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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document is part of a series of Technical Specifications (TSs) that specify charging functionality and
charging management in 3GPP networks. The 3GPP core network charging architecture and principles are specified
in TS 32.240 [2], which provides an umbrella for other charging management TSs that specify:

- the content of the CDRs per domain / subsystem / service (offline charging);
- the content of real-time charging messages per domain / subsystem / service (online charging);
- thefunctionality of online and offline charging for those domains/ subsystems / services;

- theinterfacesthat are used in the charging framework to transfer the charging information (i.e. CDRs or
charging events).

The complete document structure for these TSsisdefined in TS 32.240 [2].

The present document specifies the Offline and Online Charging description for the Short Message Service (SMS),
based on the functional descriptionin TS 23.040 [7], TS 23.204 [8] for SMSover IP, and TS 23.682 [17] for SMS
procedures using T4. The present document does not replace existing offline SM S charging functionality defined for
Circuit Switched in TS 32.250 [9] and for Packet Switched in TS 32.251 [10], and therefore isin addition to those
specifications. This charging description includes the offline and online charging architecture and scenarios specific to
SMS, as well as the mapping of the common 3GPP charging architecture specified in TS 32.240 [2] onto SMS. It
further specifies the structure and content of the CDRs for offline charging, and the charging events for online charging.
The present document is related to other 3GPP charging TSs as follows:

- The common 3GPP charging architecture is specified in TS 32.240 [2];
- The parameters, abstract syntax and encoding rules for the CDRs are specified in TS 32.298 [3];
- A transaction based mechanism for the transfer of CDRs within the network is specified in TS 32.295 [6];

- Thefile based mechanism used to transfer the CDRs from the network to the operator’s billing domain (e.g. the
billing system or a mediation device) is specified in TS 32.297 [5];

- The 3GPP Diameter application that is used for SM S offline and online charging is specified in TS 32.299 [4].

- The services, operations and procedures of charging, using Service Based Interface are specified in TS 32.290
[19].

- Thecharging service of 5G system is specified in TS 32.291 [20].

Furthermore, requirements that govern the charging work are specified in TS 22.115 [102].

ETSI
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2 References

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
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3GPP TS 32.298: " Telecommunication management; Charging management; Charging Data
Record (CDR) parameter description”.

3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging
application”.

3GPP TS 32.297: " Telecommunication management; Charging management; Charging Data
Record (CDR) file format and transfer”.

3GPP TS 32.295: " Telecommunication management; Charging management; Charging Data
Record (CDR) transfer".

3GPP TS 23.040: "Technical realization of Short Message Service (SMS)".

3GPP TS 23.204: " Support of Short Message Service (SMS) over generic 3GPP Internet Protocol
(IP) access; Stage 2".

3GPP TS 32.250: " Telecommunication management; Charging management; Circuit Switched
(CS) domain charging”.

3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched
(PS) domain charging".

3GPP TS 32.296: " Telecommunication management; Charging management; Online Charging
System (OCS) applications and interfaces”.

IETF RFC 4006: "Diameter Credit-Control Application”.

3GPP TS 32.270: "Telecommunication management; Charging management; M ultimedia
Messaging Service (MMS) charging”.

3GPP TS 23.038: " Alphabets and language-specific information”.

3GPP TS 32.260: "Telecommunication management; Charging management; |P Multimedia
Services (IMS) charging”.

3GPP TS 22.142: "Vaue Added Services (VAS) for Short Message Service (SMS) requirements”.

3GPP TS 23.682: " Architecture enhancements to facilitate communications with packet data
networks and applications’.

3GPP TS 29.337: "Diameter-based T4 interface for communications with packet data networks
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3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services,
operations and procedures of charging using Service Based Interface (SBI)".
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[20] 3GPP TS 32.291: " Telecommunication management; Charging management 5G system; Charging
service, stage 3".
[21]-[99] Void.
[100]-[199] Void.

[200] 3GPP TS 29.338: "Diameter based protocols to support Short Message Service (SMS) capable
M obile Management Entities (MMES)".

[201] 3GPP TS 23.501:" System Architecture for the 5G System™.

[202] 3GPP TS 23.502:"Procedures for the 5G System”.

[203] 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting

packet based services and Packet Data Networks (PDN)".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], TS 32.240 [2] and the
following apply. A term defined in the present document takes precedence over the definition of the same term, if any,
in TR 21.905 [1] or TS 32.240[2].

SM S node: An SMS node, in the present document, refers to either an SMS router, IP-SM-GW, SMS-SC, SMSF or a
combination of these nodes.

3.2 Symbols

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

Bsm Reference point for the CDR file transfer from SMS CGF to the BD,

Ga Reference point for CDR transfer between a CDF and the CGF.

Nchf Service based interface exhibited by CHF.

N46 Reference point between SM S Node and the CHF.

Rf Offline charging reference point between a 3G network element and the CDF.

Ro Online charging reference point between a 3G network element and the OCS.T4 Reference point

used between MTC-IWF and the SMS-SC in the HPLMN.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 32.240[2] and the following
apply:

5GS 5G System

ECUR Event Charging with Unit Reservation
IEC Immediate Event Charging

PEC Post Event Charging

NCGI NR Cell Global Identity
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4 Architecture considerations

4.1 High level SMS architecture

The high level SMS architecture isas defined in TS 23.040 [7].
Only the SM S Router, SMS-SC, IP-SM-GW and the SM SF are within the scope of the present document.
The details for the other nodes in the SMS architecture are defined in TS 32.250 [9] and TS 32.251 [10].

4.2 SMS offline charging architecture

The architecture for SM S offline charging is described in figure 4.2.1

SMS Node | CDF | CGF | Billing

Re Gs B Domain

Figure 4.2.1: SMS offline charging architecture

The SMS Nodes for which this architecture applies are the SMS-SC and |P-SM-GW.

Details on the interfaces and functions can be found in TS 32.240 [2] for the general architecture components.
The Rf interface is described in clause 6.1.1, Gain clause 6.1.2, and Bsmin clause 6.1.3 of this document.

4.3 SMS online charging architecture

For online charging, the relevant SM S nodes utilise the Ro interface and application towards the OCS as specified in TS
32.299 [4]. The Ro reference point covers al online charging functionality required for SMS.

