRS_Char gi ng- Dat aTypes {... }

DEFINNTIONS IMPLICIT TAGS ::=

BEG N

- EXPORTS everyt hing

I MPORTS

Cell1d, Diagnostics, CallDuration, Minagenent Extensions,

MessageRef er ence,

Recordi ngEntity, SMSResult,

Level OF CAVELSer vi ce,

Ti meSt anp, MSI SDN, Locati onAreaCode,

Cal | edNunber, Cal I i ngNunber

FROM GSML205- Dat aTypes{ ccitt (0) identified-organization (4) etsi(0) nobil eDonain (0)
gsmOper at i on- Mai nt enance (3) noduleld (3) gsm12-05 (5) Informati onMbdel (0) asnlhbdule (2) 1}
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AddressString, | SDN-AddressString, | MSI, | MEl, DefaultGPRS-Handling, DefaultSMs-Handling
FROM MAP- CommonDat aTypes { ccitt identified-organization (4) etsi(0) nobil eDonain (0) gsnNetworkld
(1) nodul eld (3) nmap- ConmobnDat aTypes (18) version2 (2) }

bj ect | nst ance
FROM CM P-1 {joint-iso-ccitt ns(9) cmip(l) versionl (1) protocol (3)}

Managenent Ext ensi on
FROM At tri but e- ASNLModul e {joint-iso-ccitt ns(9) sm(3) part2 (2) asnlhodul e(2) 1}

AE-title
FROM ACSE-1 {joint-iso-ccitt association-control (2) abstract-syntax(1l) apdus(0) version(1l) };

-- Note that the syntax of AE-title to be used is from
-- CCOTT Rec. X.227 / 1SO 8650 corrigendum and not "ANY"

Cal | Event Record ::= CHO CE
sgsnPDPRecor d [0] SGSNPDPRecord,
ggsnPDPRecor d [1] GGSNPDPRecord,
sgsnMvRecor d [2] SGSNMVRecord,
sgsnSMORecor d [3] SGSNSMORecord,
sgsnSMIRecor d [4] SGSNSMrRecord
}
GGSNPDPRecor d c1= SET
{
recordType [0] Call Event RecordType,
networ kl nitiation [1] NetworklnitiatedPDPContext OPTI ONAL,
anonynousAccessl| ndi cat or [2] BOOLEAN OPTI ONAL,
servedl| MSI 3] IS,
ggsnAddr ess 4] GSNAddr ess,
chargingl D 5] Chargingl D,
sgsnAddr ess 6] SEQUENCE OF GSNAddress,
accessPoi nt NaneNl 7] AccessPoi nt NaneN ,
pdpType 8] PDPType,
ser vedPDPAddr ess 9] PDPAddr ess,
r enot ePDPAddr ess 10] SEQUENCE OF PDPAddress OPTI ONAL,
dynam cAddr essFl ag 11] Dynami cAddr essFl ag OPTI ONAL,
listOF Traf ficVol unes 12] SEQUENCE OF ChangeOf Char Conditi on,
recor dOpeni ngTi me 13] Ti neSt anp,
duration 14] Cal | Durati on,
causeFor Recd osi ng 15] CauseFor Recd osi ng,
di agnostics 16] Di agnostics OPTI ONAL,
recor dSequenceNunber 17] | NTEGER OPTI ONAL,
nodel D 18] Nodel D OPTI ONAL,
r ecor dExt ensi ons 19] Managenent Ext ensi ons OPTI ONAL,
| ocal SequenceNunber 20] Local SequenceNunber OPTI ONAL,
apnSel ecti onMode 21] APNSel ecti onMode,
char gi ngCharacteristics [22] ChargingCharacteristics COND Tl ONAL
SGSNMVRecor d c1= SET
{
recordType 0] Call Event Recor dType,
servedl Ms| 1] I M8l
servedl| MEI 2] I MEl OPTI ONAL,
sgsnAddr ess 3] GSNAddress,
msNet wor kCapabi l ity 4] MsSNet wor kCapabi | ity OPTI ONAL,
routi ngArea 5] Routi ngAreaCode OPTI ONAL,
| ocat i onAr eaCode 6] Locati onAreaCode OPTI ONAL,
cellldentity 7] Cellld OPTI ONAL,
changelLocati on 8] SEQUENCE OF Changelocati on OPTI ONAL,
recor dOpeni ngTi me 9] Ti meSt anp,
duration 10] Cal |l Duration OPTI ONAL,
sgsnChange 11] SGSNChange OPTI ONAL,
causeFor Recd osi ng 12] CauseFor Recd osi ng,
di agnostics 13] Diagnostics OPTI ONAL,
recor dSequenceNunber 14] | NTEGER OPTI ONAL,
nodel D 15] Nodel D OPTI ONAL,
r ecor dExt ensi ons 16] Managemnent Ext ensi ons OPTI ONAL,
| ocal SequenceNunber 17] Local SequenceNunber OPTI ONAL,
ser vedMs| SDN 18] MSI SDN OPTI ONAL
chargi ngCharacteristics [19] Chargi ngCharacteristics CONDI TI ONAL
CAMELI nf or mat i onMM 20] CAMELI nf or mat i onMM OPTI ONAL
}
SGSNPDPRecor d 1= SET

