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1 Document Information

1.1 Scope and Purpose

This document describes the implementation of the Diameter prototolthe NSquared
Diameter/Signalling Gatewdgr outbound communication with a@CSor reattime charging using
the N-SquaredService Control Poinlt should be read in conjunction withe N2SCPrechnical Guide
[R1] and N2DSG Technical Guide?|R

This document assumes a working knowledge of theviaait Diameter protocol documents and its
network implementation.

1.2 Definitions, Acronyms, and Abbreviations

3GPP ThirdGeneraton Partnership Project
ASA Abort Session Answer

ASR Abort-SessiorRequest

AVP Attribute-Value Pair

BFT Billing Rilure Treatment
BAU Business As Usual
BSS Business Support Systems

CAMEL Customized Applications for Mobile networks Enhanktedic
CCA Credit Control Answer
CCR CreditControlRequest
CEA Capabilities Exchangenswer
CER CapabilitiesExchangeRequest

Cal Cell Global ID

DP Detection Point

DPA DisconnectPeerAnswer
DPR DisconnectPeerRequest

DTLS Datagram Transport Layer Security

DSG Diameter/Signalling Gateway

DWA Device Watchdog Answer

DWR DeviceWatchdogRequest

ECUR EventChargingvith Unit Reservation
EDR Event Data Record

ETSI European Telecommunications Standards Institute
IEC ImmediateEvent Debit
IN Intelligent Network

INAP Intelligent Network Applicaion Part
IP Internet Protocol

IPSec IP Security

ISDN Integrated ServiceBigital Network
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LAC Location Area Code
MCC Mobile Country Code
MF Mobile Forwarded
MNC Mobile Network Code
MO Mobile Originated
MSCC Multiple Services CrediControl
MT Mobile Terminated
N2 N-Squared
NGIN Next Generation Intelligent Network

OCsSs Online Charging Server

0SS Operational Support Systems

RAA ReAuth-Answer

RAR ReAuth-Request

RFC Request For Comments
SCP Service Control Point
SCTP Stream Control Transmission Protocol

SCUR Session Charging with Unit Reservation

TCP Transmission @htrol Protocol

TLS Transport Layer Security

TS Technical Specification

TX Diameter client response pending timer

1.3 References

The following documents are referenced within this document:

Reference  Document

[R1] N2 SCPrechnical Guide

[R2] IETF RF(783(Diameter Base ProtocaDctober 201p

[R-3] IETF RF8506(Diameter Credit Control ApplicatipMarch 2019
[R4] 3GPP TS 32.299 Diameter charging applicatieekase 6.0.0
[R-5] N2 DSGdchnical Guide
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1.4 Ownership and Usage

This documentincludng the information contained herein, is proprietary te9quared Software (NZ)
Limitedbut released for informational purposes only.

This documenshall not beused orreproduced for any other purpse withoutthe written approval of
N-SquaredSoftwae (NZ Limited

N-Squared Software (NZ) Limited
PO Box 5035
Terrace End
Palmerston North 4410
New Zealand
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3 Introduction

3.1 N2DS®verview

The NSquared Diameter/Signalling Gateway is a protocol conversion applthaténtegrates a
DiametercapableOCSwith IN and NGINetworksfor charging and control of voice calls and SMS
events.It provides both session and evemntrol for prepaid, postpaid, and hybrid networks.

N2DSG is deployed on theSquaredService Control Pointvhichprovideshigh availability and linear
horizontal scalabilityand is @ployed onlow-costcommodity x8664 hardwarewith minimal third
party lcensingcharges The result is a cosfffective deployment which can be easily upscaled in
response to future business growth.

3.2 Diameter Overview

The Dameter protocol is widely used for authorization and control of traffic. The base protocol is
defined n RFC 6733 {B, with credit control extensions from RB&06[R-3]. Credit control is further
extended by the 3GPP charging applicationd][R

One nonble feature of the Diameter protocol is its ability to allow custom AttribMtdue Pairs (AVPS)
to beused when both the client and server are configured to understand them.

3.3 General Restrictions

Specific compliance to the RFCs and TS documentationdshbassin sectiort: REC Compliangebut
there are some higlhevel Diameter interactions and features that are not supportedNB{pSG

1 In-band security over TLS/DTLS is sugpported. If desired, an external IPSec gateway can
provide transport layer security.

1 N2DSGloes rot supply DiameteMSCC credit poolingr tariff change. The standard validity
time and quota grant mechanisms are used for credit control.

1 Validity time d session grants cannot be enforced

9 Although N2DSG supports MSCC messaging, it does not suppdtt ddE€essions withn a
single parent session. MSCC sessions and their parent are tightly coupled.

9 Diameter peer election, request proxying, and requesianding are not supported2DSG
is intended to be a terminallientendpoint for credit controkewversin a single easystem.
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4 Diameter Messaging

4.1 Message Encoding

All Diameter messaging sent BgDSGuvill follow the basic encoding of RFC 6733. Receivat&er
messages must also follow this encoding.

4.1.1 Diameter Headers
All Diameter headers sent IN2DSGomply withRFC 6733 section 3.

Field Type/ Length ‘ Notes

Version 1 octet Always set to 1.
Message Length 3 octets Total message length, including header.
Command Flags 1 octet Setas perRFC 6733, RRPE Trrrr
Command Code 3 octets Only thefollowing command codes are supported:

1 Code 257CapabilitiesExchangéRequesi{CER) and
CapabilitiesExchangeAnswer(CEA)

1 Code 280DeviceWatchdogReques{DWR) and
DeviceWatchdogAnswer(DWA)

1 Code 282: Disconneé&teerRequest (DPR) and
DisconnectPeerAnswer (DPA)

1 Code 272CreditControlReques{CCR) and
CreditControtAnswer(CCA)

1 Code 274: AborSessiorReques{ASR) and

Abort-SessioPAnswer ASA)
ApplicationID 4 octets Set to4 for CCRCCA and ASR/AS#therwise0.
Hop-by-Hop Identifier | Unsigne®2, | Set as per RFC 6733.
4 octets
Endto-End Identifier | Unsigned32, | Set as per RFC 6733.
4 octets

Table 1: Diameter headers

4.1.2 Diameter AVPs
All DiameterAVPssent byN2DSG&omplywith RFC 6733 section 3.

Field Type / Length ‘ Notes

AVP Code 4 octets -
AVP Flags 1 octet Set as per RFC 6733, MM Prrrrr.
Flag values will be set according to the individual AVP
definition.
AVP Length 3 octets Total AVP lengthncluding header.
VendorID 4 octets Includedonly if required forthe vendorspecificAVP definiton.
Data Variable As specified by the AVP Code and AVP Length.

Table 2: Diameter AVPs

In addition to the stated compliance to standard AVPs givehalsle 10N2DSQGompliance to RFC
6733 Table 11N2DSGomplance to RF8506 Table 12N2DSGompliance to TS 32.298nd the
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N-Squared vendaespecificAVPs specifakin Table 15N-Squared vendespecific AVR&N2DSGnay be
configured to receive and seradiditionalarbitrary standard ovendorspecific AVPs for use in rating.
Refer tothe N2DS@ echnical GuidgR-1] for further details.

4.1.3 AVP Data Types

N2DSGsupportsmost basic ad derived data types specified in RFC 6733 sections 4.2 and 4.3.
Specificallythe following AVP da types are supported

=

OctetString

Integer32/ Integer64
Unsigned32 Unsigned64
Diameterldentity
Grouped

Address

Time

UTF8String

Enumerated

= =4 =4 4 -4 -4 -8 -9

The followingAVP data types are not supported:

9 DiameterURI
9 Float32 / Float64
i [IPFilterRule
4.2 Connection Management

N2DSGnay be configured to accept inbound connections framto invoke outbound connections
to, chargingserversfollowing the capability exchange transiet specified in RFC 6733 section 5.3.
Connection management command codes supportetlBpSGre:

1 CapabilityExchangerequest (CER) and Capabitischangednswer (CEA)
9 DisconnectPeerRequest (DPR) and DisconnPeterAnswer (DPA)
1 DeviceWatchdogReques{DWR) and Devie&/atchdogAnswer (DWA)

Themessage parameterfer these command codeare shown irthe following sections.

N2DSGnust be configured with a witelist of chargingserverinformation for serversthat initiate
connections taN2DSG

Connectionsnay be maddo and fromN2DS®&ver either TCP or SCTP.

Refer tothe N2DSGTechnical Guide for detai of the configuration allowed for connection
management.
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4.2.1 Capability Exchange Messages
Depending on whetheN2DSGs configured to listen or initiate cono#dons, both CER and CEA

messages may be sent and/or received.

Field AVP Data Type Presence Inbound Notes Notes
Code CER CEA
ResultCode 268 Unsigned32 0 1 - Set as per RFC
6733.
OriginHost 264 | Diameterldentity | 1 1 Must match Set from
whitelist. configuration.
OriginRealm 296 | Diameterldentity | 1 1 - Set from
configuration.
HostIP-Address | 257 Address 1+ 1+ | Must match Set from
whitelist. configuration.
Vendokld 266 Unsigned32 1 1 - Setfrom
configuration.
ProductName 269 UTF8String 1 1 - Set from
configuration.
OriginStateld 278 Unsigned32 01| 01 | - Not used for
session
maintenance.
ErrorMessage | 281 UTF8String 0 0-1 | Ignored by default. | Only sent in error
cases.
Set as per RFC
6733.
FailedAVP 279 Grouped 0 0-1 | Ignored by default. | Onlysent in error
cases.
Set as per RFC
6733.
Supported 265 Unsigned32 0+ o+ | - Set from
Vendorld configuration.
Auth- 258 Unsigned32 0+ 0+ | Must be set to 4. Set to 4.
Applicationld
InbandSecurity | 299 Unsigned32 0+ 0+ | Ignored by default. | Not sent by déult.
Id
Acct 259 Unsigned32 0+ 0+ | Ignored by default. | Not sent by default.
Applicationld
VendorSpecific | 260 Grouped 0+ 0+ | Ignored by default. | Not sent bydefault.
Applicationld
Firmware 267 Unsigned32 0-1 | 01 | Ignored by default. | Not sent by @fault.
Revision
(other AVPS) * * * * Ignored by default. | Not sent by default.

Table 3: Capability exchange messagarameters
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4.2.2 Disconnect Peer Messages

Whenthe N2DSGlatform is taken out of service, a DPR message is sent to all connected charging
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servers Theseserversmay attempt to reconnect as required configured to initiate connections

In cases where a DPRrisceived from a chargingerver and N2DSGis confgured to initiate
connections, the Disconne@ause AVP is nabnsideredand reconnections will be maden the
configured schedule.

Field AVP Data Type Presence Inbound Notes Notes
Code DPR DPA
Resllt-Code 268 Unsigned32 0 1 - Set as per RFC
6733.
OriginHost 264 | Diameterldentity | 1 1 Must match As per CER/CEA.
CER/CEA.
OriginRealm 296 | Diameterldenity 1 1 Must match As per CER/CEA.
CER/CEA.
Disconnect 273 Enumerated 1 0 Ignored by default. | Setto 0
Cause Reconnection will | (REBOOTING).
occur on the
configuredSCP
scheduleunless
configured
otherwise
ErrorMessage | 281 UTF8String 0 0-1 | Ignored by déault. | Only sentin error
cases.
Set as per RFC
6733.
FailedAVP 279 Grouped 0 0-1 | Ignored bydefaut. | Only sentin error
cases.
Set as per RFC
6733.
(other AVPS) * * * * Ignored by default. | Not sent by default.

Table 4: Disconnect peer message parameters

4.2.3 DeviceWatchdogMessages

The SCRwill send DWRs to currentlyonnected chargingerversafter no traffic 8 sent orreceived
from them for a configurable period.

Under normal circumstancebsl2DSGuvill always respond to a DWR from a connected charggmger
postively to indicate that tle system is functioningatisfactorily

Field AVP Data Type Presence  Inbound Notes Notes
e DWR DWA
ResultCode 268 Unsigned32 0 1 - Set as per RFC
6733.
OriginHost 264 | Diameterldentity 1 1 Must match As per CR/CEA.
CER/CEA.
OriginRealm 296 | Diameterldentity 1 1 Must match As per CER/CEA.
CER/CEA.
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Field AVP Data Type Presence  Inbound Notes Notes
Code DWR DWA
ErrorMessage | 281 UTF8String 0 0-1 | Ignored by Only sent in error
default. cases.
Set as per RFC
6733.
FailedAVP 279 Grouped 0 0-1 | Ignored by Only sent in error
default. cases.
Set as per RFC
6733.
OriginStateld 278 Unsigned32 1 1 - Not used for
session
maintenance.
(other AVPs) * * * * Ignored by Not sent by
default. default.

Table 5: Device watchdog message parameters
4.3 Duplicate Messages

4.3.1 Received Messages

N2DSGupports messageetransmission bgerversby using the retransmit command flag. For more
information on this flagrefer to RFC 6733 section 3. Additionall2DSGsupports transport layer
retransmission for Diameter messaging.

No duplicate detection iperformed by N2BG

4.3.2 Sent Messages

The retransmit flag may be set on request messages sent NBBSGThenumberof retransmissions
for request messages is configurable.

N2DSG does not set the retransmit command flag on answer messages, as per RIHO\GZ28r,
the amaunt of transport layer retransmissions is configurable.

Note thatN2DSGloes not persist Diameter ssions in nofvolatile storage, so no duplication after
reboot can occufor answer messages.

4.4 Credit Control Messaging

Credit control messang is the primay function ofthe N2DS@latform. Command codes supported
by N2DSGor credit control are:

1 CreditControl-Request (CCR) and Cre@iintrotAnswer (CCA)
1 Abort-SessiorRequest (ASR) and Ab&essioPAnswer (ASA)

The message parameters fdrese command cagbs are shown in the following sections.
Refer toN2DSJ echnical Guide for details of the configuoat allowed for credit control.