The SMS online charging architecture is depicted in figure 4.3.1

SMS Router |
Ro

SMS-SC |
Ro

IP-SM-GW |
Ro

Figure 4.3.1: SMS online charging architecture

Details on the interfaces and functions can be found in TS 32.240 [2] for the general architecture components,
TS 32.296 [11] for the OCS, and TS 32.299 [4] for the Ro application.
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The architectural options for SMS converged charging are depicted in figure 4.4.1 in service-based representation for

CHF:

SMS Node

CTF

SMS Node

CTF

SMS Node

CTF

| G2 I CGF

Nchf o

L CGF
Nchf (@)

I

M
Nchf o

I

M

Ga

Billing Domain
Bsm >
Billing Domain
Bsm
—
Billing Domain
p» CGF

Figure 4.4.1: SMS converged charging architecture

Architectural options of figure 4.4.1 apply to any SMS converged charging architecture of this clause.

The SMS Node for which this architecture appliesis the SM SF.

The general architecture components can be found in TS 32.240 [2].

Gaisdescribed in clause 5.2.4 and Bsmin clause 5.2.5 of this document, and Nchf is described in TS 32.290 [19].

Figure 4.4.2 depicts the SM'S converged charging architecture for non-roaming in reference point representation:

Billing domain/
CGF

CHF

N46

SMS Node

Figure 4.4.2: SMS converged charging architecture non-roaming reference point representation
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5 SMS charging principles and scenarios

5.1 SMS charging principles

51.1 General principles
The Short Message Service (SMS) comprises 5 main operational scenarios:
- Person to Person: The messageis sent by a UE as originator and received by a UE as destination.

- Person to Application: The messageis sent by a UE as originator and received by athird party application as
destination.

- Application to Person: The message is sent by athird party application as originator and received by a UE as
destination.

- Application to Application: The message is sent by athird party application as originator and received by
another third party application as destination.

- Device Triggering: the message is sent on behalf of an application as originator and received by a device as
destination.

- MSISDN-less UE to Application via T4: the message is sent by a MSISDN-less UE as originator and received
by athird party application as destination (e.g. SCS/AS) in MSISDN-less MO-SM S via T4 scenario.

In addition SM S nodes may apply services such as Value Added Services (VAS) specified in TS 22.142 [16], services
defined in industry standard protocols for SM submission from applications in a fixed network (protocols such as
SMPP, UCP/EMI, OIS, CIMD, etc.) or vendor specific services as endorsed by TS 23.040 [7]. As such, the SM S node
collects charging information such as:

- the destination and source addresses applied for an SM;

- anindication of origination or termination handling;

- identification of the node(s) and connection(s) involved in the SM transaction;
- SM validity period;

- inscenariosinvolving an application / VASP, the charging information describes the identification of the
application/ VASP,

- reguested SM servicetype.

5.1.2 Segmentation and concatenation

Information about concatenated messages should be sent to the charging systems in order to apply the appropriate
charging models. The charging system may be required to be stateful to process information about segmented messages.
5.1.3 Triggers for generation of charging information

The following service level events shall, based on operator configuration, trigger the generation of charging
information:

- Simple submission, except for device triggering — based on reception at the SM S node.
- Enhanced submission — based on completion of the transaction handling at the SM'S node.

- Origination retry — based on the enhanced submission where theinitial handling fails and aredelivery attempt is
initiated.

- Delivery, except for device triggering — based on delivery from the SM 'S node.
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- Delivery report — reports based on the delivery to Person.
- Termination — Application to Person scenario only.
- Termination retry — Application to Person scenario only — reattempt delivery of an SM to aterminating entity;
- SM Service request.
- SMSviaT4 related events specified in clause 5.1.4.
Depending on the charging model applied, a"refund”" may be necessary for unsuccessful delivery in online charging.

See clause 5.2 and 5.3 for detailed procedures associated with the triggers above for offline charging and online
charging respectively.

514  SMSvia T4

For the following TS 23.682 [17] procedures using T4 interface and relying on SM S capability, online and offline
charging functionalities are based on SMS-SC reporting chargeable events associated with the corresponding
functionalities:

- Device Triggering Function;
- MSISDN-lessMO-SMSviaT4.
For Device Triggering functionality, following chargeable events are considered:
- Device Trigger submitted to the SMS-SC from MTC-IWF, for request, replace and recall;
- SMSDdlivery from the SMS-SC for Device Triggering towards the UE - based on delivery from the SM S node;

- SMS Delivery from the SMS-SC for Device Triggering towards the UE - based on completion of the transaction
handling at the SMS node;

The protocol description for Device Triggering functionality is detailed in TS 29.337 [18].

For MSISDN-less MO-SM S via T4 functionality, allowing MSISDN-less UE to send small datato an SCS/AS (i.e.
destination SME) using SMS-MO, the completion of the transaction at the SMS-SC is considered, since SMS-SC store
and forward capability for MO-SM S is not used. Instead, the SMS-MO received by the SMS-SC through MO
submission TS 23.040 [12]) procedures, is directly forwarded to the MTC-IWF through appropriate protocol for further
transfer to the recipient SCS/AS. Also, the SMS-MO delivery answer status from MTC-IWF received by the SMS-SC is
directly conveyed back to the UE.

For MSISDN-less MO-SM S via T4 functionality, the chargeable event considered is:
- MO-SMSviaT4 submission - based on Delivery response from the MTC-IWF.
The protocol description for MSISDN-less MO-SM S via T4 functionality is detailed in TS 29.338 [200].

5.1.5 NR REDCAP Charging

For SMS converged online and offline charging scenarios, the SMSF provides for NR RedCap UE using NR the RAT
Type NR_REDCAP, according to clause 5.41 of 3GPP TS 23.501 [201].
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5.2 SMS offline charging scenarios

5.2.1 Basic principles

SMS offline charging functionality is based on SM 'S Nodes reporting chargeabl e events associated with SM
transactions.

The SMS offline charging applies to the SMS-SC and IP-SM-GW.

SMS offline charging uses the Diameter Offline Charging as specified in TS 32.299 [4].
Event based charging applies, with reporting achieved by sending Charging Data Request [Event] to the CDF.

SM S transactions are collected independently by the SMS Node, or on completion handling at SMS Node (enhanced
submission) .
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5.2.2 Rf message flows

5.2.20 Introduction

The different scenarios below focus on the different message exchanges from/to the SM'S Node and the corresponding
message flows between the SMS Node and the CDF.