recordType [0] Call Event RecordType,
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networklnitiation [1] NetworklnitiatedPDPCont ext OPTI ONAL,
anonynousAccessl ndi cat or [2] BOOLEAN OPTI ONAL,
servedl MSI 3] IMS,
servedl MVEI 4] 1 MEI OPTI ONAL,
sgsnAddr ess 5] GSNAddress,
nmsNet wor kCapabi l ity 6] MSNet wor kCapabi | ity OPTI ONAL,
routi ngArea 7] RoutingAreaCode OPTI ONAL,
| ocat i onAr eaCode 8] Locati onAreaCode OPTI ONAL,
cellldentity 9] Cellld OPTI ONAL,
chargingl D 10] Chargi ngl D,
ggsnAddr essUsed 11] GSNAddress,
accessPoi nt NarmeNl 12] AccessPoi nt NameN ,
pdpType 13] PDPType,
ser vedPDPAddr ess 14] PDPAddress,
listOF Traf fi cVol unes 15] SEQUENCE OF ChangeOf Char Conditi on,
recor dOpeni ngTi me 16] Ti neSt anp,
duration 17] Call Durati on,
sgsnChange 18] SGSNChange OPTI ONAL,
causeFor Recd osi ng 19] CauseFor Recd osi ng,
di agnostics 20] Di agnostics OPTI ONAL,
recor dSequenceNunber 21] | NTEGER OPTI ONAL,
nodel D 22] Nodel D OPTI ONAL,
r ecor dExt ensi ons 23] Managenent Ext ensi ons OPTI ONAL,
| ocal SequenceNunber 24] Local SequenceNunber OPTI ONAL,
apnSel ecti onMbde 25] APNSel ecti onMbde
accessPoi nt NanreOl 26] AccessPoi nt Named
char gi ngCharacteristics [27] ChargingCharacteristics COND TI ONAL
CAMELI nf or mat i onPDP 28] CAMELI nf or mati onPDP_OPTI ONAL
b
SGSNSMORecor d c1= SET
{
recordType 0] Call Event Recor dType,
servedl| Ms| 1] I M8l
servedl MEI 2] I MEl OPTI ONAL,
ser vedMs| SDN 3] MBI SDN OPTI ONAL,
msNet wor kCapabi l ity 4] MsSNet wor kCapabi lity,
serviceCentre 5] AddressString,
recordi ngEntity 6] RecordingEntity,
| ocati onArea 7] Locati onAreaCode OPTI ONAL,
routi ngArea 8] RoutingAreaCode OPTI ONAL,
cellldentity 9] Cellld OPTI ONAL,
messageRef erence 10] MessageRef erence,
originationTime 11] Ti neSt anp,
snmeResul t 12] SMBSResult OPTI ONAL,
r ecor dExt ensi ons 13] Managenent Ext ensi ons OPTI ONAL,
nodel D 14] Nodel D OPTI ONAL,
| ocal SequenceNunber 15] Local SequenceNunber OPTI ONAL,
char gi ngCharacteristics [16] Chargi ngCharacteristics COND TI ONAL
desti nati onNunber 17] Cal | edNunber OPTI ONAL,
CAMELI nf or nat i onSM5 18] CAMELI nf or mati onSMS OPTI ONAL
}
SGSNSMTIRecor d 1= SET
{
recordType 0] Cal | Event RecordType,
servedl MSI 1] 1Ml
servedl MEI 2] I MEl OPTI ONAL,
ser vedMs| SDN 3] MBI SDN OPTI ONAL,
nmsNet wor kCapabi l ity 4] MSNet wor kCapabi lity,
serviceCentre 5] AddressString,
recordi ngEntity 6] RecordingEntity,
| ocati onArea 7] Locati onAreaCode OPTI ONAL,
routi ngArea 8] RoutingAreaCode OPTI ONAL,
cellldentity 9] Cellld OPTI ONAL,
originationTime 10] Ti neSt anp,
snmeResul t 11] SMSResult OPTI ONAL,
recor dExt ensi ons 12] Managenent Ext ensi ons OPTI ONAL,
nodel D 13] Nodel D OPTI ONAL,
| ocal SequenceNunber 14] Local SequenceNunber OPTI ONAL,
char gi ngCharacteristics [15] Chargi ngCharacteristics COND TI ONAL
}