Reauthorization is not supported by N2DSG
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4.4.1 Credit Control Messages

N2DSG sends CCR messagebdmmg servers and receivE€CA messages in response

44.1.1 CreditControlRequest Messages

N2DSGends CCR messages as shown bdkmte that this is expected to benly the base of any charging control messagiogall but the simplest
applications and additional AVPs (either from tB&PP standard arendorspecificrequirementg may be required to support rich charging definitiohrs.
particular, the contents of the Servideformation AVP is expected to be greatly expanded to supelYDCS with appropriate netwot&vel informationfor
charging. Refer to sectiofable 12N2DS&ompliance to TS 32.296r details of the child AVPs available for such information.

Vendor Presence

ID

Sessiord 0 263 UTF8String 1 1 1 1 Set as peffable 10N2DSGompliance to RFC 67.33
OriginHost 0 264 Diameterldentity 1 1 1 1 Set aper N2DSGER/CEA.
OriginRealm 0 296 Diameterldentity 1 1 1 1 Set aper N2DSEER/CEA.
DestinationRealm 0 283 Diameterldentity 1 1 1 1 Set as per OCS CER/CEA.
Auth-Applicationld 0 258 Unsigned32 1 1 1 1 Set to 4.
ServiceContextld 0 461 UTF8String 1 1 1 1 Setglobally obased on network informatioaccordinggo DSG
configuration
CGRequesiType 0 461 Enumerated 1 1 1 1 Setas perTable 11N2DSGomplance to RF8506
CGRequestNumber 0 415 Unsigned32 1 1 1 1 Set to O for first session request and increneshby 1 for each
subsequent request.
DestinatiorHost 0 293 Diameterldentity 0-1 0-1 0-1 0-1 Sent according to glob&8SG configuratian
Setfrom OCS CEREB.
UserName 0 1 UTF8String 0-1 0-1 0-1 0-1 Sent according to glob&8SG configuratian
Setaccordng to globaDSG configuratian
CGSubSessiord 0 419 Unsigned64 0 0 0 0 Not sent.
AcctMulti-Sessiord 0 50 UTF8String 0 0 0 0 Not sent.
OriginStae-Id 0 278 Unsigned32 0-1 0-1 0-1 0-1 Set as peffable 10N2DSGompliance to RFC 67.33
EventTimestamp 0 55 Time 1 1 1 1 Set as the time corresponding to the netwarkent.
SubscriptioAld 0 443 Grouped 1+ 1+ 1+ 1+ Set from network informatiormaccording taDSGconfiguration
SubscriptioAld-Type 0 450 Enumerated 1 1 1 1 Set based on network information.
SubscriptioAld-Data 0 444 UTF8String 1 1 1 1 Set based on netork information.
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Field Vendor AVP Data Type Presence \[e] (=55
ID Code | U T E
Serviceldentifier 0 439 Unsigned32 1 1 1 1 Set based on netark informationaccording taDSG
or0 | or0 | or0 | or0 | configuration
Sent at rootevelonlyif SCP is configuretbt to useMS
RatingGroup 0 432 Unsigned32 1 1 1 1 Set based on network informaticarccording tabSG
or0 | or0 | or0 | oro | configuration
Sent at rootevelonly if SCP is configuratbt to useMS
TerminationCause 0 295 Enumerated 0 0 0-1 0 Sent according to global DSG configuration.
Set based on network infmationaccording taDSG
configuration
RequestedServiceUnit 0 437 Grouped 1 1 0 1 Set based on network informaticaccording tadDSG
or0 | oro0 or0 | configuration
Sent at root level onlif SCP is configuretbt to useMSCC.
Refer toMultiple-Service-CreditControl4 RequestedService
Unitfor child details.
RequestedAction 0 436 Enumerated 0 0 0 1 Set as peffable 11N2DSGomplance to RF8506
AoCGRequestType 10415 2055 Enumerated 0-1 0-1 01 01 Set as peffable 12N2DSGompliance to TS 32.299
UsedServiceUnit 0 446 Grouped 0 1 1 0 Set based on network iafmationaccording tadDSG
or0 | oro configuration
Sent at root level onlif SCP is configuretbt to useMSCC.
Refer toMultiple-ServicesCreditControl4 UsedServiceUnit
for child details.
Multiple-Servicedndicator 455 Enumerated 1 1 1 1 Set according tglobal DSG configuration.
Multiple-ServicesCreditControl 456 Grouped 0+ 0+ 0+ 0+ Sent accordig to global DSG configuration.
RequesteeServiceUnit 437 Grouped 1 1 0 1 Set based on network informaticaccording taDSG
configuration
Sent at MSCtevel onlyif SCP is configured to use MSC
Only a single unit type will be present.
CGTime 0 420 Unsigned32 0-1 0-1 0 0-1 Set based on network informaticaccording tadbSG
configuration
CGMoney 0 413 Grouped - - - - Not sent.
CGTotalOctets 0 421 Unsigned64 - - - - Not sent.
CGInput-Octets 0 412 Unsigned64 - - - - Not sent.
CGOutput-Octets 0 414 Unsigned64 - - - - Not sent.
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Field Vendor AVP Data Type Presence \[e] (=55
ID Code | U T E
CGServiceSpecifieUnits 0 417 Unsigned64 0-1 0-1 0 0-1 Set based on network informaticaccording taDSG
configuratian.
UsedServiceUnit 0 446 Grouped 0 1 1 0 Set based on network informatiaaccording taDSG
configuration
Sent at MSCtevelonly if SCP is configured to use MSC
Only a single unit type will be present.
ReportingReason 10415 872 Enumerated 1 1 1 0 Set as peffable 12:N2DSGompliance to TS 32.299
TariffChangeUsage 0 452 Enumerated - - - - Not sent.
CCTime 0 420 Unsigned32 0 0-1 0-1 0 Set based on networkformationaccording taDSG
configuration
CCMoney 0 413 Grouped - - - - Not sent.
CGTotalOctes 0 421 Unsigned64 - - - - Not sent.
CGInput-Octets 0 412 Unsigned64 - - - - Not sent.
CGOutput-Octets 0 414 Unsigned64 - - - - Not sent.
CGsServiceJecificUnits 0 417 Unsigned64 0 0-1 0-1 0 Set based on network informaticaccording taDSG
configuation.
EventChargingTimestamp 10415 1258 Time 0-1 0-1 0-1 0-1 Set based on network informaticaccording tabSG
configuration
Serviceldentifier 0 439 Unsigned32 0+ 0+ 0+ 0+ Set based on network informaticaccording tadDSG
configuration
Sent atMSCGQevelonlyif SCP is configured to use MSC
RatingGroup 0 432 Unsigned32 0-1 0-1 0-1 0-1 Set based on network informaticaccording tadDSG
configurdion.
Sent at MSClevelonlyif SCP is configured to use MSC
Trigger 10415 1264 Grouped - - - - Not sent.
Refundinformation 10415 2022 OctetString 0 0 0 0-1 Set as peffable 12N2DSG&ompliance to TS 32.299
ReportingReason 10415 872 Enumerated 0 0 Set agper Table 12N2DSGompliance to TS 32.299
ARCorrelationInformation 10415 1276 Grouped - - - - Not sent.
Envelope 10415 1266 Grouped - - - - Not sent.
TimeQuotaMechanism 10415 1270 Grouped - - - - Not sent.
ServiceSpecifielnfo 10415 1249 Grouped 0+ 0+ 0+ 0+ Set as pelfable 12N2DSGompliance to TS 32.299
ServiceSpeciic-Data 10415 863 UTF8String 0-1 0-1 0-1 0-1 Set as pelfable 12N2DSGompliance to TS 32.299
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Field Vendor AVP Data Type Presence \[e] (=55
ID Code | U T E
ServiceSpecifieType 10415 1257 Unsigned32 0-1 0-1 0-1 0-1 Set as peffable 12N2DSGompliance to TS 32.299
QoSInformation 10415 1016 Grouped - - - - Not sent.
3GPPRATType 10415 21 OctetString 0-1 0-1 0-1 0-1 Set as peffable 12N2DS@&ompliance to TS 32.299
RelatedTrigger 10415 3926 Grouped - - - - Not sent.

ServiceParameterinfo 0 440 Grouped 0+ 0+ 0+ 0+ May be used as required for additial rating enrichment;

refer to N2DSQG echnical Guide.

CGCorrelationld 0 411 OctetString - - - - Not sent.

UserEquipmentinfo 10415 458 Grouped 0-1 0-1 01 01 Set as peffable 12N2DSGompliance to TS 32.299
UserEquipmentinfo-Type 10415 459 Enumerated 1 1 1 1 Set as peffable 12N2DSGompliance to TS 32.299
UserEquipmen-Info-Value 10415 460 OctetString 1 1 1 1 Set as peffable 12N2DSGompliance to TS 32.299

ProxylInfo 0 284 Grouped - - - - Not sent.

RouteRecord 0 282 Diameterlentity - - - - Not sent.

Servicelnformation 10415 873 Grouped 0-1 0-1 01 01 Set as peffable 12N2DSGompliance to TS 32.2%@cording

to DSG configuratian

(other AVPs) * * * * * * * Not sent by default.

N2DSG may be configured to send IETF, 3GPP, or custom
for additional rating enrichment; refer thl2DSQ echrical
Guide.

Table 6: CreditControtRequest message parametésentfrom N2DSG
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4.4.1.2 CreditControtAnswer Messges

The expected parameters for a CCA message sé2SGrom the OCS are shown below.

Vendor AVP Data Type Presence
ID Code

Sessionld 0 263 UTF8String 1 1 1 1 Must match senCCRralue

ResultCode 0 268 Unsigned32 1 1 1 1 Interpreted byN2DSG serviamnfiguration.
Indicates status of credit control

ExperimentaResult 0 297 Grouped - - - - Not used.

OriginHost 0 264 Dianeterldentity 1 1 1 1 Must match sent CER/CEA value.

OriginRealm 0 296 Diameterldentity 1 1 1 1 Must match sent CER/CEA value.

Auth-Applicatiorld 0 258 Unsigned32 1 1 1 1 Must be set to 4.

CGRequestType 0 461 Enumerated 1 1 1 1 Must match senCCRvalue.

CCRequestNumber 0 415 Unsigned32 1 1 1 1 Must match senCCRvalue

UserName 0 1 UTF8Strig 0-1 0-1 0-1 0-1 Ignored if present.

CGSessiorfFailover 0 418 Enumerated 0-1 0-1 01 01 Treatedas perTable 11N2DSGomplance to RF8506

CCSubSessiord 0 419 Unsigned64 - - - - Not used.

AcctMulti-Sessiord 0 50 UTF8String - - - - Not used.

Origin-Stateld 0 278 Unsigned32 - - - - Not used.

EventTimestanp 0 55 Time - - - - Not used.

GrantedServiceUnit 0 431 Grouped 1 1 0 1 Must be atthe same level as Request&rviceUnit sent by

or0 | or0 or0 | N2DSG.

Refer toMultiple-ServicesCreditControl4 GrantedService
Unitfor child details.

Serviceldentifier 0 439 Unsigned32 - - - - Not used.

RatingGroup 0 432 Unsigned32 - - - - Not used.

Multiple-SevicesCreditControl 0 456 Grouped 0+ 0+ 0+ 0+ Must match senCCRralue

TariffTimeChange 10415 451 Time - - - - Not used.
GrantedServiceUnit 0 431 Grouped 0-1 0-1 0 0-1 Must be at the same level as RequestgerviceUnit sent by
N2DSG.
Only a sinkg unit type may be present.
CGCTime 0 420 Unsigned32 0-1 0-1 0 0-1 Treatedas perTable 11N2DS@omplance to RF8506
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Data Type Presence

CGMoney 0 413 Grouped - - - - Not used.

CGTotalOctets 0 421 Unsigned64 - - - - Not used.

CGInput-Octets 0 412 Unsigned64 - - - - Not used.

CGOutput-Octets 0 414 Unsigned64 - - - - Not used.

QG-ServiceSpecifieUnits 0 417 Unsigned64 0-1 0-1 0 0-1 Treatedas perTable 11N2DSGomplance to RF8506

Serviceldentifier 0 439 Unsigned32 - - - - Not used.

Raing-Group 0 432 Unsigned32 - - - - Not used.

G-SU-PootReference 10415 457 Grouped - - - - Not used.

Validity-Time 0 448 Unsigned32 1 1 0 0 Treatedas perTable 11N2DS@omplance to RF8506
CCRs will be sent when this period is exhausted attiestl

ResultCode 0 268 Unsigned32 1 1 1 1 Interpreted by N2DSG service configuration.
Indicates status of credit control.

FinatUnit-Indication 0 430 Grouped 0-1 0-1 0 0 Must be at the same level as RequesterviceUnit sent by
N2DSG.
Treatedas perTable 11N2DSGomplance to RF8506

FinatUnit-Action 0 449 Enumerated 1 1 - - Treatedas perTable 11N2DS@omplance to RF8506

RestrictionFilter-Rule 10415 438 IPFilterRule - - - - Not used.

Filter-Id 0 11 UTF8String - - - - Not used.

RedirectServer 0 434 Grouped 0-1 0-1 - - Treatedas perTable 11N2DSGomplance to RF8506
RedirectAddressType 0 433 Enumerated 1 1 - - Treatedas perTable 11N2DSG@omplance to RF8506
RedirectServerAddress 0 435 UTF8String 1 1 - - Treatedas perTable 11N2DSGomplance to RF8506

Time-QuotaThreshold 10415 868 Unsigned32 - - - - Not used.

VolumeQuotaThreshold 10415 869 Unsigned32 - - - - Not used.

Unit-QuotaThreshold 10415 1226 Unsigned32 - - - - Not used.

QuotaHoldingTime 10415 871 Unsigned32 - - - - Not used.

QuotaConsumptioATime 10415 881 Unsigned32 - - - - Not used.

Trigger 10415 1264 Grouped - - - - Not used.