The sequence of messages exchanged between the SM'S Node and the other nodes are described with generic names
(i.e SMS submit, SM S deliver), to reflect SM S reception or sending by/from the SM'S Node, independently from the
protocol conveying the SMS.

Each message flow is applicable to different Network scenario, which are referred-to by relevant TSs.
The SMS Nodes for which these message flows apply are the SMS-SC and IP-SM-GW.

5221 SMS Submission

Figure 5.2.2.1.1 describes the scenario where UE or athird party application originates SMS-MO destined to a recipient
UE:

SMS Node CDF

1. SMS Submit

v

2.SMS Submit answer

A

3. Charging Data Requegt[Event]

Create CDR

4. Charging Data Responge[Event]

5. Forward SMS

Figure 5.2.2.1.1: Offline charging - SMS submission to SMS Node

0) Initial procedures: see applicable Network scenario.
1) The SMS Nodereceivesa"SMS Submit" incoming message originated by a UE or athird party application.

2) The SMS Node returns"SMS Submit Answer" with appropriate result associated to the reception of the SM:
successfully received by SMS-SC or failed due to error at SMS Node.

3) The SMS Node triggers a Charging Data Charging Data Request with Operation Type indicating
EVENT_RECORD to record successful or unsuccessful reception of the SM, with originator identified as UE or
as athird party application, depending on the scenario.

NOTE: Inthe scenario where athird party application is originator, sending application identification to the CDF
allowsto apply accurate charging model of Termination scenario, i.e. recipient UE to be charged for the
delivered SM, instead of originator or both parties.
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4) The CDF creates a SMO CDR and acknowledges the reception of the data.
5) Forward SMS per applicable Network scenario.

Thetable 5.2.2.1.1 describes the correspondence between the message in this scenario, and the message in the different
Network scenario for which it is applicable.

Table 5.2.2.1.1: Messages mapping

Message Message in Network scenario Reference

1. SMS submit 10a. Message Transfer TS 23.040[7]
Figure 18a): Successful short
message transfer attempt

3. Message TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

3. Delivery report TS 23.204[8]
Figure 6.5: Delivery report procedure
2. SMS submit answer 10b. Delivery report TS 23.040[7]

Figure 18a): Successful short
message transfer attempt

4. Accepted TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

4. Accepted TS 23.204[8]
Figure 6.5: Delivery report procedure
5. Forward SMS Not applicable TS 23.040[7]

Figure 18a): Successful short
message transfer attempt

6. Forward short message TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

6. Delivery report TS 23.204[8]
Figure 6.5: Delivery report procedure
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5.2.2.2 SMS Delivery

Figure 5.2.2.2.1 describes the scenario where SM S Node originates SM transfer towards the receiving party.

17 ETSI TS 132 274 V17.2.0 (2022-10)

SMS Node

2. SMS Deliver

A

CDF

0. SMS to deliver

3. SMS Deliver answer

Figure 5.2.2.2.1: Offline charging SMS Transfer from SMS Node

0) "SMSto deliver" optionally received by SMS Node in order to deliver aMT SM S towards the UE: see applicable

Network scenario.

1) The SMS Node decidesto forward "SM S Deliver" message towards the receiving party, as afirst attempt (based
on step 0) or due to internal trigger for aretry delivery of apreviously failed and stored SM.

4. Charging Data RequesW[Event]
— >

Create CDR

5. Charging Data Respons
-~

e[Event]

2) The SMS Node forwards the "SM S Deliver" message towards the receiving party.

3) The SMS Node receives"SMS Deliver Answer" message as the delivery success or failure of the SM transfer

attempt.

4) The SMS Node triggers a Charging Data Reguest[Event] to record successful or unsuccessful result of SM

delivery.

5) The CDF createsa SMT CDR and acknowledges the reception of the data.

Thetable 5.2.2.2.1 describes the correspondence between the message in this scenario, and the message in the different

Network scenario for which it is applicable.
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Table 5.2.2.2.1: Messages mapping
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Message

Message in Network scenario

Reference

1. SMS to deliver

Not applicable

TS 23.040[7]
Figure 15a): Successful short
message transfer attempt via the MSC
or the SGSN

4, Forward

short message

TS 23.204 [8]
Figure 6.4: Successful encapsulated
Short Message termination procedure

9. Submit report

TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

3. SMS deliver

la. Message transfer

TS 23.040[7]
Figure 15a): Successful short
message transfer attempt via the MSC
or the SGSN

6. Message

TS 23.204[8]
Figure 6.4: Successful encapsulated
Short Message termination procedure

10. Submit report

TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

4. SMS deliver answer

Not shown

TS 23.040[7]
Figure 15a): Successful short
message transfer attempt via the MSC
or the SGSN

9. OK

TS 23.204 [8]
Figure 6.4: Successful encapsulated
Short Message termination procedure

13. OK

TS 23.204[8]
Figure 6.3: Successful encapsulated
Short Message origination procedure

5.2.2.3

Delivery Report

Delivery Report or Status Report (SC informing the originating UE of the delivery outcome of a previously submitted
short message) issued by the SM S Node uses the same procedures as the "SM S Delivery from the SMS Node"
described within clause 5.2.2.2, asit is contained within anew SM.
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5.2.2.4 Device Triggering using T4

5.2.24.1 SMS submission to SMS-SC for Device Triggering

Figure 5.2.2.4.1.1 describes the scenario where the MTC-IWF submits a request to SMS-SC for SM transfer towards
the UE for Device Triggering purpose.

SMS-SC CDF MTC-IWFE

1. Device Trigger Request

2. Device Trigger Answer

\J

3. Charging Data Request[Event]

Create SC-DVT-T4 CDR

4. Charging Data Answer[Event]

Figure 5.2.2.4.1.1: Offline charging - SMS submission to SMS-SC for Device Triggering

1) The SMS-SC receives an incoming "Device Trigger Request” from an MTC-IWF over T., destined to aUE
recipient.

2) The SMS-SC returns "Device Trigger Answer" with appropriate result associated to the reception of the trigger
request: successfully received by SMS-SC or failed due to error at SMS-SC.

3) The SMS-SC triggers a Charging Data Request with Operation Type indicating EVENT_RECORD to record
successful or unsuccessful reception of the SM from the MTC-IWF, with originator identified as SCS Identity.