gsmL205! nf or mati onMbdel OBJECT I DENTIFIER ::=
{ ccitt (0) identified-organization (4) etsi (0) nobil eDomain (0)
gsm Oper ati on- Mai ntenance (3) gsm 12-05 (5) informati onMbdel (0) }

gsmL205ASN1Mbdul e OBJECT | DENTIFIER  ::=
{ gsml205I nf or mati onMbdel asnlModul e(2) }
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gsml205Managedoj ect Cl ass OBJECT | DENTI FI ER : =
{ gsml205I nf ormati onModel managedOoj ect G ass(3) }

gsml205Package OBJECT | DENTI FI ER : =
{ gsml205I nf or mat i onMbdel package(4) }

gsml205NaneBi ndi ng OBJECT | DENTI FI ER : =
{ gsml205I nf ormati onModel naneBi ndi ng(6) }

gsml205Attri bute OBJECT | DENTI FIER : =
{ gsml205I nformati onModel attribute(7) }

gsml205Act i on OBJECT | DENTI FI ER : =
{ gsml205I nf ormati onModel action(9) }

gsmL205Not i fication OBJECT | DENTIFIER ::=
{ gsml205I nf or nati onModel notification(10) }

AccessPoi nt NaneNl := I A5String (SIZE(1..63))

-- Network ldentifier part of APNin "dot" representation
-- see TS 23.003

AccessPoi nt NaneQ c:= I A5String (SIZE(1..37))

-- Qperator ldentifier part of APN in dot representation
-- see TS 23.003

APNSel ect i onMbde: : = ENUMERATED

-- See Information Elenents TS 29. 060

MBor Net wor kPr ovi dedSubscri ptionVerified (0),
MSPr ovi dedSubscri pti onNot Veri fi ed (1),
Net wor kPr ovi dedSubscri pti onNot Veri fi ed (2)
}
CAMELAccessPoi nt NaneNl  :: = AccessPoi t NaneNl
CAMELAccessPoi nt NaneQ  :: = AccessPoi t Naned
CAMELI nf or mat i onMM .= SET
L
sCFAddr ess 1] SCFAddress OPTI ONAL,
servi ceKey 2] ServiceKey OPTI ONAL,
def aul t Transacti onHandl i ng 3] Defaul t GPRSHandl i ng OPTI ONAL,
nunber O DPEncount er ed 4] Nunber O DPEncount er ed OPTI ONAL,
| evel OF CAMELSer vi ce 5] Level OF CAMELSer vi ce OPTI ONAL,
freeFor nat Dat a 6] FreeFormat Data OPTI ONAL,
f FDAppendI ndi cat or 7] FreeFor nat Dat aAppendl ndi cat or OPTI ONAL
b
CAMELI nf ormati onPDP :: = SET
sCFAddr ess 1] SCFAddress OPTI ONAL,
servi ceKey 2] ServiceKey OPTI ONAL,
def aul t Transacti onHandl i ng 3] Defaul t GPRSHandl i ng OPTI ONAL,
cAMELAccessPoi nt NaneNl 4] CAMELAccessPoi nt NaneNl OPTI ONAL,
CcAMELAccessPoi nt NaneQ 5] CAMELAccessPoi nt NameO OPTI ONAL,
nunber O DPEncount er ed 6] Nunber OF DPEncount er ed OPTI ONAL,
| evel O CAMELSer vi ce 7] Level OF CAMELServi ce OPTI ONAL—,
fr eeFor nat Dat a 8] FreeFormat Dat a OPTI ONAL,
f FDAppendI ndi cat or 9] FreeFor mat Dat aAppendl ndi cat or  OPTI ONAL
b
CAMELI nf or mat i onSVB .= SET
L
sCFAddr ess 1] SCFAddress OPTI ONAL,
servi ceKey 2] ServiceKey OPTI ONAL,
def aul t SMSHandl i ng 3] Def aul t SMSHandl i ng OPTI ONAL,
CAMELCal | i ngPar t yNunber 4] CallingNunber OPTI ONAL,
cAMELDest i nati onSubscri ber Nunber[5] Cal |l edNunber OPTI ONAL,
CAMEL SMSCAddr ess 6] AddressString OPTI ONAL,
fr eeFor nat Dat a 7] FreeFormat Dat a OPTI ONAL
b

