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3.2

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be
found in TS 21.905 [1].
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Abbreviations
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APN Access Point Name
BG Border Gateway
BS Billing System
BSS Base Station Subsystem
CDR Call Detail Record
C-ID Charging ID
CG Charging Gateway
CGF Charging Gateway Functionality
GTP GPRS Tunnel Protocol
CMIP Common Management Information Protocol
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 Protocal, 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
RAB Radio Access Bearer
RAC Routing Area Code
RNC Radio Network Controller
SGSN Serving GPRS Support Node
SNDCP Sub-Network Dependent Convergence Protocol
SNMP Simple Network Management Protocol
SS7 Signalling System No. 7
SCDR Serving GPRS Support Node — Call Detail Record
S SMO-CDR  SGSN delivered Short message Mobile Originated — Call Detail Record
S SMT-CDR  SGSN delivered Short message Mobile Terminated — Call Detail Record
TID Tunnel Identifier
3.3 Symbols
For the purposes of the present document the following symbols apply:
A Interface between an MSC and a BSC.
Ga Charging data collection interface between a CDR transmitting unit (e.g. GGSN or SGSN) and a

CDR receiving functionality (CGF).
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Gb Interface between an SGSN and a BSC.

Gc Interface between an GGSN and an HLR.

Gd Interface between an SMS-GM SC and an SGSN, and between a SMS-IWM SC and an SGSN.

Gf Interface between an SGSN and an EIR.

Gi Reference point between GPRS and an external packet data network.

Gn Interface between two GSNs within the same PLMN.

Gp Interface between two GSNs in different PLMNSs. The Gp interface allows support of GPRS
network services across areas served by the co-operating GPRS PLMNs.

Gr Interface between an SGSN and an HLR.

Gs Interface between an SGSN and an MSC/VLR.

kbit/s Kilobits per second.

R Reference point between a non-ISDN compatible TE and MT. Typically this reference point

supports a standard serial interface.

Um Interface between the mobile station (MS) and the GPRS fixed network part. The Um interfaceis
the GPRS network interface for providing packet data services over theradio to the MS. The MT
part of the MSis used to access the GPRS services through this interface.

5

Charging Principles

5.3 Charging Data Collection Principles

Call datarecord generation and contents should be flexible and unnecessary redundancy in data should be avoided.

1.

.U"

There are two main records types (one for the SGSN and one for the GGSN related to PDP contexts). Each PDP
context generates its own record. A third record is provided for mobility management in the SGSN. The SGSN may
also provide two SMS related records in case of short message delivery.

Optional basic location information may be included in the PDP context records.
Records shall only include relevant information, i.e. traffic activity since last record.

The criteriafor record generation is based on real time needs, information safety (backup) and some specific
events, such as expiry of the partial record timer(s), transferred data volume limit(s), inter SGSN routing area
update.

Change of tariff period (if used) should not cause new CDRs to be sent to avoid peaksin data transfer. Instead such
events should close the existing volume counters and open new ones when appropriate traffic is detected. This can
be done by having a new record in the same message. It is up to the operator how often the CDRs are transferred
from a GSN.

5. 5-Both SSGN and GGSN nodes shall collect information from same chargeable sessions (PDP contexts). A unique
reference (Charging ID and GGSN address) is needed to enable connection between information from several
records produced from same PDP context.
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6. The RNC shall collect the amount of not transferred downlink data, i.e., data that the RNC has either discarded or
forwarded to a 2G-SGSN, for an MS's RABs when instructed by the 3G-SGSN.

5.4 Volume counting in RNC

The 3G-SGSN counts all downlink data sent to the RNC over lu interface. Any discarded data between MS and RNC
causes inaccurate charging, as the 3G-SGSN cannot account for this and subsequently causing overcharging.
Additionally any buffered datain the RNC at RAB release or forwarded to another SGSN during handover is possible
counted again i.e. twice, which causes overcharging.

To avoid inaccurate charging at the 3G-SGSN, the 3G-SGSN will always instruct the RNC at RAB setup to count the
unsent downlink data towards the MS.

The reporting of unsent data by the RNC to the 3G-SGSN will only occur at RAB release. This occurs at either the
termination of the PDP context or handover.

The 3G-SGSN shall not use the optiona ‘ Data Volume Request’” message to RNC in any situation, as this shall cause a
significant performance impact to both the RNC and 3G-SGSN.

When 3G-SGSN receives areport of unsent data volume from the RNC at RAB release. The 3G-SGSN shall report this
value to the ‘' RNC Unsent Downlink Volume' field in the S-CDR.

6 Charging Data Collection

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 thisis a network 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 IMSI 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 6] Routing Area at the time of the record creation.

Loca AreaCode O Location area code at the time of the record creation.

Cell Identity (6] Cell 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, eg. X.25, IP, PPP, IHOSS:OSP

Served PDP Address M PDP address of the served IMSI, e.g. an IPv4, IPv6 or X.121.
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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 ©) 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 sequentially including all CDR types.

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

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

RNC Unsent Downlink C The downlink data volume which the RNC has not sent to M S.
Volume

6.1.6 Description of Record Fields

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

6.1.6.9 List of Traffic Data Volumes

Thislist includes one or more containers, which each include the following fields:

Data Volume Uplink, Data VVolume Downlink, Change Condition and Time Stamp.