PSFurnishCharginginformation 10415 865 Grouped - - - - Not used.
3GPRChargingd 10415 2 OctetStrirg 1 1 1 1 Treatedas perTable 12N2DSGompliance to TS 32.299
PSFreeFormatData 10415 866 OctetString 1 1 1 1 Treatedas perTable 12N2DSGompliance to TS 32.299
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Data Type Presence

PSApperd-FreeFormatData 10415 867 Enumerated 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DSGompliance to TS 32.299
Refundinformation 10415 2022 OctetString 0 0 0 0-1 Treded as perTable 12N2DS@ompliance to TS 32.299
EnvelopeReportng 10415 1268 Grouped - - - - Not used.

Time-QuotaMechanism 10415 1270 Grouped - - - - Not used.

Announcemeninformation 10415 3904 Grouped 0+ 0+ 0+ 0+ Treatedas perTable 12N2DSGompliance to TS 32.299
Announcemerddentifier 10415 3905 Unsigned32 1 1 1 1 Treatedas perTable 12N2DS@ompliance to TS 32.299
VariablePart 10415 3907 Grouped 0+ 0+ 0+ 0+ Treatedas perTable 12N2DS@ompliance to TS 32.299

VariablePartOrder 10415 3908 Unsigned32 1 1 1 1 Treatedas perTable 12N2DSGompliance to TS 32.299
VariablePartType 10415 3909 Unsigned32 1 1 1 1 Treatedas perTablel2: N2DS@ompliance to TS 32.299
VariablePartValue 10415 3910 UTF8String 1 1 1 1 Treatedas perTable 12N2DSGompliance to TS 32.299

Timelndicabr 10415 3911 Unsigned32 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DS@ompliance to TS 32.299

Quotalndicator 10415 3912 Enumerated 0-1 0-1 01 01 Treatedas perTable 12N2DSGompliance to TS 32.299

AnnouncemerdOrder 10415 3906 Unsigned32 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DS@ompliance to TS 32.299

PlayAlternative 10415 3913 Enumerated 0-1 0-1 01 01 Treatedas perTable 12N2DSGompliance to TS 32.299

Privacylndicator 10415 3915 Enumerated 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DS@ompliance to TS 32.299

Language 10415 3914 UTF8String 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DS@ompliance to TS 32.299

CostInformation 0 423 Grouped 0 0-1 0-1 0-1 Treatedas perTable 11N2DSGomplance to RF8506

Unit-Value 0 445 Grouped 0 1 1 1 Treatedas perTable 11N2DS@omplance to RF8506
ValueDigits 0 447 Integer64 0 1 1 1 Treatedas perTable 11N2DSGomplance to RF8506
Exponent 0 429 Integer32 0 1 1 1 Treatedas perTable 11N2DS@omplance to RF8506

CurrencyCode 0 425 Unsigned32 0 0-1 0-1 0-1 Treatedas perTable 11N2DSGomplance to RF8506

CostUnit 0 424 UTF8String 0 0-1 0-1 0-1 Treatedas perTable 11N2DS@omplance to RF8506

LowBalancelndication 10415 2020 Enunerated 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DSGompliance to TS 32.299
RemainingBalance 10415 2020 Grouped 0-1 0-1 0-1 0-1 Treatedas perTable 12N2DSGompliance to TS 32.299

Unit-Value 0 445 Grouped 1 1 1 1 Treatedas perTable 11N2DSGomplance to RF8506
ValueDigits 0 447 Integer64 1 1 1 1 Treatedas perTable 11N2DS@omplance to RF8506
Exponent 0 429 Integer32 1 1 1 1 Treatedas perTable 11N2DSGomplance to RF8506

CurrencyCode 0 425 Unsigned32 0-1 0-1 0-1 0-1 Treatedas perTable 11N2DS@omplance to RF8506
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U
FinatUnit-Indication 0 430 Grouped 0-1 0-1 0 0 Must be at the same level as RequesterviceUnit sent by
or0 | or0 N2DSG.
Treatedas perTable 11N2DS@omplance to RF8506
Refer toMultiple-ServicesCreditControl4 FinatUnit-
Indicationfor child details.
CheckBalanceResult 0 422 Enumerated 0 0 0-1 Treatedas perTable 11N2DSGomplance to RF8506
Qredit-ControtFailureHandling 0 427 Enumerated 1 1 0 Treatedas perTable 11N2DS@omplance to RF8506
DirectDebitingFailureHandling 0 427 Enumerated 0 0 1 Treded as perTable 11N2DSGomplance to RF8506
OGSupportedFeatires 0 621 Grouped - - - - Not used.
OCGOLR 0 623 Grouped - - - - Not used.
RedirectHost 0 292 DiameterURI - - - - Not used.
RedirectHostUsage 0 261 Enumerated - - - - Not used.
RedirectMax-CacheTime 0 262 Unsigned32 - - - - Not used.
ProxylInfo 0 284 Grouped - - - - Not used.
RouteRecord 0 282 Diameterldentity - - - - Not used.
FailedAVP 0 279 Grouped - - - - Not used.
Servicelnformation 10415 873 Grouped - - - - Not used.
(other AVPs) * * * * * * * Not usedunless configured for chargimgntrol enrichment;
refer toN2DSQ echnical Guide.

Table 7: CreditControlAnswer message parametgigentto N2DSE

4.4.2 Abort Session Messages
4.4.2.1 Abort-SessiorRequesMessages
TheOCSnaychooseto stop an iRprogress session di2DSG

Field Vendor ID ‘ AVP Code ‘ Data Type Presence Notes

SessioAd 0 263 UTF8String 1 Must match senCCRralue
OriginHost 0 264 Dianeterldentity 1 Must match sent CER/CEA value.
OriginRealm 0 296 Diameterldentity 1 Must match sent CER/CEA value.
DestinationHost 0 293 Diameterldentity - Not used.
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Field Vendor ID ‘ AVP Code ‘ Data Type Presence Notes

DestinationRealm 0 283 Diameterldentity 1 Must match sent CER/CEA value.
Auth-Appliation-ld 0 258 Unsigned32 1 Must be set to 4.

(other AVPs) * * * * Not usedby default.

N2DSG malge configured to receive IETF, 3GPP, or custom
AVPs foadditional rating enrichment; refer tdl2DSG
Technical Guide.

Table 8: Abort-SessiofRequest message paramesgsento N2DSG

4.4.2.2 Abort-SessiorAnswer Messages
N2DSGndicatesto the OCSvhether the session has been aborted successfidyfurther CCRs for this regst will be sent if successful.

Field V ID ‘ AVP Code ‘ Data Type Presence \[e] (=15
SessioAd 0 263 UTF88ing 1 Set fromASR
ResultCode 0 268 Unsigned32 1 Set toDIAMETER_SUCCE8% session was aborted
successfully.
Set toDIAMETER_UNKNOWN_SESSIONh#&Dsession was
not active when the ASR was received.
Otherwise set tDIAMETER_UNABLE_TO_COMPLY
OriginHost 264 Diameterldentity 1 Set as pesent CER/CEA value.
OriginRealm 296 Diameterldentity 1 Set as pesent CER/CEA value.
UserName 1 UTRString 0-1 Sent according to glob&8SG configuratian
Setaccording to globdDSG configuratian
ErrorMessage 281 UTF8String 0-1 Sent only if ResulCode is not DIAMETER_SUCCESS.
ErrorReportingHost 294 Diameterldentity - Not sent.
FailedAVP 0 279 Grouped 0-1 Sent only if received ASR cannot be parsed.
Set as peffable 10N2DSG&ompliance to RFC 6733
RedirectHost 0 292 DiameterURI - Not sent.
RedirectHog-Usage 0 261 Enumerated - Not sent.
RedireciMax-CacheTime 0 262 Unsigned32 - Not sent.
ProxylInfo 0 284 Grouped - Not sent.
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other s ot sent by default.

her AVP * * * * N by defaul
N2DSG male configured to send IETF, 3GPP, or custom A
for additional rating enichment; refer toN2DSQ echnical
Guide.

Table 9: Abort-SessiorAnswer message parameters (sémm N2DSG

4.4.3 Reauthorization Messages

Reauthorizations notsupportedby N2DSG.
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5 Diameter Charging Scenarios

Note that all scenarios in this sectishow charging intexction using the 3GPP model of decentralized
unit determination with centralized rating, i.e. chamgiclients requesting specific units with rating
granting those units.

N2DSGupports also supports the alternate 3GPP charging miodekentralized unitdetermination

and centralized rating, i.e. RSentwith no unit type and units determined by ti@&CS In the interests
of brevity, this model is not shown in this section, but its alternate flowsraferenced inline

underneath the asociated diagram.

N2DSG does not support decentralized unit determination and decentralized rating, i.e. RSU sent with
CCGMoney unit type and C@loney granted by the OC8s this does not map to IN/NGIN messaging.
5.1 Call Session

5.1.1 Call SessigisuccesDCT emination

A usermakes a call TheOCSgrants the requestedeservationbut informs N2DSGhat no more
reservations ar@vailable. Once the user consumes the grantrits, the usersessioris stoppedand
the OCSommits the reservation.

N2DSG 0Cs N2D5G WES
T

] :
Start Tx ' User session stopped
- !
' i - 1
Credit-Control-Request (Initial) -
L 3 Start Tx .
' v '
‘| Requested-Service-Unit: CC-Time {XH + Credit-Control-Request (Terminate)_
7 ! !
Reservation successful for x second :| Used-Service-Unit: CC-Time {X)H |
No additional reservation available . .

' . o Previous reservation committe
' Credit-Control-Answer (Initial) 4

' v
' Credit-Control-Answer (Terminate) '

Granted-Service-Unit: CC-Time (x)
validity-Time (y)
Final-Unit-Action: TERMINATE

5 . :
NZ2DSG ocs N2DS5G e

Figure A:  Call sessigrsuccessPCSermination

, )
| Result-Code: DIAMETER_SU CCEss'ﬁ :

:
.

Result-Code: DIAMETER_SU CCESST ;

This scenario is based on Appendix A: Flow VIl il@50&C

Note that the OCS instruction ftinal units can occur at any CQAit this is not shown in the flow for
simplicity.
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5.1.2 Call Sesion SuccesdJserTermination

A usemakes a callThe initidreservation is successful, and the user consumes some of the quota and
then ends thesession TheOCSommits the used quota from the reservation.

N2DSG 0cs N2DSG 0Cs
v v T

T
! ' :
User makes call . ‘User consumes z seconds| X
v ! v
, Credit-Control-Request (Initial) \
Start Tx
' - . N v . . !
" Requested-Service-Unit: CC-Time (x)'ﬁ | Credit-Control-Request (Terminate),
T ] i
Reservation successful for x second4 :| Used-Service-Unit: CC-Time (Z}E] :

, _ Credit-Control-Answer (Initial)

Previous reservation committec‘

]
L] ] v
Result-Code: DIAMETER_SUCCESST ; ' Credit-Control-Answer (Terminate) *

Granted-Service-Unit: CC-Time (x)
Validity-Time [y]
h

5 -

Figure B:  Call sessigrsuccessjsertermination

' "
| Result-Code: DIAMETER_SUCCESSH X

This scenario is based on Appendix A: FlamdIAppendix A:léw Ilin RF@506andFigure 5.2.2.3.1.1
in 3GPP TS 32.299. With unit type substitution, it alfleets Figure 5.2.2.3.2.Figure 5.2.2.2.1.1,
andFigure 5.2.2.2.2.1 in 3GPP323299.

5.1.3 Call SessigrContinuation

A userexhausts the previouslgiven grat on a continuingcall. N2DSGrequestsan additional
reservationfrom the OCSTheOCSommits theused quota from thereviousreservation and grants
additional quota to the user. Theharging session continues with the new quota

N2DSG Qcs
T

"
|E5tabli5hed call with x seconds grante*

|USEF consumes x seconds‘

!
' Credit-Control-Request (Update) :

!
|| Requested-Service-Unit: CC-Time (x'
1| Used-Service-Unit: CC-Time (x)

i
Previous reservation committed
Reservation successful for x' second

' 0
1 _ Credit-Control-Answer (Update)

Granted-Service-Unit: CC-Time (x') |
validity-Time (y') ‘
-

v i
User call continues with x' second+ 1
N2DSG ocs

Figure C:  Call sessigrsessiorcontinuation

Result-Code: DIAMETER_SUCCESST 1

This scenario is based on Appendix A: FlamdlAppendix A: Flowii RFC 8506 arfagure 5.2.2.3.1.1
in 3GPP T&2.299. With unit type substitution, it also reflects Figure 5.2.2.3.2.1 in 3GPP TS 32.299.
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5.1.4 Call SessigValidity Expiration

Auser begins aall The initial reservation is successful, and the user continues tigimyantedtime.

The user session doawt report on the used time before thealidity period expiresN2DSG
relinquishes the granted quota aradoses the OCS sessi?ifSCP BFT rules will be used after OCS
session closure and may create EDRs for revenue control.

Thisis an exceptiorscenarioand is not expected to occunder BAU.

N2DSG 0Cs

Established session with x units granted and y Validitl'y
v

Validity y expire "

= i

:
i

Start Tx .

0 1
' Credit-Control-Request (Terminate)_ !

:| Used-Service-Unit: CC-Time (D}Iﬁ .
i

'
|Previ0us reservation releaseq

1 ¥
' Credit-Control-Answer (Teriminate)'

| Result-Code: DIAMETER_SUCCESSH :

:

BFT handling :
N2DSG 0Cs

Figure D:  Call sessigrvalidity expiration

5.1.5 Call SessigiDenied

A user begins aharging sessio No quota is granted by th@CSor the indicated reason returned to
N2DSGother results may alsbe used The charging sessiag not allowedo start.