CauseFor Recd osing ::= | NTEGER
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{
-- in GGSN the val ue sGSNChange shoul d be used for partial record
-- generation due to SGSN Address List Overflow
-- cause codes 0 to 15 are defined in GSML2. 05 as ' CauseFor Termi (cause for term nation)
nor mal Rel ease (0),
abnor mal Rel ease (4),
CAMELI ni t Cal | Rel ease (5),
vol urmeLi m t (16),
timelimt (17),
sGSNChange (18),
maxChangeCond (19),
managenent I nterventi on (20)
}
ChangeCondi ti on ::= ENUMERATED
{
goSChange (0),
tariffTine (1),
recordC osure (2)
}
ChangeO Char Condi ti on 11 = SEQUENCE
-- used in PDP context record only
{ .
gosRequest ed [1] QoSlnformation OPTI ONAL,
gosNegot i at ed [2] QoSlnformati on OPTI ONAL,
dat aVol umeGPRSUpl i nk [3] Dat aVol umeGPRS,
dat aVol umeGPRSDownl i nk [ 4] Dat aVol uneGPRS,
changeCondi ti on [5] ChangeCondition,
changeTi e [6] Ti meStanp
}
ChangelLocation ::= SEQUENCE
-- used in SGSNMVRecord only
{ . .
| ocat i onAr eaCode [0] Locati onAreaCode,
rout i ngAr eaCode [1] Routi ngAreaCode,
cellld [2] Cell 1D OPTI ONAL,
changeTi me [3] TimeStanp
}
Chargingl D ::= I NTEGER (0..4294967295)
-- generated in GGSN, part of PDP context, see TS 23.060
-- 0..4294967295 is equivalent to 0..2**32-1
Dat aVol umeGPRS  :: = | NTEGER
-- The volume of unconpressed data transferred in octets.
Dynami cAddressFl ag ::= BOOLEAN
ETSI Address ::= AddressString
--first octet for nature of address, and nunbering plan indicator (3 for X 121)
--other octets TBCD
-- See TS 29.002
FFDAppendl ndi cator ::= BOOLEAN
FreeFormatData ::= OCTET STRI NG (SIZE(1..160)
-- Free formated data as sent in the Furni shChargingl nfornmati onGPRS
-- see TS 29.002
GSNAddress ::= | PAddress
| PAddr ess ;= CHO CE
{
i PBi nar yAddr ess | PBi nar yAddr ess,
i PText Repr esent edAddr ess | PText Repr esent edAddr ess
}
| PBi nar yAddress ::= CHO CE
i PBi nV4Addr ess [0] OCTET STRI NG (S| ZE(4)

),
i PBi nV6Addr ess [1] OCTET STRING (S| ZE(16))