4) The CDF creates a SC- DVT-T4 CDR and acknowledges the reception of the data.

522472 SMS Delivery from SMS-SC for Device Triggering

Figure 5.2.2.4.2.1 describes the scenario where SMS-SC originates the SMS Device Triggering transfer towards the UE.
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1)

2)

3)

4)

5)
6)

7)

SMS-SC CDF MTC-IWF

1. Trigger for a delivery attempt

2. SMS Deliver

3. SMS Deliver answer

L

4. Charging Data Request[Event]

Create SC-SMT CDR

5. Charging Data Answer[EveJlt]

6. Delivery report Request

7. Delivery report Answer

A

Figure 5.2.2.4.2.1: Offline charging - SMS delivery for Device Triggering

The SMS-SC decidesto forward "SM S Deliver" message towards the receiving party, as a first attempt upon
device trigger request received from MTC-IWF, or due to internal trigger for aretry delivery of apreviously
failed and stored SM for Device Triggering, or internal trigger for afirst attempt of a previously stored SM.

The SMS-SC forwards the "SM S Deliver" message towards the receiving party.

The SMS-SC receives "SMS Deliver Answer" message as the delivery success or failure of the SM transfer
attempt.

The SMS-SC triggers a Charging Data Request[ Event] to record successful or unsuccessful result of SM
delivery, including a value for "Device Triggering indication”.

The CDF createsa SC-SMT CDR and acknowledges the reception of the data.

The SMS-SC sends "Delivery Report Request” to MTC-IWF with appropriate result associated to the successful
delivery of the device trigger to the UE.

The MTC-IWF acknowledges by sending "Delivery Report Answer".
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5.2.2.4.3 SMS Device Triggering Delivery Report

The SMS Device Triggering Delivery Report corresponds to the SMS-SC reporting the Delivery Report of Device
Trigger to the MTC-IWF in the scenario described in clause 5.2.2.4.2. The Delivery Report itself is not atrigger for a
charging event.

5.2.2.4.4 SMS submission to SMS-SC for Device Triggering - Replace procedure

Figure 5.2.2.4.4.1 describes the scenario where the MTC-IWF submits a request to SMS-SC for a replace procedure of
Device Triggering:

SMS-SC CDF MTC-IWF

1. Device Trigger Request [Replace]

-
-

2. Pending or No
pending Device

Trigger message

3. Device Trigger Answer [Replace]

4. Charging Data Request[Event]

Create SC-DVT-T4 CDR

5. Charging Data Answer[Event]

6. New SMS Delivery

Figure 5.2.2.4.4.1: Offline charging - SMS submission to SMS-SC for replace Device Triggering

1) The SMS-SC receives anincoming "Device Trigger Request” indicating "Replace" from an MTC-IWF over Ta.

2) If the SMS-SC determines the trigger message identified by the External Identifier or MSISDN, SCS Identifier,
and old trigger reference number in the received Device Trigger Replace message, is pending at SMS-SC, the
new trigger message replaces the previous one. If no trigger message is pending this correspondsto afailed
replace procedure.

3) The SMS-SC returns "Device Trigger Answer" with appropriate result of the successful or unsuccessful replace
procedure.

4) The SMS-SC triggers a Charging Data Request[ Event] to record successful or unsuccessful result of the replace
procedure.

5) The CDF creates a SC-DVT-T4 CDR and acknowledges the reception of the data.

6) In case of successful replace, the new SM to be delivered uses the same procedure as per clause 5.2.2.4.2.1.

5.2.2.45 SMS submission to SMS-SC for Device Triggering - Recall procedure

Figure 5.2.2.4.5.1 describes the scenario where the MTC-IWF submits a request to SMS-SC for arecall procedure for
Device Triggering:
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SMS-SC CDF MTC-IWF

L 1. Device Trigger Request [Recall]

2. Pending Device
Trigger message or

not

3. Device Trigger| Answer [Recall]

J

4. Charging Data Request[Event]

Create SC-DVT-T4 CDR

5. Charging Data Answer[Event]

Figure 5.2.2.4.5.1: Offline charging - SMS submission to SMS-SC for recall Device Triggering

1) The SMS-SC receives anincoming "Device Trigger Request” indicating "Recall” from an MTC-IWF over Ta.

2) The SMS-SC determines the trigger message identified by the External Identifier or MSISDN, SCS Identifier,
and old trigger reference number in the received Device Trigger Recall message, is pending at SMS-SC. The
stored trigger message is deleted.

3) The SMS-SC returns "Device Trigger Answer" with appropriate result of the recall procedure.

4) The SMS-SC triggers a Charging Data Request[Event] to record successful or unsuccessful result of the recall
procedure.

5) The CDF creates a SC-DVT-T4 CDR and acknowledges the reception of the data.

5.2.2.5 Offline charging error cases - Diameter procedures

The Offline Charging error casesin Diameter (Accounting) Related Procedures associated to Charging Data Request
/Response, from SM'S node as network element are specified in TS 32.299 [4] clause 6.1.3.

5226 MSISDN-less SMS MO via T4

5.2.26.1 Introduction

The message flows associated to the MSISDN-less SMS MO via T4, illustrate the triggers occurring in the SMS-SC
Node. As specified in TS 23.682 [17], the SMS delivery proceduresto SMS-SC and SM S delivery report from SMS-SC
are per TS 23.040 [12], therefore involving SMS-GM SC/SM S-1WM SC depending on the scenario. However, per this
TS 23.040[12], the interface between the SMS-GM SC/SM S-IWM SC and the SMS-SC is out of scope of 3GPP,
therefore SMS-GM SC/SMS-IWMSC are assumed asinternal to SMS-SC for the charging flows with triggers
description.

5.2.2.6.2 MSISDN-less SMS MO via T4 - successful case

Figure 5.2.2.6.2.1 describes the scenario where M SISDN-less UE originates SMS-M O destined to arecipient SCS/AS
using MSISDN-less SMS MO via T4 procedure;
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1)

2)

3)

SMS-SC CDF MTC-IWF
\

\ \ \
1. SMS Submit | |

2. MO payload delivery Request

“
»

3. Interaction with HSS

\ \
| |
| |
‘ ‘ 4. Forward MO payload
| |
| |
\

‘4
| 6. MO payload delivery Res‘ponse

| 7. Charging Data Request[Event] |

-
\ > ‘

[ Create SC-SMO-T4 CDR

‘ 8. Charging Data Response ‘

9. SMS Deliver ‘
| |

Figure 5.2.2.6.2.1: Offline charging MSISDN-less SMS MO via T4 — successful case

The SMS-SC receives a"SMS Submit" incoming message originated by a MSISDN-less UE to deliver small
datato SCS/AS.