Note that the OCS may decline to grant quota at interémuests. Such cases are not shown for the
sake of brevity but are handt identically

N2DSG 0Cs N2DSG 0Cs
[ v

' : :
User makes call ' ' Credit-Control-Answer (Initial) +
v ; ! i
Start Tx . alt /" [unknown usér] .
! Credit-Control-Request (Initial), | | Result-Code: DIAMETER_USER_UNKNOWI\H :

'| Requested-Service-Unit: CC-* (x)'ﬁ

. ‘ Result-Code: DIAMETER_END_USER_SERVICE_DENIE[ﬁ 1

. Reservation not granted Tinsufficient credie] 7 .

| Result-Code: DIAMETER_CREDIT_LIMIT_REACHEI% ;

X X Session denied handling '
N2DSG ocs N2DSG 0cs

Figure E:  Call sessigrunsuccessful
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5.1.6 Call Sessigimx Timeou

A userbegins acall TheOCSloes not respond before théxtimer expires, and theession is handled
by BFT rules, as described in the N2SCP Technidal G

Note that the same scenario can also occur at interim and final interrogation. Such BFhdgamadli
the EDRs generatddr revenue controbs part of thispvill be dealt with in the same fashion by N2SCP
BFTrules and the flows are not shown hea forevity.

This is an exception scenario and is not expected to occur under BAU.

N2DSG ocs

User makes call
v

, Credit-Control-Request (Initial)_ |

!
'| Requested-Service-Unit: CC-Time (x)'ﬁ
!

' (no response)
BFT handling
I

N2DSG 0cCs

Figure F:  Call sessignTxtimeout

5.2 Event Reservation

5.2.1 Event Reservation, Success

A premium SMSs to be sent to a usemequiring delivery before chargingThe OCS grants the
reservaton, and after successful delivery the reservation is confirmed.

Note that N2DSG is not intendedlte used for longneld reservations. In such cases, the flows shown
in Figure KEvent debit, successid Figure LEvent debit, refundhould be used.

N2DSG 0OCs N2DSG 0cCs
T ] T
Premium SMS received \ SMs delivered
for user i to user

Start Tx , Start Tx
T L] v L]
' Credit-Control-Request (Initial] o ' Credit-Control-Request (Terminate) !
' L ! !
1| Requested-Service-Unit: CC-Service-Specific-Units (XH :| Used-Service-Unit: CC-Service-Specific-Units (xﬁ
i O i =

" 1
Reservation successful for x unit* . Previous reservation
v ' committed
\ "

' credit-Control-Answer (Initial)

\ _ Credit-Control-Answer (Terminate) «

i i
Result-Code: DIAMETER_SUCCESS , X
Granted-Service-Unit: CC-Service-Specific-Units (x) | Result-Code: DIAMETER_SUCCESSH '
validity-Time (y) - ' |

- '

‘ -

: ;
v i !

N2DSG ocs N2DSG 0cCs

Figure G:  Event reservation, success
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5.2.2 Event Reservation, Revoke

A premium SMS is to be sent touwser, requiring delivery before charging. The OCS grants the
reservation, but the SMS is unable te Belivered. The reservation on the OCS is revoked.

N2DSG 0cCs N2DSG 0cCs
Y T

T

! "
Premium SMS received ' SMS not delivered X
for user ' to user '
- ! 1
' !
Start Tx ' Start Tx .

v

T L]
' Credit-Control-Request (Initial) ! ' Credit-Control-Request (Terminate),

! : ] i

1| Requested-Service-Unit: CC-Service-Specific-Units (XH :| Used-Service-Unit: CC-Service-Specific-Units (OH

; . ' -

. Reservation successful for x unit+ . Previous reservation
0 ' revoked

i
' Credit-Control-Answer (Initial) ' . :
v Credit-Control-Answer (Terminate)

Result-Code: DIAMETER_SUCCESS X "
Granted-Service-Unit: CC-Service-Specific-Units (x) ' | Result-Code: DIAMETER_SUCCESS'ﬁ \
Validity-Time (y) " i ]
- ! !

‘ ' :

: : -

T ! ! '

i

N2DSG 0Cs N2DSG ocs

Figure H:  Event reservation, revoke

5.2.3 Event Reservation, Denied

A premium SM& to be sent to a user, requigrdelivery before charging. No quota is granted by the
OCS for the indicated reason returned to NED8ther results may also be used. The charging session
is not allowed to start.

v T

Premium SMS received .
for user '
Start Tx :

v '
' Credit-Control-Request (Initial]_+

:| Requested-Service-Unit: CC-Service-Specific-Units {XH
' v

Reservation not granted|

' 0
' _ Credit-Control-Answer (Initial) '

alt / [Unknown usérl .

| Result-Code: DIAMETER_USER_UNKNOWN' !
.

L
[Service denied]

| Result-Code: DIAMETER_END_USER_SERVICE_DENIE[:H |
. .

| Result-Code: DIAMETER_CREDIT_LIMIT_REACHE% !
'

:

Event denied handling ;
Figure I: Event reservation, denied

5.2.4 Event Reservain, Tx Timeout

A premium SMS i® be sent to a user, requiring delivery before charging. ®&loes not respond
before the Tx tiner expires, and the session is handled by BFT rules, as described in the N2SCP
Technical Guide.
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Note that the same scenaritan also occur at interim intesgation. Such BFT handling (and the EDRs
generated for revenue control as part of this) will be death in the same fashion by N2SCP BFT rules
and the flows are not shown here for brevity.

This is an exception scenarinchis not expected to occur und8AU.

N2DSG 0Cs

Premium SMS received
for user

T !
' Credit-Control-Request (Initial)_

:| Requested-Service-Unit: CC-Service-Specific-Units (XH

no response)

o

v
BFT handling

N2DSG 0Cs

Figure J: Event reservation, Tx timeout

5.3 Event Debit

5.3.1 Event DebitSuccess
A user sends an SMS. The enierdebited on the OCS prior to delivery.

N2DSG 0Cs
. .

' Credit-Control-Request (Event) !

' Requested-Action: DIRECT_DEBITING
'| Requested-Service-Unit: CC-Service-Specific-Units (x)

T

Debit successful for x unitsi

i credit-Control-Answer (Event)

Result-Code: DIAMETER_SUCCESS '
Granted-Service-Unit: CC-Service-Specific-Units (x) |
!

5MS sent for delivery

N2DSG 0cs

Figure K:  Event debit, success

This scenario is based on Appendix A: Flbim RF@506and Figure 5.2.2.1.1.1 in 3GHB 32.299.
WIth unit substitution, it also reflects both Figure 5.2.2.1.2.1 and Figure 5.2.24.33RP TS 32.299.

5.3.2 Event DebijtRefund

A user sends an SMS. The event is debited on the OCS prior to delivimgryDeils, and the cost of
the SMS is reinded on the OCS.

Note that the OCS may, instead of performing reverse rating, supply a refunatlid éxpected to be
returned in a refund request. This is not shown in the flows for simplicity. Note thateftiad ID is

required and the delivery atrapt(s) will be over a notransactional period of time, the network
elements must provide the refunid when the refund is requested.
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N2DSG

User sends SMS .

!
' Credit-Control-Reguest (Event)_ '

i i

X Requested-Action: DIRECT_DEBITING

!| Requested-Service-Unit: CC-Service-Specific-Units (x)

Debit successful for x units.

:’ Credit-Control-Answer (Event) |

Granted-Service-Unit: CC-Service-Specific-Units (x

Y '
SMS sent for delivery .

1
Delivery unsuccessfu '

: Credit-Control-Request (Event)_ |

; '
Result-Code: DIAMETER_SUCCESS '
) |

"

'
!| Requested-Action: REFUND_ACCOUNT
1| Requested-Service-Unit: CC-Service-Specific-Units (x)

i
Refund successful for x unit*
)

!

Credit-Control-Answer (Event) !

'
Result-Code: DIAMETER_SUCCESS '
Granted-Service-Unit: CC-Service-Specific-Units (x) | |

Figure L:  Event debit, refund

This scenario is based on Appendix A: Flow VI il8&I6C

5.3.3 Event DebijtDenied

A user sends an SMEBhe OCS does not allow the debit for the indicated reason returned to N2DSG;
other results may alsbe used. The SMS charging attempt is disallowed..

N2DSG

!
User sends SMS '
Start Tx ;

| Credit-Control-Request (Event)_ |

'| Requested-Action: DIRECT_DEBITING
Requested-Service-Unit: CC-Service-Specific-Units (x)

| Reservation not gmnted.

credit-Control-Answer (Initial)

alt  / [Unknown usr]

| Result-Code: DIAMETER_USER_UNKNOWN)
‘

| Result-Code: DIAMETER_END_USER_SERVICE_DENIE[P.

'
'
'

| Result-Code: DIAMETER_CREDIT_LIMIT_REACHE&.\

!
‘
Event denied handling 1
i

Figure M:  Event debit, denied
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5.3.4 Event DebitTx Timeout

A usersends an SMS. The OCS does not respond before timePexpires, and the debit is handled
by BFT rules, as described in the N2SCP Technical Guide.

Note that the same scenario can also occur at refund interrogation. Such BFT handling (and the EDRs
geneated for revenue control as part of this) will be dtegith in the same fashion by N2SCP BFT rules
and the flows are not shown here for brevity.

This isan exception scenario and is not expected to occur under BAU.
f
for user '

s

¥ ]
+ Credit-Control-Request (Event)_ !

|| Requested-Action: DIRECT_DEBITING
Requested-Service-Unit: CC-Service-Specific-Units (x)

' _(no response)
<

7
N2DSG 0cCs

Figure N:  Event debit, Tx timeout

5.4 OtherScenarios

5.4.1 Balance Check

N2DSG can query the OCS for a balaexk as part of any processing scenario. This may include
balance details for the subscriber wheexjuired, for example to present via SMS.

N2DSG 0cCs N2DSG 0cCs
T

refI J I I

L. alt /\[Balance check for transaction, sufficient credit]
other scenario in progress , . '
. . , _ Credit-Control-Answer (Event] |
Balance check required ; : "
. ' Result-Code: DIAMETER_SUCCESS IT '
Start Tx : Check-Ba-Iance-Result: ENOUGH_CREDIT :

T L]
' Credit-Control-Request (Event)_ 1

' _ Credit-Control-Answer (Event) !

y L
:| Requested-Action: CHECK_BALANCE'ﬁ ' '
' . Result-Code: DIAMETER_SUCCESS s
. . Check-Balance-Result: NO_CREDIT | !

, , [Balance retrievall '

' _ Credit-Control-Answer (Event)

" !
Result-Code: DIAMETER_SUCCESS 1
(balance information) '

T
ref‘ J

' '
' ' Other scenario continues
' ' _

N2DSG 0cCs N2DSG ocCs

Figure O:  Balance check

This scenario is based on Append: Flow IV in RFC 8506.
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6 RFC Compliance

6.1 Compliance to RF&733 (Diameter Base Protocol)

Version2021-05

Section Section Heading Compliance
1 Introduction Not applicabé. -
1.1 Diameter Protocol Not applicable. -
1.11 Description of theDocument Set Not applicable. -
1.1.2 Conventions Used in This Document Not applicalte. -
1.1.3 Changes from RFC3588 Not applicable. -
1.2 Terminology Not applicable. -
1.3 Approachto Extensibility Not applicable. -
1.3.1 Defining New AVP Values Not applicable. -
1.3.2 Creating New AVPs Not applicable. -
1.3.3 Creating New Commands Not applicable. -
1.3.4 Creating New Diameter Applications Not applicable. -
2 Protocol Overview Fully compliant. -
21 Transport Fully compliant. -
21.1 SCTP Guidelines Fully compliant. -
2.2 Securing Diameter Messages Partially compliant. IPSec mabe applied via an external gateway.
TLS/DTLS not supported.
2.3 Diameter Application Compliance Fully compliant. -
2.4 Application Identifiers Fullycompliant. -
25 Connections vs. Sessions Not applicable. -
2.6 Peer Table Not applicable. -
2.7 Rauting Table Fully compliant. -
2.8 Role of Diameter Agents Not applicable. -
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2.8.1 Relay Agents Not applicable. -
2.8.2 Proxy Agents Not applicable. -
2.8.3 Redirect Agents Not applicable. -
2.8.4 Translation Agents Not applicable. -
29 Diameter Pat Authorization Fully compliant. -
3 Diameter Header Fully compliant. -
3.1 Command Codes Partially compliant. RAR/RAAACR/ACAandSTR/STAot supported.
3.2 Command Code Format Specification Not applicable. -
3.3 Diameter Command Naming Conventions Not applicable. -
4 Diameter AVPs Fully compliant. -
4.1 AVP Header Fully compliant. -
4.1.1 Optional Header Elements Fullycompliant. -
4.2 Basic AVP Data Formats Partially compliant. Float32and Float64not supported.
4.3 Derived AVP Data Formats Not applicable. -
4.3.1 Common Derived AVP Data Formats Partially compliant. DiameterURand IPFilteRulenot supported.
4.4 Grouped AVP Values Fully compliant. -
4.4.1 Example AVP with a Grouped Data Type Not applicable. -
4.5 Diameter Base Protocol AYP Partiallycompliant. DiameterURI not supported.
5 Diameter Peers Not applicable. -
5.1 PeerConrections Fully compliant. -
5.2 Diameter Peer Discovery Fully compliant. -
5.3 Capabilities Exchange Partially compliant. TLS/DTLS not supported.
5.3.1 CaabilitiesExchangerequest Fully compliant. -
5.3.2 CapabilitiesExchangeéAnswer Fully compliant. -
5.3.3 Vendorld AVP Fully compliant. -
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5.3.4 FirmwareRevision AVP Fully compliant. -
5.3.5 HostIP-Address AVP Fully compliant. -
5.3.6 SupportedVerdor-Id AVP Fully compliant. -
5.3.7 ProductName AVP Fully compliant. -
54 Disconnecting Peer Coactions Fully compliant. -
54.1 DisconnectPeerRequest Fully compliant. -
5.4.2 DisconnectPeerAnswer Fully compliant. -
5.4.3 DisconneciCause AVP Not applicable. Not used.
5.5 Transport Failure Detection Not applicable. -
55.1 DeviceWatchdogRequest Fully compliant. -
5.5.2 DeviceWatchdogAnswer Fully compliant. -
5.5.3 Transport Failure Algorithm Fully compliant. -
554 Failover and Failb&adProcedures Fullycompliant. -
5.6 Peer State Machine Partially compliant. Peer election not suppted.
5.6.1 Incoming Connections Fully compliant. -
5.6.2 Events Partially compliant. Peer election not supported.
5.6.3 Actions Partially compliant. Peg election notsupported.
5.6.4 The Election Process Not compliant. Peer election not supported.
6 Diameter Message Processing Not applicable. -
6.1 Diameter Request Routing Overview Fully compliant. -
6.1.1 Originating a Request Fully compliant. -
6.1.2 Sending a Request Fully compliant. -
6.1.3 Receiving Requests Not compliant. Loop checking natupported.
6.14 Processing Local Requests Fully compliant. -
6.1.5 Request Forwarding Not compliant. Forwarding not supported.
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Notes