17

}
| PText Repr esent edAddr ess ;= CHO CE

-- IP address in the famliar "dot" notation

i PText V4Addr ess [2] IA5String (SIZE(7..15)),
i PText V6Addr ess [3] I1A5String (SIZE(15..45))
}
Local SequenceNunber ::= | NTEGER (0..4294967295)
-- Sequence nunber of the record in this node
-- 0.. 4294967295 is equivalent to 0..2**32-1, unsigned integer in four octets
MSNet wor kCapabi lity ::= OCTET STRING (SI ZE(1))
Net wor kil ni ti at edPDPCont ext ::= BOOLEAN
-- Set to true if PDP context was initiated fromnetwork side
NodelD ::= 1A5 string (SIZE(1..20))
PDPAddress ::= CHO CE
i PAddr ess [0] | PAddress,
eTSI Addr ess [1] ETSI Addr ess
}
PDPType ;1= OCTET STRING (Sl ZE(2))
--OCTET 1: PDP Type Organi zation
--OCTET 2: PDP Type Number
-- See TS 29.060
QoSDel ay 11 = ENUMERATED
-- See Quality of service TS 24.008
del ayd assl (0),
del ayd ass2 (1),
del ayCl ass3 (2),
del ayd ass4 (3)
}
QoSInformation ::=SEQUENCE
{
reliability [0] QoSReliability,
del ay [1] QoSDel ay,
precedence [2] QoSPrecedence,
peakThr oughput [3] QoSPeakThr oughput,
meanThr oughput [4] QoSMeanThr oughput
}
QoSMeanThr oughput 11 = ENUMERATED
{
-- See Quality of service TS 24.008
best Ef fort (0),
meanl100oct et Ph (1),
mean200oct et Ph (2),
mean500oct et Ph (3),
meanl1000oct et Ph (4),
mean2000oct et Ph (5),
mean5000oct et Ph (6),
mean10000oct et Ph (7,
mean20000oct et Ph (8),
mean50000oct et Ph (9),
mean100000oct et Ph (10),
mean200000oct et Ph (11),
mean500000oct et Ph (12),
mean1000000oct et Ph (13),
mean2000000oct et Ph (14),
mean5000000oct et Ph (15),
mean10000000oct et Ph (16),
mean20000000oct et Ph (17),
mean50000000oct et Ph (18)
}
QoSPeakThr oughput 11 = ENUMERATED
{

-- See Quality of service TS 24.008
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unspeci fied (0),
upTol00Cct et Ps (1),
upTo200Cct et Ps (2),
upTo4000QCct et Ps (3),
upTo800Cct et Ps (4),
upTol600Cct et Ps (5),
upTo32000Cct et Ps (6),
upTo6400Cct et Ps (7)),
upTo0128000Cct et Ps (8),
upTo25600Cct et Ps (9)

}

QoSPr ecedence ;1 = ENUMERATED
-- See Quality of service TS 24.008
unspeci fi ed (0),
highPriority (1),
normal Priority (2),
lowPriority (3)

}

QoSReliability ::= ENUMERATED
-- See Quality of service TS 24.008
unspecifiedReliability (0),
acknow edgedGTP (1),
unackGTPAcknowLLC (2),
unackGTPLLCAcknowRLC (3),
unackGIPLLCRLC (4),
unacknowUnpr ot ect edDat a (5)

}

Rout i ngAr eaCode ::= OCTET STRI NG (SI ZE(1))
-- See TS 24.008 --

SCFAddress ::= AddressString
-- See TS 29.002

SGSNChange ::= BOOLEAN
-- present if first record after inter SGSN routing area update
-- in new SGSN

Char gi ngCharacteristics ::= OCTET STRI NG (SI ZE(1))

-- Descriptions for the bits of the flag set:

-- Bit 1: H (Hot billing) = ' 00000001' B
-- Bit 22 F (Flat rate) = '00000010' B
-- Bit 3: P (Prepaid service) = ' 00000100' B
-- Bit 4: N (Normal billing) = ' 00001000' B
-- Bit 5 - (Reserved, set to 0) = ' 00010000' B
-- Bit 6: - (Reserved, set to 0) = ' 00100000' B
-- Bit 7: - (Reserved, set to 0) = ' 01000000' B
-- Bit 8 - (Reserved, set to 0) = '10000000' B
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