The SMS-SC sends the "MO payload delivery Request" message to the MTC-IWF address (as pre-configured in
the SMS-SC for this SCS/AS), with the SM S payload and the destination SME address (long/short code of the
SCS/AS).

The MTC-IWF retrieves the external 1D from the HSS (based on the IMS| of the UE and application port ID).

4-5) The MTC-IWF forwards the SMS to the SCS/AS (received destination SME), and receives the successful or

6)

7)

8)
9)

failure answer.

The MTC-IWF returns a success or failure delivery indication to SMS-SC, along with the external identifier
associated to this transaction.

The SMS-SC triggers a Charging Data Charging Data Request with Operation Type indicating
EVENT_RECORD to record successful or unsuccessful delivery of the SM.

The CDF creates a SC-SMO-T4 CDR and acknowledges the reception of the data.
The SMS-SC indicates success/failure back to UE.

5.2.2.6.3 MSISDN-less SMS MO via T4 - error cases

5.2.2.6.3.1 MSISDN-less SMS MO via T4 - failure at submission to SMS-SC

Figure 5.2.2.6.3.1.1 describes the scenario where M SISDN-less UE originates SMS-MO destined to arecipient SCS/AS
using MSISDN-less SMS MO via T4 procedure, and failure at submission to SMS-SC:
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SMS-SC CDF MTC-IWF
\

|
1. SMS Submit

2. Failure in handling
the SMS-MO

\
\
\
\
‘3. Charging Data Request[Event, ellror]
| el
Create SC-SMO-T4 CDR

L 4. Charging Data Response ‘

. SMS Deliver |
(error status) | |

Figure 5.2.2.6.3.1.1: Offline charging MSISDN-less SMS MO via T4 — failure at submission

1) The SMS-SC receivesa"SMS Submit" incoming message originated by a MSI SDN-less UE to deliver small
datato SCS/AS.

2) Failurein handling the submitted SMS-MO in the SMS-SC.

3) The SMS-SC triggers a Charging Data Charging Data Request with Operation Type indicating
EVENT_RECORD to record the unsuccessful delivery of the SM.

4) The CDF creates a SC-SMO-T4 CDR and acknowledges the reception of the data.

5) The SMS-SC indicates the failure back to UE.

5.2.2.6.3.2 MSISDN-less SMS MO via T4 - failure at the MTC-IWF

Figure 5.2.2.6.3.2.1 describes the scenario where M SISDN-less UE originates SMS-MO destined to arecipient SCS/AS
using MSISDN-less SMS MO via T4 procedure, and failure at the MTC-IWF:
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1)

2)

3)

4)
5)

6)
7)

SMS-SC CDF MTC-IWF
\

\
1. SMS Submit | | |

> 2. MO payload delivery Request

3. Failure in handling
the SMS-MO

~ |
4. MO payload delivery Respons‘e (failure)

| 5. Charging Data Request[Event, elLror]

|-
| -

\
|
|
|
‘ Create SC-SMO-T4 CDR ‘
\
|
\
|

‘ 6. Charging Data Response

< /- SMS Deliver

\
|
Error status ‘ [
|
|

Figure 5.2.2.6.3.2.1; Offline charging MSISDN-less SMS MO via T4 - failure at the MTC-IWF

The SMS-SC receives a"SMS Submit" incoming message originated by a M S| SDN-less UE to deliver small
datato SCS/AS.

The SMS-SC sends the "MO payload delivery Request" message to the MTC-IWF address (as pre-configured in
the SMS-SC for this SCS/AS), with the SM S payload and the destination SME address (long/short code of the
SCS/AS).

Failure in handling the submitted SMS-MO in the MTC-IWF.
The MTC-IWF returns the failure delivery indication to SMS-SC.

The SMS-SC triggers a Charging Data Charging Data Request with Operation Type indicating
EVENT_RECORD to record the unsuccessful delivery of the SM.

The CDF creates a SC-SMO-T4 CDR and acknowledges the reception of the data.
The SMS-SC indicates the failure back to UE.
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5.2.3 CDR generation

5.2.3.0 Triggers for SMS CDR generation

SMSrelated CDRs (i.e. SC-SMO, SC-SMT, ISM-SMO, ISM-SMT, SC-SMO-T4 and SC-DVT-T4 CDRs) are used to
collect charging information related to individual Charging Data Request [Event]. A single CDR is generated by the
CDF for each event, and subsequently transfered to the Charging Gateway Function (CGF).

5.2.3.1 Triggers for SMS CDR charging information collection

The triggers for CDR creation are described in clause 5.2.3.0.

5.2.3.2 Triggers for SMS CDR charging information addition

Thetriggers for CDR creation are described in clause 5.2.3.0.

5.2.3.3 Triggers for SMS CDR closure

Thetriggers for CDR creation are described in clause 5.2.3.0.

524 Ga record transfer flows

Details of the Ga protocol application are specified in TS 32.295 [6].

5.25 Bsm CDR file transfer

Details of the Bsm protocol application are specified in TS 32.297 [5].
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5.3 SMS online charging scenarios

5.3.1 Basic principles
SMS online charging uses the Credit-Control application as specified in TS 32.299 [4].

SMS charging may use the Immediate Event Charging (IEC) principle or the Event Charging with Unit Reservation
(ECUR) principle as specified in TS 32.299 [4]. The chargeable events for subscriber charging are associated with SM
transactions.

An implementation may use either IEC or ECUR for charging events based on operator configuration.
The units used for quota shall be service specific and based on an SM.

The selection of the OCS is implementation specific as there is no guaranteed means of providing the OCS address to
the CTF.

In addition, SMS charging may use the Refund Account principle when the operation has not been successfully
completed after an I1EC.

NOTE: For SMSIP, the IP-SM-GW may receive information relevant for online charging through signalling in
IMS.
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5.3.2 Ro message flows

5.3.2.1 Simple submission

This clause contains message flows for the different operation models IEC (figure 5.3.2.1.1) and ECUR
(figure 5.3.2.1.2).