Version2021-05

6.1.6 Request Routing Not compliant. Routingnot supported.
6.1.7 Predictive Loop Avoidance Not compliant. Routing not supprded.
6.1.8 Redirecting Requests Not compliant. Routing not supported.
6.1.9 Relaying and Proxying Requests Not compliant. Routing not supported.
6.2 Diameter Answer Processing Fully compliant. -
6.2.1 Processing Received Answers Fully compliant. -
6.2.2 Relaying and Proxying Answers Not compliant. Routing not supported.
6.3 OriginHost AVP Fully compliant. -
6.4 OriginRealm AVP Fullycompliant. -
6.5 DestinationrHost AVP Fully compliant. -
6.6 DestinationRealm AVP Fully compliant. -
6.7 RoutingAVPs Not applicable. -
6.7.1 RouteRecord AVP Not compliant. -
6.7.2 ProxyInfo AVP Not compliant. -
6.7.3 ProxyHost AVP Not compliant. -
6.7.4 ProxyState AVP Not compliant. -
6.8 Auth-Applicationld AVP Fully compliant. -
6.9 AcctApplicatiorrld AVP Fully compliant. -
6.10 InbandSecurityld AVP Not compliant. -
6.11 VendorSpecifieApplicationld AVP Fully compliant. -
6.12 RedirectHost AVP Not compliant. Forwarding not supported.
6.13 RedirectHostUsage AVP Not compliant. Forwarding not spported.
6.14 RedirectMax-CacheTime AVP Not compliant. Forwarding not supported.
7 Error Handling Fully compliant. -
7.1 ResultCode AVP Fully compliah -
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7.1.1 Informational Fully compliant. -
7.1.2 Success Fully compliant. -
7.1.3 Protocol Erros Fully compliant. -
7.1.4 Transient Failures Fullycompliant. -
7.1.5 Permanent Failures Fully compliant. -

7.2 Error Bit Fully compliant. -

7.3 ErrorMessage AVP Fully compliant. -

7.4 ErrorReportingHost AVP Fully compliant. -

7.5 FailedAVP AVP Fully compliant. -

7.6 ExperimentalResult AVP Not compliant. -

7.7 ExperimentalResultCode AVP Not compliant. -

8 Diameter User Sessions Not applicable Not used for credit control.

8.1 Authorization Session State Machine Fully compliant. -

8.2 Accaunting Sessiostate Machine Not applicable. Not used for credit control.

8.3 Servetlnitiated ReAuth Not compliant. Reauthorization not supported.
8.3.1 ReAuth-Request Not compliant. Reauthorization not supported.
8.3.2 ReAuth-Answer Not compliant. Reauthorization not supported.

8.4 Session Termination Fully compliant. -

8.4.1 SessiorlerminationRequest Not applicable. Not used for credit control.

8.4.2 SessiorlerminatiorAnswer Not applicable. Not used for credit control.
8.5 Aborting aSessia Fully compliant. -

8.5.1 Abort-SessiorRequest Fully compliant. -

8.5.2 Abort-SessiorAnswer Fully compliant. -
8.6 Inferring Session Termination froBrigin-Stateld Partially compliant. Session state is not inferred fro@riginStateld.
8.7 Auth-RequestType AVP Not applicable. Not used for credit control.

Page35of 76




N2DS®iameter ProtocoConformance Statement

Section

Version2021-05

Section Heading

Compliance

8.8 Sessiorld AVP Fully compliant. -

8.9 AuthorizationLifetime AVP Not applicable. Not usedfor credit control.
8.10 Auth-GracePeriod AVP Not applicable. Not used for credit control.
8.11 Auth-SessiorState AVP Not applicable. Not used for credit control.
8.12 ReAuth-RequestType AVP Not compliant. Reauthorization not supported.
8.13 Sesgin-Timeout AVP Not applicable. Not used forcredit control.
8.14 UserName AVP Fully compliant. -

8.15 TerminationCause AVP Fully compliant. -

8.16 OriginStateld AVP Fully compliant. -

8.17 SessiorBinding AVP Not applicable. Not used for credit catnol.
8.18 SessiorServerFailover AVP Not applicable. Not used for credit control.
8.19 Multi-Round-Time-Out AVP Not applicable. Not used for credit control.
8.20 Class AVP Not compliant. -

8.21 EventTimestamp AVP Fully compliant. -

9 Accounting Not applicable. Not used for credit control.
9.1 Server Directed Model Not applicable. Not used for cedit control.
9.2 Protocol Messages Not applicable. Not used for credit control.
9.3 Accounting Application Extension and Requirements| Notapplicable. Not used for credit control.
9.4 Fault Resilience Not applicable. Not used for credit control.
9.5 Acacounting Records Not applicable. Not used for credit control.
9.6 Correlation of Accounting Records Not applicable. Not used forcredit control.
9.7 Accownting Command Codes Not applicable. Not used for credit control.

9.7.1 AccountingRequest Not applcable. Not used for credit control.
9.7.2 AccountingAnswer Not applicable. Not used for credit control.
9.8 Accounting AVPs Not applicable. Not used forcredit control.
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Section Section Heading
9.8.1 AccountingRecordType AVP

Compliance
Not applicable.

Version2021-05

Notes

Not used for credit control.

9.82 Acctinterim-Interval AVP

Not applicable.

Not used for credit control.

9.8.3 AccountingRecordNumber AVP

Not applicable.

Not used for credit control.

9.8.4 AcctSessiodd AVP

Not applicable.

Not used for credit control.

9.8.5 AcctMulti-Sessiordd A/P

Not applicable.

Not used for credit control.

9.8.6 AccountingSubSessiodd AVP

Not applicable.

Not used for credit control.

9.8.7 AccountingRealtimeRequired AVP

Not applicable.

Not used for credit control.

10 AVP Occurrence Tables Fully compliant -
10.1 Base Protocol Command AVP Table Partially compliant. Refer to individual message definitions in previous
sections.
10.2 Accounting AVP Table Not applicable. Not used for credit control.
11 IANA Considerations Not applicable. -
11.1 AVP Header Fully compliant. -

1111 AVP Codes

Fully compliant.

11.1.2 AVP Flags

Fully compliant.

11.2 Diameter Header

Not applicable.

11.2.1 Command Codes

Not applicable.

No vendorspecific command codes.

11.2.2 Command Flags

Fully compliant.

11.3 AVPValues

Fully compliant.

11.3.1 ExperimentalResultCode AVP

Not compliant.

11.3.2 ResultCode AVP Values

Not applicable.

No IANA control required.

11.3.3 AccountingRecordType AVP Values

Not applicable.

No IANA control required.

11.3.4 TerminationCause AVP Values

Not applicable.

No IANA control required.

11.3.5 RedirectHostUsage AVP Values

Not applicable.

No IANA control required.

11.3.6 SessiorServerFailover AVP Values

Not applicable.

No IANA control required.

11.3.7 SessiorBinding AVP \faes

Not applicable.

No IANA control required.
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11.3.8 DisconneciCause AVP Values Not applicable. No IANA control required.
11.3.9 Auth-RequestType AVP aues Not applicable. No IANA control required.
11.3.10 Auth-SessiorState AVP Values Not applicabé. No IANA control required.
11.3.11 ReAuth-RequestType AVP Values Not applicable. No IANA control required.
11.3.12 AccountingRealtimeRequired AVP Wzes Not applicable. No IANA control required.
11.3.13 InbandSecurityld AVP (code299) Not applicdle. No IANA control required.
11.4 _diameters Service Name and Port Number Not applicable. No IANA control required.
Registration
115 SCTP Payload Pretd Identifiers Not applicable. No IANA control required
11.6 SNAPTR Parameters Not applicable. No IANA control required.
12 Diameter ProtoceRelated Configurable Parameters | Fully compliant. -
13 Security Considerations Partially compliant. IPSec mape applied via an external gateway.
TLS/DTLS nestupported.
13.1 TLS/TCP and DTLS/SCTP Usage Not gpplicable. TLS/DTLS not supported.
13.2 Peerto-Peer Considerations Not applicable. TLS/DTLS not supported.
13.3 AVP Considerations Partially compliant. IPSec may be applied via an extergaieway.
TLS/DTLS not supported.
14 References Not applicable. -
14.1 Normative References Not applicable. -
14.2 Informative References Not applicable. -
Appendix A | Acknowledgements Not applicable. -
Al This Docurant Not applicable. -
A.2 RFC3588 Not applicable. -
Appendix B| SNAPTR Example Not applicable. -
Appendix C | Duplicate Detection Not applicable. -
Appendix D | Internationalized Domain Names Not applicable. -
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Table 10N2DS&ompliance to RFC 6733

6.2 Compliance to RF8506(Diameter Credit Control Application)

Section Section Heading Compliance Notes
1 Introduction Not applicable. -

1.1 Requirements Language Not applicable. -

1.2 Terminology Not applicable. -

1.3 Advertising Application Support Fullycompliant. -
Architecture Models Fully compliant. -
CreditControl Messages Fully compliant. -

3.1 CreditControlRequest (CCR) Command Fully compliant. -

3.2 CreditControtAnswer (CCA) Command Fully compliant. -

4 CreditControlApplication Overview Fully canpliant. -
4.1 ServiceSpecific Rating Input and Interoperability Fully compliant. -
41.1 Specifying Rating Input AVPs Fully compliant. -
4.1.2 ServiceSpecific Documentation Fully compliant. -
4.1.3 Handling ofUnsupported/Incorrect Rating Input Fully compliant. -
41.4 RADIUS Vendepecific Rating Attributes Fully compliant. -
5 Session Basedétlit-Control Not applicable. -
51 General Principles Fully compliant. -
5.1.1 Basic TariffTime Chang&upport Not compliant. Validity-Time is used instad ofthe tariff change
mechanism.
5.1.2 CreditControl for Multiple Services within a Partially compliant. GSU pooling and tariff time change not supported.
(sub)Sessin
5.2 Firstinterrogation Fully compliant. -
5.2.1 First Interrogation after Authazation and Fully compliant. -

Authentication
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5.2.2 Authorization Messages for First Interrogation Fully compliant. -
5.3 Intermediate Interrogation Fully compliant. -
54 Final Interrogation Fully compliant. -
5.5 Serverlnitiated Credit Réuthorizdion Not compliant Reauthorization not supported.
5.6 Graceful Service Termination Fully compliant -

56.1 Terminate Action Fully compliant. -

5.6.2 Redirect Action Fully compliant. -

5.6.3 Restrict Access Action Not compliant. -

5.6.4 Usage of th&Serverlnitiated Credit RéAuthorization Fully compliant. -
5.7 Failure Procedures Fully compliant. -

6 One Time Event Fully compliant. -
6.1 Service Pric&nquiry Not compliant. -
6.2 Balance Check Fully compliant. -
6.3 Direct Debiting Fully compliat. -
6.4 Refund Fully compliant. -
6.5 Failure Procedure Fully compliant. -

CreditControl Apftication State Machine Fully compliant. -

CreditControl AVPs Not applicable. -
8.1 CCCorrelatiorld AVP Fully compliant. -
8.2 CCRequestNumber AVP Fully compliant. -
8.3 CCRequestType AVP Fully compliant. -
8.4 CGCSessiorailover AVP Fully canpliant. -
8.5 CGSubSessiodd AVP Not compliant. -
8.6 CheckBalanceResult AVP Fully compliant. -
8.7 Costinformation AVP Fully compliant. -
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8.8 Unit-Value AVP Fully compliant. -

8.9 Exponent AVP Fully compliant. -

8.10 ValueDigits AVP Fullycompliant. -

8.11 CurrencyCode AVP Fully compliant. -

8.12 CostUnit AVP Fully compliant. -

8.13 CreditControl AVP Fully compliant. -

8.14 CreditContrd-FailureHandling AVP Fully compliant. -

8.15 DirectDebitingFailureHandling AVP Fully compliant -

8.16 Multiple-ServicesCreditControl AVP Partially compliant. GSU pooling and tariff time change not supported.
Only a single Use8erviceUnit is suported.

