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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Basic Call State Model (BCSM): BCSM provides a high-level model of GMSC- or MSC/VLR-activities required to establish and maintain communication paths for users. As such, it identifies a set of basic call activities in a GMSC or MSC/VLR and shows how these activities are joined together to process a basic call.
Call Control Function (CCF): CCF is the Call Control Function in the network that provides call/service processing and control (see ITU-T Q.1214 [6]).

Detection Points (DP): points in processing at which notifications (to the service logic) can occur and transfer of control (to the gsmSCF) is possible are called Detection Points (DPs).

Dialled Service CAMEL Subscription Information (D‑CSI): D-CSI identifies the subscriber as having originating CAMEL dialled services.

Forwarding MSC: MSC which is either an MSC invoking a GSM standardized call forwarding or call deflection service; or an MSC invoking a Camel based call forwarding service.

Gateway MLC (GMLC): functional entity that allows external LCS Clients to request real-time information about a Mobile Station. The information that can be requested from the GMLC is:

-
location of Mobile Station

See [17] and [18] for information on the GMLC.

Geodetic Information: information defining the location of a mobile station, coded according to [16]. The derivation of this information from other information defining the location of a mobile station is a network operator option. If an entity derives the geodetic information it shall also provide the equivalent geographical information.

Geographical Information: information defining the location of a mobile station, coded according to [34]. 
GPRS CAMEL Subscription Information (GPRS-CSI): GPRS-CSI identifies the subscriber as having GPRS CAMEL services.

GPRS Dialogue: A dialogue between the gprsSSF and the gsmSCF. A single gprsDialogue may consist of one or more TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue. 

GPRS Service Switching Function (gprsSSF): functional entity that interfaces the SGSN to the gsmSCF. The concept of the gprsSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile network.

GPRS Session: GPRS session starts when the GPRS subscriber attaches to the GPRS data network. It ends when the GPRS subscriber detaches from the GPRS data network. 

GSM Service Control Function (gsmSCF): functional entity that contains the CAMEL service logic to implement OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR.

GSM Service Switching Function (gsmSSF): functional entity that interfaces the MSC/GMSC to the gsmSCF. The concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile network.

GSM Specialised Resource Function (gsmSRF): functional entity which provides various specialized resources. It interfaces with the gsmSCF and with the MSC. This entity is defined in ITU‑T Q.1214 ([6]) with variations defined in the specification.

Location Information: indicates the location of the Mobile Station. The provision of location information is independent of the MS status. As part of the location information, an indication of the age of this information may be delivered.

Mobile Originating Short Message Service CAMEL Subscription Information (MO-SMS-CSI): MO- SMS-CSI identifies the subscriber as having MO SMS CAMEL services. MO-SMS-CSI (CAMEL Phase 4) is identical to SMS-CSI (CAMEL Phase 3).
Mobile Station State: similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber.

Mobile Terminating Short Message Service CAMEL Subscription Information (MT-SMS-CSI): MT- SMS-CSI identifies the subscriber as having MT SMS CAMEL services.
Mobility Management event CAMEL Subscription Information (M-CSI): M-CSI identifies the subscriber as having Mobility Management event notification CAMEL services.

NA (North American): prefix attached to certain information items used by North American PLMNs in connection with routing a call to a preferred or dialled long distance carrier.
Network CAMEL Service Information (N-CSI): N-CSI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers.

Originating Basic Call State Model (O-BCSM): originating half of the BCSM. The O-BCSM corresponds to that portion of the BCSM associated with the originating party.
Originating CAMEL Subscription Information (O-CSI): O-CSI identifies the subscriber as having originating CAMEL services.

Point In Association (PIA): PIAs identify MSC/VLR/ SGSN activities associated with one or more basic association/connection states of interest to OSS service logic instances.

Point In Call (PIC): PICs identify MSC/VLR (GMSC) activities associated with one or more basic call/connection states of interest to OSS service logic instances.

Service Key: Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the HPLMN, and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is a part of the T/O-CSI.

Serving MLC: functional entity that performs location information retrieval.


Short Message Service Centre (SMSC): also abbreviation SC is used for SMSC.

Subscriber State: see 3G TS 22.078 [2].

Supplementary Service Notification CAMEL Subscription Information (SS-CSI): SS-CSI identifies the subscriber as having supplementary service invocation notification CAMEL services.