SMS Node OoCs

1. SM-Submit or Forward-SM

\ 4

2. Debit Units Request

.

3. Credit processing

4. Debit Units Response

l

5. Forward-SM or SMS Ddliver

v

Figure 5.3.2.1.1: Online charging in simple submission for IEC

1) Depending on which SMS mechanism (i.e. SMS or SMSIP) isin operation, the SM S node receives an incoming
SM-Submit or a MAP-Forward-SM.

2) The SMS node triggers a Debit Units Request message to the OCS.
3) The OCS performs the appropriate credit processing based on the received request.
4) The OCS responds with a Dehit Units Response message to the SM S node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the origination procedures.
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1)

2)
3)
4)
5)
6)
7)

8)
9)

SMS Node OCSs

1. SM-Submit or Forward-SM

Y

2. Reserve Units Request[Initial ]

"

3. Credit processing

4. Reserve Units Responsg| I nitial]

&

5. Forward short message pr SMS Déliver

_6. Forward short message acknow!edgement
or SMS Deliver answer

7. Reserve Units Request[[T erminate]

8. Credit processing

9. Reserve Units ResponsaL[Termi nate]

Figure 5.3.2.1.2: Online charging in simple submission for ECUR

Depending on which SM S mechanism (i.e. SMS or SMSIP) isin operation, the SMS node receives an incoming
SM-Submit or a MAP-Forward-SM.

The SMS node triggers a Reserve Units Request [Initial] message to the OCS.

The OCS performs the appropriate credit processing based on the received request.

The OCS responds with a Reserve Units Response message to the SM S node.

If authorized, the SM S node continues the SM processing as appropriate for the origination procedures.
The SM transaction is successfully acknowledged.

The SMS node triggers a Reserve Units Request [ Terminate] message to the OCS reporting the successful event
transaction.

The OCS performs the appropriate credit processing based on the received request.
The OCS responds with a Reserve Units Response message to the SM S node.

5322 Enhanced submission

The enhanced submission procedures are similar to the simple submission procedures using ECUR. However, the
trigger for Reserve Units Request (Terminate) may be based on unsuccessful handling, e.g. negative acknowledgement
and with or without successful storage of the message for future redelivery attempts. See failure scenarios defined in
clause 5.3.2.7.

5.3.2.3 Delivery report

The origination of delivery reports use the same procedures as the simple submission procedures as described within
clause 5.3.2.1. The delivery report itself is contained within a new SM.
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5.3.24 Origination retry

This clause contains message flows for the different operation models |EC (figure 5.3.2.4.1) and ECUR
(figure 5.3.2.4.2) for redelivery attempts in the origination direction.

SMS Node OCS

|
1. Internal trigger to attempt
redelivery attempt

2. Debit Units Request

»

3. Credit processing

4. Debit Units Response

<

b. Forward short message or BM S Deliver

Figure 5.3.2.4.1: Online charging in origination redelivery attempt for IEC

1) An SMS node internal trigger occurs to attempt aredelivery of a previoudy failed and stored SM.
2) The SMS node triggers a Debit Units Request message to the OCS.

3) The OCS performs the appropriate credit processing based on the received request.

4) The OCS responds with a Debit Units Response message to the SM S node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the origination procedures.
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SM S Node OoCs

|
1. Internal trigger to attempt
redelivery attempt

2. Reserve Units Request] I hitial]

3. Credit processing

_ 4. Reserve Units ResponsgInitial]

w

5. Forward short message ¢r SMS Deliver

:6. Forward short message acknowledgement
or SMS Deliver Answer
7. Reserve Units Request[ T erminate]

»
>

8. Credit processing

9. Reserve Units Responsd Terminate]

Figure 5.3.2.4.2: Online charging in origination redelivery attempt for ECUR

1) An SMS node internal trigger occursto attempt aredelivery of a previoudly failed and stored SM.
2) The SMS node triggers a Reserve Units Request[Initial] message to the OCS.

3) The OCS performs the appropriate credit processing based on the received request.

4) The OCS responds with a Reserve Units Response message to the SM'S node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the origination or termination
procedures.

6) The SM transaction is successfully acknowledged.

7) The SMS node triggers a Reserve Units Request[ Terminate] message to the OCS reporting the successful event
transaction.

8) The OCS performs the appropriate credit processing based on the received request.
9) The OCS responds with a Reserve Units Response message to the SMS node.
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5.3.25 Termination charge

SMS Node OCSs

1. SM-SUBMIT

2. Debit Units Request

»n
»

3. Credit processing

4. Debit Units Response

W

5. Standard SM'S handling
I

Figure 5.3.2.5.1: Online charging in termination for IEC

1) The SMS node receives an incoming SM-SUBMIT from an application destined for a mobile recipient.

NOTE: This scenario differs from simple submission charging as described in clause 5.3.2.1 in that typically the
mobile recipient (instead of originator or both parties) will be charged for such a short message.

2) The SMS node triggers a Debit Units Request message to the OCS.
3) The OCS performs the appropriate credit processing based on the received request.
4) The OCS responds with a Debit Units Response message to the SMS node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the termination procedures.
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SMS Node OCs

1. SM-SUBMIT

A 4

2. Reserve Units Request[Injtial]

>

3. Credit processing

4. Reserve Units Responsg I nitial]

&
l

5. Forward short message

[
»

6. Forward short message gcknowledgement

l

7. Reserve Units Request[ Terminate]

8. Credit processing

9. Reserve Units Responsg] Terminate]

«

Figure 5.3.2.5.2: Online charging in termination for ECUR

1) The SMS node receives an incoming SM-SUBMIT from an application destined for a mobile recipient.

NOTE: Thisscenario differs from simple submission charging as described in clause 5.3.2.1 in that typically the
mobile recipient (instead of originator or both parties) will be charged for such a short message.

2) The SMS node triggers a Reserve Units Request [Initial] message to the OCS.

3) The OCS performs the appropriate credit processing based on the received request.

4) The OCS responds with a Reserve Units Response message to the SM S node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the termination procedures.
6) The SM transaction is successfully acknowledged.

7) The SMS node triggers a Reserve Units Request [ Terminate] message to the OCS reporting the successful event
transaction.