8.17 GrantedServiceUnit AVP Partially compliant. Only a single unit type is supported.

8.18 RequestedServiceUnit AVP Partially compliant. Only a single unit type is supported.

8.19 UsedServiceUnit AVP Partially compliant. Only a single ubtype is supprted.

8.20 TariffTimeChange AVP Not compliant. -

8.21 CGTime AVP Fully compliant -

8.22 CCMoney AVP Fully compliant. -

8.23 CGTotalOctets AVP Fully compliant. -

8.24 CClInput-Octets AVP Fully compliant. -

8.25 CCOutput-Octets A/P Fullycompliant. -

8.26 CGServiceSpecifieUnits AVP Fully compliant. -

8.27 Tarif-ChangeUsaye AVP Not compliant. -

8.28 Serviceldentifier AVP Fully compliant. -

8.29 RatingGroup AVP Fully compliant. -

8.30 G-SU-PoolReference AVP Not compliant. -

8.31 G-SU-Poolldentifier AVP Not compliant. -

8.32 CCUnit-Type AVP Not compliant. -
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8.33 Validity-Time AVP Fully compliant. -

8.34 FinatUnit-Indication AVP Fully compliant. -

8.35 FinatUnit-Action AVP Partially compliant. Restricted acceds not supported.
8.36 RestrictionFilter-Rule AVP Not compliant. -

8.37 RedirectServer AVP Fullycompliant. -

8.38 RedirectAddressType AVP Fully compliant. -

8.39 RedirectServerAddress AVP Fully compliant. -

8.40 Multiple-Servicedndicator AVP Fully compliant. -

8.41 RequestedAction AVP Partially compliant. Value 3 (PRICE_ENQUIRY) not stuggo
8.42 ServiceContextld AVP Fully compliant. -

8.43 ServiceParameterinfo AVP Fully compliant. -

8.44 ServiceParametefType AVP Fully compliant. -

8.45 ServiceParameterValue AVP Fully compliant. -

8.46 SubscriptioAld AVP Fully compliant. -

8.47 SubscriptioAd-Type AVP Fully compliant. -

8.48 SubscriptioAd-Data AVP Fully compliant. -

8.49 UserEquipmentinfo AVP Fully compliant. -

8.50 UserEquipmentinfo-Type AVP Fully compliant. -

8.51 UserEquipmentinfo-Value AVP Fully compliant. -

8.52 UserEquipmentinfo-ExtensiomPAVP Not compliant. Not used.
8.53 UserEquipmentinfo-IMEISV AVP Not compliant. Not used.
8.54 UserEquipmentinfo-MAC AVP Not compliant. Not used.
8.55 UserEquipmentinfo-EUI64 AVP Not compliant. Not used.
8.56 UserEquipmentinfo-ModifiedEUI64 AVP Not compliant. Not used.
8.57 UserEquipmentinfo-IMEI AVP Not compliant. Not used.
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8.58 SubscriptioAld-Extension AR Not compliant. Not used.
8.59 SubscriptioAld-E164 AVP Not compliant. Not used.
8.60 Subscriptio-Id-IMSI AVP Not compliant. Not used.
8.61 SubscriptioAd-SIPURI AVP Not compliant. Not used.
8.62 SubscriptioAld-NAI AVP Not compliant. Not used.
8.63 SubscriptioAd-Private AVP Not compliant. Not used.
8.64 RedirectServerExtension AVP Not compiant. Not used.
8.65 RedirectAddressiPAddress AVP Not compliant. Not used.
8.66 RedirectAddressURL AVP Not compliant. Not used.
8.67 RedirectAddres-SIRURI AVP Not compliant. Not used.
8.68 QoSFinatUnit-Indication AVP Not compliant. Not used.

9 Result Code AWralues Fully compliant. -
9.1 Transient Failures Fully compliant. -
9.2 Permanent Failures Fully compliant. -
10 AVP Occurrence Table Fully compliant. -

10.1 CreditControl AVP Table Fully compliant. -
10.2 ReAuth-Request/Answer AW Table Fullycompliant. -

11 RADIUS/Diameter Crediontrol Interworking Model Fully compliant. -

12 IANA Considerations Not applicable. -
12.1 Applicaton Identifier Fully compliant. -
12.2 Command Codes Fully compliant. -
12.3 AVP Codes Fullycomplant. -
12.4 ResultCode AVP Values Fully compliant. -
12.5 CCRequestType AVP Fully compliant. -
12.6 CGCSessiorrailover AVP Fully compliant. -
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12.7 CCUnit-Type AVP Fully compliant. -
12.8 CheckBalanceResult AVP Fully compliant. -
12.9 CreditControl AVP Fully compliant. -
12.10 CreditControtFailureHandling AVP Fully compliant. -
12.11 DirectDebitingFailureHandling AVP Fully compliant. -
12.12 FinatUnit-Action AVP Fully compliant. -
12.13 Multiple-Servicedndicator AVP Fully compliah -
12.14 RedirectAddressType AVP Fully compliant. -
12.15 RequestedAction AVP Fully compliant. -
12.16 SubscriptioAd-Type AVP Fully compliant. -
12.17 TarifFChangeUsage AVP Not compliant. -
12.18 UserEquipmentinfo-Type AVP Fully compliant. -
13 CreditControl Application Related Parameters Fully compliant. -
14 Security Considerations Partially compliant. IPSec may be applied via an extemaieway.
TLS/DTLS not supported.
14.1 Direct Connection with Redirects Not applicable. -
15 Privacy Considerations Fully compliant. -
15.1 PrivacySensitive AVPs Not applicable. Network segregation is sigpecific.
15.2 Data Minimization Fully comphnt. -
15.3 Diameter Agents Not applicable. Network segregation is sitgpecific.
16 References Not applicable. -
16.1 Normative References Not applicable. -
16.2 Informative References Not applicable. -
16 Acknowledgements Not applicable. -
AppendixA | CreditControlSequences Fully compliant. -
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Al Flow | Fully compliant. Refer toFigure BCall sessigrsuccess,isertermination
andFigure CCall sessigrsessiorcontinuation

A.2 Flow Il Fully compliant. Refer toFgure B:Call sessigrsuccessisertermination
andFigure CCall sessigrsessiorcontinuation

A3 Flow 111 Fully compliant. Refer toFigure KEvent debit, success

A4 Flow IV Fully compliant. Refer toFigure OBalance check

A5 Flow V Not compliant. PRICE_ENQUIRY not supparted

A.6 Flow VI Fully compliant. Refer toFigure LEvent debit, refund

A7 Flow VI Fully compliant. Refer toFigure ACall sessigrsuccesspCSermination.

A.8 Flow VI Not complant. Reauthorization not supported.

A9 Flow IX Not applicable. IN/NGIN messaging does not support distisetvices
within a parent session.

6.3 Compliance to 3GPP TS 32.299 (Relegjse 1
Note that compliance to individual AVEfahitions isnot limited to their defined purpose within the 3GPP message flow struciNe®SGupports arltrary

Table 11N2DSG&omplance to RF8506

AVP definitions for use in rating as seit in sectiord.4: Credit Control Messaging

Section Section Heading Compliance Notes
- Foreword Not applicable. -
1 Scope Not applicable. -
2 References Not applicalte. -
3 Definitions, symbols and abbreviations Not applicable. -
3.1 Definitions Not applicable. -
3.2 Symbols Not applicable. -
3.3 Abbreviations Not applicable. -
4 Architecture considerations Not applicable. -
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4.1 High level architecture Not applcable. -
41.0 General Fully compliant. SCHunctions asCTFover Ro.
41.1 Charging related trarisr requirements Fully compliant. -
5 3GPP charging applications requirements Not applicable. -
51 Offline charging scenarios Not applicable. SCP functias as online chargingith offline fallback
51.1 Basic principles Not applicable. SCP functionssaonline chargingvith offline fallback
5.1.1.0 Introduction Not applicable. SCP functions as online chargwith offline fallback
5111 Event baseaharging Not applicable. SCP functions as online chargwith offline fallback
51.1.2 Session bsed charging Not applicable. SCP functions as online chargwith offline fallback
5.1.2 Basic operation Not applicable. SCP functions as online chargwith offline fallback
5.2 Online charging scenarios Not applicable. -
5.2.0 Introduction Fully ompliant. SCP functions as CTF over Ro.
5.2.1 Basic principles Fully compliant. -
5.2.2 Charging scenarios Not applicable. -
5.2.2.0 Introduction Fullycompliant. -
5.2.2.1 ImmediateEvent Debi(IEC) Fully compliant. Supported with CCR/CCA.
52211 Decentralized Unit Determination and Centralized Fully compliant. Supported with CCR/CCA.
Rating
5.2.2.1.2 | Centralized Unit Determination ar@entralizedrating | Fully compliant. Supported with CCR/CCA.
52213 Decentralized Unit Determination and Detelized Fully compliant. Supported with CCR/CCA.
Rating
5.2.2.1.4 | Further options Not applicable. Service delivery is not@THunction.
5.2.2.2 EventDebitwith Unit Reservation (ECUR) Fully compliant. Supported with CCR/CCA.
5.2.2.21 DecentralizedJnit Determination and Centralized Fully compliant. Supported with CCR/CCA.
Rating
5.2.2.2.2 | Centrdized Unit Determination and Centralized Ratin¢ Fully ompliant. Supported with CCR/CCA.
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Not applicable. No suitable IN/NGIN messaging available.
Rathg
5.2.2.3 Session charging witReservation Fully compliant. Supported with CCR/CCA.
52231 Decentralized Unit Determination and Centralized Fully compliant. Supported with CCR/CCA.
Rating
5.22.3.2 Centralized Unit Determination and Centralized Ratin Fully compliant. Supported with CCR/CCA.
5.2.2.3.3 Decentralized Unit Determination and Decslized Not applicable. No suitable IN/NGIN messaging available.
Rating
5.2.3 Basic operations Partally compliant. Supported with CCR/CCA.
Forwarding not supported.
5.3 Otherrequirements Not applicable. -
53.1 Reauthorization Fully compliant. -
5.32 Threshold based rauthorization triggers Not compliant. -
5.3.3 Termination action Fully comphnt. -
5.34 Account expiration Not compliant. -
6 3GPP chargingpplicationsg Protocol aspects Not applicable. -
6.1 Basic principles for Diameter offe charging Not applicable. -
6.1.0 Introduction Not applicable. SCP functions as online chargwith offline fallback.
6.1.1 Event based charging Not applicable. SCP functions as online charging with offline fallback.
6.1.2 Session based charging Not applicable. SCP functions as online charging with offline fallback.
6.1.3 Offline charging errorases- Diameter procedures Not applicable. SCP functiomas online charging with offline fallback.
6.1.3.1 CDF connection failure Not applicable. SCP fundbns as online charging with offline fallback.
6.1.3.2 No reply from CDF Not applicable. SCP funatins as online charging with offline fallback.
6.1.3.3 Duplicate detection Not applicable. SCP functions as online charging with offline fallback.
6.1.34 CDF detected failure Not applicable. SCP functions as online charging with offline fallback.
6.2 Message contents for offline charging Not applicable. SCP functions as online charging with offline fallback.
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6.2.1 Summary of offline charging message fotsa Not applicable. SCP functions as online charging with offline fallback.
6.2.1.1 General Not applcable. SCP functions as onlisearging with offline fallback.
6.2.1.2 Structure for the Accounting message formats Not applicable. SCP functions as ondirtharging with offline fallback.
6.2.2 AccountingRequest message Not applicable. SCP functions amline charging witloffline fallback.
6.2.3 AccountingAnswer (ACA) message Not applicable. SCP functions as online charging with offline fallback.
6.3 Basic principles for Diameter online charging Not applicable. -
6.3.1 Online Specific Credontrd application requirerents | Fully compliant. -
6.3.2 Diameter description on the Ro reference point Not applicable. -
6.3.2.1 Basic principles Fully comphnt. -
6.3.3 ImmediateEvent Debi(IEC) Partially compliant. PRICE_ENQUIRY not supported.
6.3.4 Event Debitwith Unit Reservation (ECUR) Fully compliant. -
6.3.5 Session Charging with Unit Reservation (SCUR) Fully compliant. -
6.3.6 Error cases and enarios Not applicable. -
6.3.6.0 Introduction Not applicable. -
6.3.6.1 Duplicate detection Fullycompliant. -
6.3.6.2 Reserve Units / Debit Units operation failure Not applicable. -
6.3.7 Support of tariff changes during an active user sessiq Not applicable. -
6.3.7.1 Support of tariff changes using the tariff switch Not compliant. Valdity-Time is used instead of the tariff change mechanis
mechanism
6.3.7.2 Support of tariff changes using Validifyme AVP Fully compliant. -
6.3.8 Support of reauthorization Fully compliant. -
6.3.9 Support of failure handling Not applicable. -
6.3.10 Suppat of failover Not applicable. -
6.3.11 Credit pooling Not compliant. -
6.4 Message formats for online charging Not applicable. -
6.4.1 Summary of onlineharging message formats Not applicable. -
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6.4.1.1 General Fullycompliant. -
6.4.1.2 Structure br the CreditControl message formats Fully compliant. -
6.4.2 CreditControlRequest message Partially compliant. Refer toTable 6CreditControtRequest message
parameters(sentfrom N2DSG
6.4.3 CreditControlAnswer message Partially compliant. Refer toTable 7CreditControtAnswer message parameter
(sentto N2DSG
6.4.4 ReAuth-Request message Not compliant. Reauthorization not supported.
6.4.5 ReAuth-Answer message Not compliant. Reauthorization not supported.
6.4.6 CapabilitesExchangeRequest message Partially compliant. Refer toTable 3Capability exchange messagarameters
6.4.7 CapabilitiesExchangéAnswer message Partially compliant Refer toTable 3 Capability exchange messagarameters
6.4.8 DeviceWatchdogRequest message Partially compliant. Refer toTable 5Device watchdog message parameters
6.4.9 Devie-WatchdogAnswer message Partially comphnt. Refer toTable 5Device watchdog message parameters
6.4.10 DisconnectPeerRequest message Partially compliant. Refer toTable 4Disconnect peer message parameters
6.4.11 DisconnectPeerAnswer message Partially compliant. Refer toTable 4Disconnect peer message parameters
6.4.12 Abort-SessiorRequest message Partially compliant. Refer toTable 84.4.2.1Abort-SessiofRequest message
parametas (sento N2DSG
6.4.13 Abort-SessiorAnswer message Partially compliant. Refer toTable 9Abort-SessiorAnswer message parameters
(sentfrom N2DSG
6.5 Other procedural descrtpn of the 3GPP charging Not applicable. -
applications
6.5.1 ReAuthorization Not applicable. -
6.5.1.1 Idle timeout Not compliant. -
6.5.1.2 Change of charging conditis Not compliant. -
6.5.1.3 Reporting quota usage Not compliant. Quotathreshold reauthorization not supported.
6.5.14 Quota consumption Not compliant. -
6.5.2 Threshold based R&uthorization triggers Not compliant. -
6.5.3 Termination action Fully ompliant. -
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6.5.4 Quota consumption time Not compliant. Validity-Time is used instead of the quota consumption tim
mechanism.
6.5.5 Service termination Fully compliant. -
6.5.6 Envelope reporting Not applicable. -
6.5.6.1 Envelope reporting in Onlin€harging Not compliant. Envelope charging natupported.
6.5.6.2 Envelope reporting in Offline Charging Not compliant. Envelope charging not supported.
6.5.6.3 Envelope reporting Quota consumption time Not compliant. -
6.5.6.4 Envelope reporting Conbinational quota Not compliant. -
6.5.7 Combinational quota Not compliant. -
6.5.8 Online control of offline charging information Not compliant. -
6.5.9 Support of multiple service Fully compliant. -
6.5.10 Supported Features mechanism Not applicable. -
6.5.10.1 Introduction Not applicable. -
6.5.10.2 Defining a feature Not compliant. -
6.5.10.3 Supported Feature handling Not compliant. -
6.6 Bindingsof the operation to protocol application Not applicable. -
6.6.0 General Fully compliant. -
6.6.1 Bindings of Chargingata Transfer to Accounting Not applicable. Not used for credit control.
6.6.2 Bindings of Debit / Reserve Units to Credintrol Fdly compliant. -
6.7 Securing Diameter messages - Refer toTable 10N2DS&ompliance to RFC 6733
7 Summary of used Attribute Value Pairs Not applicable. -
7.1 Diameter AVPs Not applicable. -
7.10 General Partially compliant. Refer to individual AVP compliance.
7.11 Accountinginput-Octets AW Not applicable. Not used for credit control.
7.1.2 Void Not applicable. -
7.1.3 AccountingOutput-Octets AVP Not applicable. Not used for credit control
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7.1.4 Void Not applicable. -
7.1.5 AcctApplicationld AVP Not applicable. Not used for credit antrol.
7.1.6 Auth-Applicationld AVP Fully compliant. -
7.1.7 CalledStationtld AVP Fully compliant. -
7.1.8 EventTimestamp AVP Fully compliant. -
7.18A ExperimentalResult AVP Not compliant. -
7.1.9 Multiple-ServicesCreditControl AVP Partially ompliant. GSU pooling, quota management, envelopporting,
triggering, and tariff time change not supported.
Only a single Use8erviceUnit is supported.
Additional AVPs are supported.
7.1.10 RatingGroup AVP Fully compliant. -
7.1.11 ResultCode AVP Fully compliant. -
7.1.12 ServiceContextld AVP Fully compliant. -
7.1.13 Serviceldentifier AVP Fully compliant. -
7.1.14 UsedServiceUnit AVP Partialy compliant. Only a single unit type is supported.
7.1.15 UserName AVP Fully compliant. -
7.1.16 Vendorld AVP Fully compliant. -
7.1.17 UserEquipmentinfo AVP Fully compliant. -
7.2 3GPP specific AVPs Not applicable. -
7.2.0 General Not applicable -
7.2.0A AccesdNetwork-Info-Change AVP Fully compliant. -
7.2.0aA 3GPPPSDataOff-Status AVP Fully compliant. -
7.2.1 AccesdNetwork-Information AVP Not applicable. Refer to child AVP compliance.
7.2.1A AccessTransferlnformation AVP Not applicabé. Refer to child AVP compliance.
7.2.1B AccessTransferType AVP Fully compliant. -
7.2.2 AccountExpiration AVP Fully compliant. -
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7.2.3 AccumulatedCost AVP Not applicable. Refer to child AVP compliance.
7.2.4 Adaptations AVP Fully compliant. -
7.25 AdditionatContentInformation AVP Not applicable. Refer to child AVBompliance.
7.2.5A AdditionalExceptiornReports AVP Fully compliant. -
7.2.6 AdditionalTypelnformation AVP Fully compliant. -
7.2.7 AddressData AVP Fully compliant. -
7.2.8 AddressDomain AVP Not applicable. Refer to child AVP compliance.
7.2.9 AddressType AVP Fully compliat. -
7.2.10 Addresseelype AVP Fully compliant. -
7.2.11 AFRCorrelationinformation AVP Not compliant. -
7.2.12 AlternateChargedParty-Address AVP Fully compliant. -
7.2.12aA | Announcementdentifier AVP Fully compliant. -
7.2.12aB | Announcemertinformation AVP Not applicable. Refer to child AVP compliance.
7.2.12aC | AnnouncemerdOrder AVP Fully compliant. -
7.2.12aD | AnnouncingPLMNID AVP Fully compliat. -
7.2.12A AnnouncingUEHPLMNdentifier AVP Fully compliant. -
7.2.12B AnnouncingUEVPLMNIdentifier AVP Fully compliant. -
7.2.13 AoGCostIinformation AVP Not applicable. Refer to child AVP compliance.
7.2.14 AoCFormat AVP Fully compliant. -
7.2.15 AoClInformation AVP Not applicable. Refer to child AVP compliance.
7.2.16 AoGRequesiType AV Fully compliant. -
7.2.17 AoGService AVP Not applicable. Refer to child AVP compliance.
7.2.18 AoGServiceObligatoryType AVP Fully compliant. -
7.219 AoGServiceType AVP Fully compliant. -
7.2.20 AoGSubscriptioAnformation AVP Not applicable. Refer to child AVP compliance.
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7.2.20aA