Data V olume includes the number of octets transmitted during the use of packet data services.

Change condition defines the reason for closing the container (see 5.7.1 and 5.7.3), such as tariff time change, QoS
change or closing the CDR. Change time is a time stamp which defines the moment when the new volume counts are
started or CDR is closed. All the active PDP contexts do not need to have exactly the same time stamp e.g. due to same
tariff time change (variance of the time stamps is implementation and traffic load dependent and is out of the scope of
standardisation).

First container includes following optional fields. QoS Requested (not in G-CDR) and QoS Negotiated. In following
containers QoS Negotiated is present if previous change condition is QoS change.

Following is an example of alist, which has three containers (sets of volume counts) caused by one QoS change and one
tariff time change.

Table 10: Example list of traffic data volumes

QS Requested = QoS1

QoS Negotiated = QS1 QoS Negotiated = QS2

Data Volune Uplink =1 Data Vol unme Uplink = 5 Data Vol une Uplink = 3

Data Vol ume Downlink = 2 Data Vol ume Downlink = 6 Data Vol ume Downlink = 4

Change Condition = QoS change Change Condition = Tariff change |Change Condition = Record cl osed
Time Stanp = TI ME1 Time Stanp = TI ME2 Time Stanp = TI ME3

First container includes initial QoS values and corresponding volume counts. Second container includes new QoS values
and corresponding volume counts before tariff time change. Last container includes volume counts after the tariff time
change. Following total volume counts can be itemised (tariff1 is used before and tariff2 after the tariff time change):
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Container
QoSl+Tariffl uplink =1, downlink = 2 1
QS2+Tariff1l uplink = 5, downlink = 6 2
QoS2+Tari ff2 uplink = 3, downlink = 4 3
Qvs1 uplink = 1, downlink = 2 1
QoS2 uplink = 8, downlink = 10 2+3
Tariffl uplink = 6, downlink = 8 1+2
Tariff2 uplink = 3, downlink = 4 1

The amount of data counted in the GGSN shall be the data volume sent over the GTP layer. Therefore the data
countedalready includes the IP/X.25 PDP bearer protocols.

The data volume counted in the SGSN covers the amount of data transferred in the SNDCP PDUs. Therefore the data
counted already includes the IP/X.25 PDP bearer protocols.

In order to avoid that downstream packets transmitted from the old SGSN to the new SGSN at inter SGSN RA update
induce the increase of the PDP CDR downstream volume counters in both SGSN the following ruleis foll owed:

- Ffor PDP contexts using LL C in unacknowledged mode: an SGSN shall update the PDP CDR when the packet
has been sent by the SGSN towards the MS;

- InGSM,- —for PDP contexts using LLC in acknowledged mode: an 2G-SGSN shall only update the PDP CDR
at the reception of the acknowledgement of the correct reception of a downstream packet by the MS. This
implies that for downstream packets under transmission at inter SGSN RA update a packet sent by the old SGSN
actualy received by the M S and acknowledged by the M S towards the new SGSN through the RA update
complete message induces the update of the PDP CDR record by the new SGSN.

- InUMTS, The not transferred downlink data‘ RNC Unsent Downlink Volume' can be accounted for in the S
CDR, i.e., datathat the RNC has either discarded or forwarded during handover.

Data volumes retransmitted (by RLC or LLC) due to poor radio link conditions shall not be counted.

6.1.6.X RNC Unsent Downlink Volume

Thisfield contains the unsent downlink volume that the RNC has either discarded or forwarded to 2G-SGSN and
dready included in S-CDR. Thisfield is present when RNC has provided unsent downlink volume count at RAB release
and can be used by a downstream system to apply proper charging for this PDP context.

8 Charging Data Record Structure

8.1 ASN.1 definitions for CDR information

SGSNMVRecor d ci= SET

{
recordType Cal | Event Recor dType,
servedl| MSI I MBI,
servedl| MEI I MEI OPTI ONAL,
sgsnAddr ess GSNAddr ess,

nmsNet wor kCapabi l ity
routi ngArea

| ocat i onAr eaCode
cellldentity
changelLocati on
recor dOpeni ngTi ne
duration

MBNet wor kCapabi ity OPTI ONAL,

Rout i ngAr eaCode OPTI ONAL,

Locat i onAr eaCode OPTI ONAL,

Cel | 1d OPTI ONAL,

SEQUENCE OF Changelocati on OPTI ONAL,
Ti meSt anp,

0] Call Duration OPTI ONAL,

POO~NOUIAWNEFEO
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sgsnChange

causeFor Recd osi ng

di agnostics

recor dSequenceNunber
nodel D
recor dExt ensi ons

| ocal SequenceNunber

ser vedMs|I SDN

char gi ngCharacteristics
r NCUnsent Downl i nkVol ure

11
12
13
14
15
16
17
18
22
23

SGSNChange OPTI ONAL,

CauseFor Recd osi ng

Di agnostics OPTI ONAL,

I NTEGER OPTI ONAL,

Nodel D OPTI ONAL,
Managenent Ext ensi ons OPTI ONAL,

Local SequenceNunber OPTI ONAL

MSI SDN OPTI ONAL

Char gi ngChar acteristics CONDI Tl ONAL,
Dat aVol uneGPRS OPTI ONAL
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