8) The OCS performs the appropriate credit processing based on the received request.
9) The OCS responds with a Reserve Units Response message to the SM S node.
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5.3.2.6 Termination charge retry

SMS Node OCS

1. Internal trigger to attempt
redelivery attempt

2. Debit Units Request

'
L

3. Credit processing

4. Debit Units Response

«

5. Standard SM'S handling

Figure 5.3.2.6.1: Online charging in termination redelivery attempt for IEC

1) An SMS node internal trigger occursto attempt aredelivery of a previoudly failed and stored SM.
2) The SMS node triggers a Debit Units Request message to the OCS.

3) The OCS performs the appropriate credit processing based on the received request.

4) The OCS responds with a Debit Units Response message to the SM S node.

5) If authorized, the SM S node continues the SM processing as appropriate for the termination procedures.
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SMS Node OCS

|
1. Internaltrigger to attempt
redelivery attempt

2. Reserve Units Request[Injtial]

3. Credit processing

P 4, Reserve Units Responsd I nitial]

<

5. Forward short message

[
L

6. Forward short message acknowledgement

«

7. Reserve Units Request| | erminate]

8. Credit processing

9. Reserve Units Responsg Terminate]

Figure 5.3.2.6.2: Online charging in termination redelivery attempt for ECUR

1) An SMS node internal trigger occursto attempt aredelivery of a previoudly failed and stored SM.

2) The SMS node triggers a Reserve Units Request[I nitial] message to the OCS.

3) The OCS performs the appropriate credit processing based on the received request.

4) The OCS responds with a Reserve Units Response message to the SM S node.

5) If authorized, the SM'S node continues the SM processing as appropriate for the termination procedures.
6) The SM transaction is successfully acknowledged.

7) The SMS node triggers a Reserve Units Request] Terminate] message to the OCS reporting the successful event
transaction.

8) The OCS performs the appropriate credit processing based on the received request.
9) The OCS responds with a Reserve Units Response message to the SMS node.
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5.3.2.7 Unsuccessful transaction
Unsuccessful transaction after |IEC

Figure 5.3.2.7.1 only applies where arefund action is required for unsuccessful delivery.

SMS Node OCSs
|

1. Trigger to attempt

delivery

2. Debit Units Request

N
L

3. Credit processing

_ 4. Debit Units Response

5. Forward short message

v

6. Forward short message NOK

«

7. Debit Units Request (Refund Account)

L

8. Credit Refund

9. Debit Units Response (Refund Account)

Figure 5.3.2.7.1: Unsuccessful transaction after IEC

1) The SMS node receives atrigger to attempt delivery of an SM. This may be for origination, termination or
redelivery attempt.

2) The SMS node triggers a Debit Units Request message to the OCS.
3) The OCS performs the appropriate credit processing based on the received request.
4) The OCS responds with a Debit Units Response message to the SM S node.

5) If authorized, the SM S node continues the SM processing as appropriate for origination or termination
procedures.

6) The SM transaction is acknowledged as an unsuccessful transaction (either viaexplicit signalling or an internal
trigger).

7) The SMS node triggers a Debit Units Request (Refund Account) message to the OCS.
8) The OCS performs the appropriate refund processing based on the received request.
9) The OCS responds with a Debit Units Response (Refund Account) message to the SM S node.
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Unsuccessful transaction in ECUR

SME Node OCS
|

1. Trigger to attempt

delivery

2. Reserve Units Request[| nitial]
i

3. Credit processing

4. Reserve Units Responsd I nitial]

&
«

5. Forward short message

v

6. Forward short message NOK

«

7. Reserve Units Request[ Terminate]

8. Credit processing

9. Reserve Units Responsg Terminate]

Figure 5.3.2.7.2: Unsuccessful transaction for ECUR

1) The SMS node receives atrigger occurs to attempt delivery of an SM. This may be for origination, termination
or redelivery attempt.

2) The SMS node triggers a Reserve Units Request[Initial] message to the OCS.
3) The OCS performs the appropriate credit processing based on the received request.
4) The OCS responds with a Reserve Units Response message to the SM S node.

5) If authorized, the SM S node continues the SM processing as appropriate for the origination or termination
procedures.

6) The SM transaction is acknowledged as an unsuccessful transaction (either viaexplicit signalling or an internal
trigger).

7) The SMS node triggers a Reserve Units Request[ Terminate] message to the OCS reporting the used unit for the
service to zero. This characterizes the unsuccessful event transaction.

8) The OCS performs the appropriate credit processing based on the received request.
9) The OCS responds with a Reserve Units Response message to the SM'S node.
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5.3.2.8 IMS/SMS Interworking Messages Charging

This clause contains message flows for the different operation models |EC (figure 5.3.2.8.1) and ECUR
(figure 5.3.2.8.2) for IMS/SM S Interworking messages in the origination direction.

IP-SM-GW OCS

1. SIP MESSAGE

2. Parse the SIP MESSAGE

3. Debit Units Request

>

4. Credit processing

5. Debit Units Response

«

6. Convert the SIP MESSAGE to
| or n short messages

7. Forward segmented shorf messages

Figure 5.3.2.8.1: Online charging in origination IMS/SMS Interworking Messages for IEC
1) ThelP-SM-GW receives an incoming SIP MESSAGE.
2) ThelP-SM-GW parsesthe SIP MESSAGE.
3) ThelP-SM-GW triggers a Debit Units Request message to the OCS.
4) The OCS performs the appropriate credit processing based on the received Debit Units Request.
5) The OCS responds with a Debit Units Response message to the IP-SM-GW.
6) IP-SM-GW converts the SIP MESSAGE to 1 or n (n>=1) short messages.

7) If authorized, the IP-SM-GW forwards the segmented short messages.
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IP-SM-GW oCSs

1. SIPMESSAGE

2. Parse the SIP MESSAGE

3. Reserve Units Request[Injitial]

4. Credit processing

5. Reserve Units Response| I nitial]

al

6. Convert the SIP MESSAGE
| or n short messages

7. Forward segmented shorf messages:

[
»

8. Forward segmented short messages acknowledgement

&
«

9. Reserve Units Request| Terminate]

10. Credit processing

11. Reserve Units Responsg] Terminate]

Figure 5.3.2.8.2: Online charging in origination IMS/SMS Interworking Messages for ECUR

1) ThelP-SM-GW receives an incoming SIP MESSAGE.