AP{Content AVP

Fully compliant. -
7.2.20bA | APiDirection AVP Fully compliant. -
7.2.20cA | APHdentifier AVP Fully compliant. -
7.2.20dA | APHnvocationTimestamp AVP Fully compliant. -
7.2.20eA | APINetwork-Servce-Node AVP Fully compliant. -
7.2.20fA | APIResultCode AVP Fully compliant. -
7.2.20gA | APiSize AVP Fully compliant. -
7.2.20A APNRateControl AVP Not applicable. Refer to child AVP compliance.
7.2.20B APNRateControtDownlink AVP Not applicable Refer to child AVP compliance.
7.2.20C APNRateControtUplink AVP Not applicable. Refer to child AVBompliance.
7.2.21 ApplicID AVP Fully compliah -
7.2.22 ApplicationProvidedCalledParty-Address AVP Fully compliant. -
7.2.23 ApplicationSever AVP Fully compliant. -
7.2.24 ApplicationServerinformation AVP Not applicable. Refer to child AVBompliance.
7.2.24A ApplicationSpecifieData AVP Fully compliant. -
7.2.25 AssociateePartyAddress AVP Fully compliant. -
7.2.26 AssociatedJRI A/P Fully compliant. -
7.2.27 AuthorisedQoS AVP Fully compliant. -
7.2.28 AuxApplicinfo AVP Fullycompliant. -
7.2.29 BaseTimelInterval AVP Not complant. -
7.2.29A BasieServiceCode AVP Not applicable. Refer to child AVP compliance.
7.2.29B Beare-Capability AVP Fully compliant. -
7.2.30 BearerService AVP Fully compliant. -
7.2.30A BSSIAVP Fully compliant. -
7.2.31 CalledAssertedidentity AVP Fully compliant. -
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7.2.31A Calledidentity AVP

Fully compliant.

7.2.31B Calledldentity-ChangeAVP

Not applicable.

Refer to child AVP compliance.

7.2.32 CalledParty-Address AVP

Fully compliant.

7.2.33 CallingParty-Address AVP

Fully compliant.

7.2.34 CarrierSelectRoutingInformation AVP

Fully compliant.

7.2.35 CauseCode AVP

Fully comphnt.

7.2.35A CellularNetwork-Information AVP

Fully compliant.

7.2.35B CivicAddressinformation AVP

Fully compliant.

7.2.36 CGAddress AVP

Fullycompliant.

7.2.37 ChangeCondition AVP

Fully compliant.

7.2.38 ChangeTime AVP

Fully compliant

7.2.38A ChargeReasorCode AVP

Fully compliant.

7.2.39 ChargedParty AVP

Fully compliant.

7.2.39A ChargingCharacteristicsSelectionMode AVP

Fuly compliant.

7.2.39B ChargingPerlP-CANSessiorindicator AVP

Fully compliant.

7.2.40 Clasddentifier AVP

Fully compliant.

7.2.41 ClientAddress AVP

Fully compliant.

7.2.41A CNOperatorSelectionEntity AVP

Fully compliant.

7.2.42 ContentClass AVP

Fully compliant.

7.2.43 ContentDisposition AVP

Fully compliant.

7.2.44 ContentLergth AVP

Fully compliant.

7.2.45 ContentSize AVP

Fully compliant.

7.2.46 ContentType AVP

Fully compliant.

7.2.46aA | CoverageStatus AVP

Fully comphnt.

7.2.46aaA | Coveragdnfo AVP

Not applicable.

Refer to child AVEompliance.
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7.2.46abA | CRCbT-EPSOptimisationindicator AVP

Fully compliant.

7.2.46acA | CPDIInformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.46A CSGAccessMode AVP

Fully compliant.

7.2.46B CS@Vembershiplndication AVP

Fully compliant.

7.2.47 CurrentTaiff AVP

Not applicable.

Refer to child AVP compliance.

7.2.48 CUGInformation AVP

Fully compliant.

7.2.49 DataCodingScheme AVP

Fully compliant.

7.2.50 DCDBInformation AVP

Fully compliant.

7.2.51 DeferredLocationEventType AVP

Fully compliant

7.2.52 DeliveryReportRequested AVP

Fully compliant.

7.2.53 DestinationInterface AVP

Not applicable.

Refer to child AVP compliance.

7.2.54 Diagnatics AVP

Fully compliant.

7.2.54A DiscoveredJEHPLMNIdentifier AVP

Fully compliant.

7.2.54B DiscoveredJEVPLMNIdentifier AVP

Fully compliant.

7.2.54C DiscoveretUEHPLMNIdentifier AVP

Fully compliant.

7.2.54D DiscovereftUEVPLMNIdentifier AVP

Fully compliant.

7.2.55 DomainrName AVP

Fully compliant.

7.2.56 DRMContent AVP

Fully canpliant.

7.2.57 DynamieAddressFlag AVP

Fully compliant.

7.2.57A DynamiecAddressFlagExtension AVP

Fully compliant.

7.2.58 EarlyMedia-Description AVP

Not applicable.

Refer to child AVP compliance.

7.2.58A EnhanceeDiagnostics AVP

Not applicabé.

Refer to child AVP compliance.

7.2.59 Envelope AVP

Not compliant.

7.2.60 EnvelopeEndTime AVP

Not compliant.

7.2.61 EnvelopeReporting AVP

Not canpliant.
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7.2.62 EnvelopeStartTime AVP Not compliant. -
7.2.62A EPD@Address AVP Fully compliah -
7.2.63 Event AVP Fully compliant. -
7.2.64 EventChargingTimeStamp AVP Fully compliant. -
7.2.65 EventType AVP Not applicable. Refer to child AVBompliance.
7.2.66 Expires AVP Fully compliant. -
7.2.66A FEldentifier-List AVP Fully compliant. -
7.2.66aA | Exposurdg-unctiorAPtnformation AVP Not applicable. Refer to child AVP compliance.
7.2.67 FileRepairSupported AVP Fully compliant. -
7.2.67aA ForwardingPending AVP Fully compliant. -
7.2.67A FromAddress AVP Fully compliant. -
7.2.68 GGSNAddress AVP Fully compliant. -
7.2.69 IM-Information AVP Fully compliant. -
7.2.70 IncrementaiCost AVP Not applicable. Refer to child AVP compliance.
7.2.70A Instanceld AVP Fully compliant. -
7.2.71 Interfaceld AVP Fully compliant. -
7.2.72 InterfacePort AVP Fully compliant. -
7.2.73 InterfaceText AVP Fully compliant. -
7.2.74 Interface Type AVP Fully compliant. -
7.2.74aA | Inter-UETransfer AP Fully compliant. -
7.2.74A IMSApplicationReferencddentifier AVP Fully compliant. -
7.2.75 IMS-Chargingdentifier AVP Fully compliant. -
7.2.76 IMS-CommunicatiorServiceldentifier AVP Fully compliant. -
7.2.76A IMSEmergencyindicator AVP Fullycompliant. -
7.2.77 IMSInformation AVP Not applicable. Refer to child AVP compliance.
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7.2.77A IMSVisitedNetwork-ldentifier AVP

Fully compliant.

7.2.78 IMSHUnauthenticatedFlag AVP

Fully compliant.

7.2.79 IncomingTrunkGroupID AVP

Fully comphnt.

7.2.79A Initia-IMS-Chargingdentifier AVP

Fully compliant.

7.2.80 Inter-Operatorldentifier AVP

Not applicable.

Refer to child AVP compliance.

7.2.80A IP-RealmDefaultindication AVP

Fully compliant.

7.2.80B ISUPCause AVP

Not applicable.

Refer to child AVP compliance.

7.2.80C ISUPCauseDiagnostics AVP

Fully compliant.

7.2.80D ISUPCauseLocation AVP

Fully compliant.

7.2.80E ISUPCauseValue AVP

Fully compliant.

7.2.80F ISUPLocatiorNumber AVP

Fullycompliant.

7.2.80Fa | Langage AVP

Fully compliant.

7.2.80G Layer2-GrouplD AVP

Fully compliant.

7.2.81 LCSAPN AVP

Fully compliant.

7.2.82 LC&ClientDialedByMS AVP

Fully compliant.

7.2.83 LCClientExternallD AVP

Fullycompliant.

7.2.84 LC&ClientID AVP

Not applicable.

Refer to child AVP compliance.

7.2.85 LCSClientName AVP

Not applicable.

Refer to childAVP compliance.

7.2.86 | LCSClientType AVP

Fully compliant.

7.2.87 LCSDataCodingScheme AVP

Fully compliant.

7.2.88 LCSormatindicator AVP

Fullycompliant.

7.2.89 LCSYnformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.90 LCSNameString AVP

Fully compliant.

7.2.91 LCSRequestofiD AVP

Not applicable.

Refer to child AVP compliance.

7.2.92 LCSRequestodD-String AVP

Fully conpliant.
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7.2.92A LocalGWnsertedindication AVP

Fully compliant.

7.2.93 LocaiSequenceNumberAVP

Fully compliant.

7.2.94 LocationEstimate AVP

Fully compliant.

7.2.95 LocationrEstimateType AVP

Fully compliant.

7.2.95A Locationinfo AVP

Not applicable.

Refer to child AVP compliance.

7.2.96 LocationType AVP

Not applicable.

Refer to chil AVP compliance.

7.2.97 LowBalancelndication AVP

Fully compliant.

7.2.97A Low-Priority-Indicator AVP

Fully compliant.

7.2.97B MBMSChargedParty A/P

Fully compliant.

7.2.98 MBMSGW-Address AVP

Fully compliant.

7.2.99 MBMSiInformation AVP

Not applicable.

Refer tochild AVP compliance.

7.2.100 MBMSUserServiceType AVP

Fully compliant.

7.2.101 MediaInitiator-Flag AVP

Fully compliant.

7.2.102 MediaInitiator-Party AVP

Fully compliant.

7.2.103 MessageBody AVP

Not applicable.

Refer b child AVRompliance.

7.2.104 MessageClass AVP

Not applicable.

Refer to child AVP compliance.

7.2.105 MessageD AVP

Fully compliant.

7.2.106 Messag-Size AVP

Fully compliant.

7.2.107 MessageType AVP

Fully compliant.

7.2.108 MM-ContentTypeAVP

Not applicable.

Refer to child AVP compliance.

7.2.109 MMBoxStorageRequested AVP

Fully compliant.

7.2.110 MMS-Information AVP

Not applicable.

Refe to child AVP compliance.

7.2.111 MMTeknformation AVP

Not applicable.

Refer tochild AVP complize.

7.2.111A | MMTelSServicdype AVP

Fully compliant.

7.2.111Aa | Monitored-PLMNIdentifier AVP

Fully compliant.
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7.2.111AaA

Monitoring-EventConfiguraion-Activity AVP Fully compliant. -
7.2.111AaB| Monitoring-EventFunctionality AVP Fully compliant. -
7.2.111AaC| Monitoring-Eventinformation AVP Not applicable. Refer to child AVP compliance.
7.2.111AaD| Monitoring-EventReportData AVP Not applicable. Refer to child AVP compliance.
7.2.111AaE| Monitoring-EventReportNumber AVP Fully compliant. -
7.2.111Ab | MonitoringUEHPLMNIdentifier AVP Fully compliant. -
7.2.111Ac | Monitoring-UEldentifier AVP Fully compliant. -
7.2.111Ad | Monitoring-UEVPLMNIdertifier AVP Fully compliant. -

7.2.111B | MSCAddress AVP Fully compliant. -
7.2.111C | MTCGIWFAddressAVP Fully compliant. -
7.2.111D | NeighbourNodeAddress AVP Fully compliant. -
7.2.111E | Network-CallReferenceNumber AVP Fully compliant. -

7.2.112 NextTariff AVP Not applicable. Refer to child AVP compliance.
7.2.112aA | NIDDSubmission AVP Not applcable. Refer to child AVP compliance.
7.2.112A | NNHnformation AVP Not applicable. Refer to child AVP compliance.
7.2.112B | NNIType AVP Fully compliant. -

7.2.113 NodeFunctionality AVP Fully compliant. -

7.2.114 Nodeld AVP Fully compliant. -

7.2.115 NumberOf-Diversions AVP Fully compliant. -

7.2.116 NumberOf-MessagesSent AVP Fully compliant. -

7.2.117 NumberOf-Participants AVP Fully compliant. -

7.2.118 NumberOf-ReceivedTlalkBursts AVP Fully compliant. -

7.2.119 NumberOf-TalkBursts AVP Fdly compliant. -

7.2.120 NumberPortability-RoutingInformation AVP Fully compliant. -

7.2.121 Offline-Charging AVP Not applicable. Refer to child AVP cqaptiance.
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7.2.122 OnlineChargingFlag AVP Fully compliant. -
7.2.123 OriginatinglOI AVP Fully conpliant. -
7.2.124 Originator AVP Fully compliant. -
7.2.125 OriginatorAddress AVP Not applicable. Refer to child AVP compliance.
7.2.126 OriginatorInterface AVP Not applicable. Refer to child AVP compliance.
7.2.127 OriginatorReceivedAddress AVP Fuly compliant. -
7.2.128 OriginatorSCCHAddress Fully compliant. -
7.2.128A | OutgoingSessioAd AVP Fully compliant. -
7.2.129 OutgoingTrunkGroupID A/P Fully compliant. -
7.2.130 Participantsinvolved AVP Fully compliant. -
7.2.131 ParticipantGroup AVP Not applicable. Refer to child AVP compliance.
7.2.132 ParticipantAcces<Priority AVP Fully compliant. -
7.2.133 ParticipantActionType AVP Fullycompliant. -
7.2.134 Void Not applicable. -
7.2.135 Void Not applicable. -
7.2.135A | PC3ControlProtocolCause AVP Fully compliant. -
7.2.135B | PC3EPGEControtProtocotCause AVP Fully compliant. -
7.2.136 PDNConnectionChargingD AVP Fully compliah -
7.2.137 PDPAddress AVP Fully compliant. -
7.2.137A | PDPRAddressPrefixLength AVP Fully comghnt. -
7.2.138 PDPRContextType AVP Fully compliant. -
7.2.138A | PlayAlternative AVP Fully compliant. -
7.2.139 PoCChangeCondition AVP Fully compliant -
7.2.140 PoGChangeTime AVP Fully compliant. -
7.2.141 PoCControllingAddress AVP Fully comphnt. -
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7.2.142 PoCEventType AVP Not applicable. Refer to child AVP compliance.
7.2.143 PoCGroupName AVP Fully compliant. -
7.2.144 PoGClnformation A/P Not applicable. Refer to child AVP compliance.
7.2.145 PoCServerRole AVP Fully compliant. -
7.2.146 PoGSessiodd AVP Fully compliant. -
7.2.147 PoGSessioAnitiation-Type AVP Fully compliant. -
7.2.148 PoGSessioflype AVP Fully compliant. -
7.2.149 PoCUserRole AVP Not applicable. Refer to child AVP compliance.
7.2.150 PoGUserRolelDs A/P Fully compliant. -
7.2.151 PoCUserRolelnfo-Units AVP Fully compliant. -
7.2.152 PositioningData AVP Fully compliant. -
7.2.153 PreferredAoGCurreicy AVP Fully compliant. -
7.2.154 Priority AVP Fully compliant. -
7.2.154aA | Privacylndicator AVP Fully compliant. -
7.2.154A | ProSe3rd-Party-ApplicationlD AVP Fully compliant. -
7.2.154Aa | ProSeDirectCommunicatioAReceptionData Not gpplicable. Refer to child AVP compliance.
Container AVP
7.2.154B | ProSeDirectCommunicatioATransmissiofData Not applicable. Refer to child AVP compliance.
Cortainer AVP
7.2.154C | ProSeDirectDiscoveryModel AVP Fully compliant. -
7.2.154D | ProSeEventType AVP Fullycompliant. -
7.2.154E | ProSeFunctiorrlP-Address AVP Fully compliant. -
7.2.154F | ProSeFunctiorPLMN-ldentifier AVP Fully compliant. -
7.2.154G | ProSeFunctionality AVP Fully compliant. -
7.2.154H | ProSeGrouplP-MulticastAddress AVP Fully compliant. -
7.2.154] ProSelnformation AVP Not applicable. Refer to child AVP compliance.
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7.2.154] ProSeRangeClass AVP

Not compliant.

7.2.154K ProSeReasorFor-Cancellation AVP

Fully compliant.

7.2.154L | ProSeRequestiTimestamp AVP

Fully compliant.

7.2.1541 ProSeRoleOf-UE AVP

Fully compliant.

7.2.154N ProSeSourcelP-Address AVP

Fully compliant.

7.2.1540 | ProSeUEID AVP

Fully compliant.

7.2.1540a | ProSeUEto-Network-RelayUEID AVP

Fully compliant.

7.2.1540b | ProSeTargetLayer2-ID AVP

Fully compliant.

7.2.154P | ProximityAlert-Indication AVP

Fully compliant.

7.2.154Q | ProximityAlert-Timestamp AVP

Fully compliant.

7.2.154R | ProximityCancellatioATimestamp AVP

Fully compliant.

7.2.155 PSAppendFreeFormatData AVP

Fully compliant.

7.2.156 PSFreeFormatData AVP

Fully compliant.

7.2.157 PSFurnishCharginginformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.158 PSInformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.159 QuotaConsumptioATime AW

Not compliant.

Validity-Time is used instead of the quota consumption
mechanism.

7.2.160 QuotaHadding Time AVP

Not compliant.

Validity-Time is used instead of the quota consumption
mechanism.

7.2.160aA | Quotalndicator AVP

Not compliant.

7.2.160A | Raio-Frequency AVP

Fully compliant.

7.2.160B RadieParameterSetinfo AVP

Not applicable.

Refer tochild AVP compliance.

7.2.160C RadieParameterSetValues AVP

Fully compliant.

7.2.160D RadieResourcedndicator AVP

Fully compliant.

7.2.160Da | RANEndTimestamp AVP

Fully compliant.

7.2.160Db | RANSecondanRATUsageReport AVP

Not applicable.

Refer to child AVP compliance.
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7.2.160Dc

RANStartTimestamp AVP Fully compliant. -
7.2.160E | RateControlMax-MessageSize AVP Fully compliant. -
7.2.160F RateControtMax-Rate AVP Fully compliant. -
7.2.160G | RateControtTimeUnit AVP Fully compliant. -
7.2.161 RateElement AVP Not applicable. Refer to child AVP compliance.
7.2.162 ReadReplyReportRequested AVP Fully compliant. -
7.2.163 Void Not applicable. -
7.2.164 ReaiTime TariffInformation AVP Not applicable. Refer to child AVP compliance.
7.2.164A | ReasorHeader AVP Fully compliant. -
7.2.165 ReceivedTalkBurstTime AVP Fully compliant. -
7.2.166 ReceivedTalkBurstVolume AVP Fully comphnt. -
7.2.167 RecipientAddress AVP Not applicable. Refer to child AVP compliance.
7.2.168 Recipent-Info AVP Not applicable. Refer to child AVBompliance.
7.2.169 RecipientReceivedAddress AVP Not applicable. Refer to child AVP compliance.
7.2.170 RecipientSCCHAddress Fully compliant. -
7.2.171 RefundIinformation AVP Fully compliant. -
7.2.171A RelationshipMode AVP Fullycompliant. -
7.2.171Aa | RelatedChangeConditioninformation AVP Not applicable. Refer to child AVP compliance.
7.2.171Ab | RelatedTrigger AVP Not compliant. -
7.2.171B | RelatedIMSChargingldentifier AVP Fully compliant. -
7.2.171C | RelatedIMSChargingdentifier-Node AVP Fully compliant. -
7.2.171D | RelaylP-address AVP Fully compliant. -
7.2.172 RemainingBalance AVP Not applicable. Refer to child AVP compliance.
7.2.173 ReplyApplicID AVP Fully compliant. -
7.2.174 ReplyPathRequested AVP Fully compliant. -
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7.2.175 ReportingReason AVP Fully compliant. -
7.2.176 RequestedPartyAddress AVP Fully compliant. -
7.2.16A RequesteePLMNIdentifier AVP Fully compliant. -
7.2.176B | RequestoPLMNIdentifier AVP Fully canpliant. -
7.2.177 RoleOf-Node AVP Fully compliant. -
7.2.177aA | RoleOfProSeFunction AVP Fully compliant. -
7.2.177A | RouteHeaderReceived AVP Fully ompliant. -
7.2.177B | RouteHeaderTransmitted AVP Fully compliant. -
7.2.178 ScaleFactor AVP Not applicable. Refer to child AVP compliance.
7.2.178aA | SCEfAddress AVP Fully compliant. -
7.2.178A | SCSAddress AVP Fully compliant. -
7.2.178B | SCSASAddress AVP Not applicable. Refer to child AVP compliance.
7.2.178C | SCRealm AVP Fully compliant. -
7.2.179 SDPAnswerTimestamp AVP Fully compliant. -
7.2.180 SDPMediaComponent AVP Not applicable. Refer to child AVP compliance.
7.2.181 SDPMediaDescrption AVP Fully compliant. -
7.2.182 SDPMediaName AVP Fully compliant. -
7.2.183 SDPOffer-Timegamp AVP Fully compliant. -
7.2.184 SDPSessiorDescription AVP Fully compliant. -
7.2.185 SDPTimeStamps AVP Not applicable. Refer tochild AVP compliarc
7.2.186 SDPType AVP Fully compliant. -
7.2.186A | SessiorDirection AVP Fully compliant. -
7.2187 ServedParty-IP-Address AVP Fully compliant. -
7.2.188 Void Not applicable. -
7.2.188A | SecondarRATType AVP Fullycompliant. -
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7.2.190 ServicelD AVP

Fully compliah

7.2.191 ServiceGenerielnformation AVP

Fully compliant.

7.2.192 Servicelnformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.193 Seavice-Mode AVP

Fully compliant.

7.2.194 ServiceSpecifieData AVP

Fully compliant.

7.2.195 Sewice-Specifielnfo AVP

Not applicable.

Refer to child AVP compliance.

7.2.196 ServiceSpecifieType AVP

Fully compliant.

7.2.197 Void

Not applicable.

7.2.197a | ServingNodeldentity

Fully compliant.

7.2.198 ServingNode-Type AVP

Fully compliant.

7.2.198A | SGiPtRTunnellingMethod AVP

Fully compliant.

7.2.199 SGSM\ddress AVP

Fully compliant.

7.2.199A | SGWAddress AVP

Fully compliant.

7.2200 SGWChange AVP

Fully compliant.

7.2.201 SIPMethod AVP

Fully compliant.

7.2.202 SIPReques-Timestamp AVP

Fully compliant.

7.2.203 SIPRequestTimestampFraction AVP

Fully compliant.

7.2.204 SIPResponsdimestamp AVP

Fully compliant.

7.2.205 SIPResponsdimestampFraction AVP

Fully compliant.

7.2.205A | SMDeviceTriggerindicator A/P

Fully compliant.

7.2.205B | SMDeviceTriggerinformation AVP

Not applicable.

Refer to child AVP compliance.

7.2.206 SMDischargeTime AVP

Fully comphnt.

7.2.207 SM-MessageType AVP

Fully compliant.

7.2.208 SM-Protocotld AVP

Fully compliant.
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