2) ThelP-SM-GW parsesthe SIP MESSAGE.

3) ThelP-SM-GW triggers a Reserve Units Request[Initial] message to the OCS.

4) The OCS performs the appropriate credit processing based on the received Reserve Units Request.
5) The OCS responds with a Reserve Units Response message to the IP-SM-GW.

6) IP-SM-GW converts the SIP MESSAGE to 1 or n (n>=1) short messages.

7) If authorized, the IP-SM-GW forwards segmented short messages.

8) All the short messages transactions are successfully acknowledged.

9) TheIP-SM-GW triggers a Reserve Units Request[ Terminate] message to the OCS reporting the successful event
transaction.

10) The OCS performs the appropriate credit processing based on the received request.
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11) The OCS responds with a Reserve Units Response message to the IP-SM-GW.
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5.3.2.9 Simple Submission with SM service request

This clause contains message flows for operation models |EC (figure 5.3.2.9-1) where application of a SM serviceis
subject to charging independent from the SM submission.

Editors Note: Simple SM submission with SM service request for operation model ECUR is FFS.

1)

2)
3)
4)
5)

6)

7)
8)
9)

SMS Node 0oCS

1. SM-SUBMIT

A 4

2. Debit Units Request 1

L

3. Credit processing

4. Déhit Units Response 1

«

5. SM Service Requested

6. Dehit Units Request 2

7. Credit processing 2

48. Debit Units Response 2

9. Service Application

10. Forward -SM

v

Figure 5.3.2.9.1: Online charging in simple submission with SM service request for IEC

Depending on which SM S mechanism (i.e. SMS or SMSIP) isin operation, the SM'S node receives an incoming
SM-Submit or a MAP-Forward-SM which includes a SM service request (such as forwarding or SM copy).

The SMS node triggers a Debit Units Request message to the OCS for the SM submission.
The OCS performs the appropriate credit processing based on the received request.
The OCS responds with a Debit Units Response message for the SM submission to the SM'S node.

If normal SM processing is authorized in step 4, the SMS Node analyzes the SM and detects that a SM service
shall be applied that is subject to charging.

If a SM service subject to charging is detected in step 5, the SM S node triggers an additional Debit Units
Request message to the OCS for the requested SM service.

The OCS performs the appropriate credit processing based on the received request.
The OCS responds with a Debit Units Response message for the requested SM service to the SMS node.

If authorized in step 7, the SM S node applies the requested SM service.

NOTE 1: Depending on the nature of the requested SM service, "service application” may involve creating

additional messages (for example in case of a SM copy service). Thisis deemed part of step 9 and not
otherwise shown in this diagram.
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10)  If authorized in step 4, the SM 'S node continues the SM processing as appropriate for the origination
procedures.

NOTE 2: Authorization of SM processing isindependent of the authorization for application of a SM service.
I.e. if authorization is for SM processing is granted in step 4 but authorization for SM serviceisrefused in
step 8 SM processing appropriate for the originating service continues without applying the requested SM
service.

5.3.2.10 Void
5.3.2.11 Device Triggering using T4

5.3.211.1 SMS submission to SMS-SC for Device Triggering

This clause contains the message flows for the scenario where the MTC-IWF submits arequest to SMS-SC for SM
transfer towards the UE for Device Triggering purpose, in | EC operation model (figure 5.3.2.11.1.1):

SMS-SC 0Cs MTC-IWF

1. Device Trigger Request

A

2. Debit Units Request

3. Credit processing

4. Debit Units Response

5. Device Trigger Answer

Figure 5.3.2.11.1.1: Online charging - SMS submission to SMS-SC for Device Triggering - IEC

1) The SMS-SC receives an incoming "Device Trigger Request” from an MTC-IWF over T4, destined to a UE
recipient.

2) The SMS-SC triggers a Debit Units Request message to the OCS.
3) The OCS performs the appropriate credit processing based on the received request.
4) The OCS responds with a Debit Units Response message to the SMS-SC.

5) The SMS-SC returns "Device Trigger Answer" with appropriate result associated to the reception of the trigger
request: successfully received by SMS-SC or failed due to error at SMS-SC.

5.3.2.11.2 SMS Delivery from SMS-SC for Device Triggering

This clause contains message flows for the different operation models IEC (figure 5.3.2.11.2.1) and ECUR
(figure 5.3.2.11.2.2) for delivery attempts from SMS-SC for SM transfer towards the UE for Device Triggering.
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SMS-SC OoCs MTC-IWF

[
1. Trigger for a delivery attempt

2. Debit Units Request

3. Credit processing

4. Debit Units Response

5. SMS Deliver

6. SMS Deliver Answer
—_—

7. Delivery Report Request

8. Delivery Rgport Answer

A

Figure 5.3.2.11.2.1: Online charging SMS Delivery retry from SMS-SC for Device Triggering — IEC

1) The SMS-SC decidesto forward "SM S Deliver" message towards the receiving party, based on same trigger as
step 1 of Figure 5.2.2.4.2.1.

2) The SMS-SC triggers a Debit Units Request message to the OCS.

3) The OCS performs the appropriate credit processing based on the internal trigger.

4) The OCS responds with a Debit Units Response message to the SMS-SC.

5) If authorized, the SMS-SC continues the SM processing for delivering the short message to the UE.
6) The SMS-SC receives "SMS Deliver Answer" message as the delivery success of the SM transfer.

7) The SMS-SC sends "Delivery Report Request” to MTC-IWF with appropriate result associated to the successful
delivery of the device trigger to the UE.

8) The MTC-IWF acknowledges by sending "Delivery Report Answer".
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SMS-SC 0OCSs MTC-IWF

1. Trigger for a delivery attempt

2. Reserve Units Request [Initial]

3. Credit processing

4. Reserve Units Response [Initial]

5. SMS Deliver
-~

6. SMS Deliver Answer
— >

7. Debit Units Request [Terminate]

8. Credit processing

9. Debit Units Response [Terminate]

A

10. Delivery Report Request

11. Delivery Report Answer

A

Figure 5.3.2.11.2.2: Online charging SMS Delivery retry from SMS-SC for Device Triggering - ECUR

1) The SMS-SC decidesto forward "SM S Deliver" message towards the receiving party, based on same trigger as
step 1 of