Terminating Basic Call State Model (T-BCSM): terminating half of the BCSM. The T-BCSM corresponds to that portion of the BCSM associated with the terminating party.
Terminating CAMEL Subscription Information (in the GMSC) (T-CSI): T-CSI identifies the subscriber as having terminating CAMEL services in the GMSC.

VMSC Terminating CAMEL Subscription Information (VT-CSI): VT-CSI identifies the subscriber as having terminating CAMEL services in the VMSC.

Translation Information Flag (TIF-CSI): TIF-CSI is a flag in the CAMEL subscriber data which indicates that when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number format checks, prohibited FTN checks, call barring checks. 

USSD CAMEL Subscription Information (U-CSI): U-CSI identifies a set of subscriber specific mappings from a USSD service code to a gsmSCF address.

USSD General CAMEL Service Information (UG-CSI) : UG-CSI globally identifies a set of mappings from a USSD service code to a gsmSCF address. The global mapping applies to all HPLMN subscribers. If, for a particular service code, both U‑CSI and UG-CSI are applicable then the U-CSI shall take precedence.

3.2
Abbreviations

Abbreviations used in the present document are listed in GSM 01.04 [1].

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

BCSM
Basic Call State Model

CAMEL
Customized Applications for Mobile network Enhanced Logic

DP
Detection Point

DTN
Deflected To Number

D-CSI
Dialled Services CAMEL Subscription Information 

EDP
Event Detection Point

FTN
Forwarded To Number

GMLC
Gateway MLC

GMSC
Gateway MSC

GPRS
General Packet Radio Service

gprsSSF
GPRS Service Switching Function

GPRS-CSI
GPRS CAMEL Subscription Information

gsmSCF
GSM Service Control Function

gsmSRF
GSM Specialised Resource Function

gsmSSF
GSM Service Switching Function

HLR
Home Location Register

HPLMN
Home PLMN

IE
Information Element

IF
Information Flow

IP
Intelligent Peripheral

IPLMN
Interrogating PLMN

LCS
Location Services

LSA
Localised Service Area

M-CSI
Mobility Management event Notification CAMEL Subscription Information

MF
Mobile Forwarding

MLC
Mobile Location Centre

MO
Mobile Originating
MO-SMS-CSI
Mobile Originated Short Message Service CAMEL Subscription Information
MT
Mobile Terminating
MT-SMS-CSI
Mobile Terminating Short Message Service CAMEL Subscription Information

MSC
Mobile service Switching Centre

MT
Mobile Terminating in GMSC

N‑CSI
Network CAMEL Service Information

NA
North American

NNI
Network Node Interface

O-BCSM
Originating Basic Call State Model

O-CSI
Originating CAMEL Subscription Information

ODB
Operator Determined Barring

OSS
Operator Specific Service

PDP
Packet Data Protocol

PIC
Point In Call

PLMN
Public Land Mobile Network

SGSN
Serving GPRS Support Node

SLPI
Service Logic Program Instance

SMF
Service Management Function

SMLC
Serving MLC
SMRSE
Short Message Relay Service Element
SMS‑CSI
Short Message Service CAMEL Subscription Information

SS-CSI
Supplementary Service Notification CAMEL Subscription Information 

T-BCSM
Terminating Basic Call State Model

T-CSI
Terminating CAMEL Subscription Information (in the GMSC)

TDP
Trigger Detection Point

TIF-CSI
Translation Information Flag

U-CSI
USSD CAMEL Subscription Information

UG-CSI
USSD General CAMEL Service Information

UNI
User Network Interface

VLR
Visitor Location Register

VPLMN
Visited PLMN

VT
Mobile Terminating in VMSC

VT-CSI
VMSC Terminating CAMEL Subscription Information
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7
Short Message Service

7.1
Architecture

7.1.1
Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support Mobile Originating Short Message Service (MO SMS) and Mobile Terminating Short Message Service (MT SMS) interworking for CAMEL. Figures 7.1 and 7.2 show the functional entities involved in MO or MT Short Messages requiring CAMEL support. 
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Figure 7.1: Functional architecture for support of CAMEL control of MSC switched MO and MT SMS
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Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO and MT SMS

HLR: The HLR stores MO-SMS-CSI and/or MT-SMS-CSI. MO-SMS-CSI contains subscription information for subscribers that require CAMEL support of MO SMS. MT-SMS-CSI contains subscription information for subscribers that require CAMEL support of MT SMS. One or both of MO-SMS-CSI and MT-SMS-CSI are transferred to the VLR or to the SGSN on Location Update and Restore Data or when MO-SMS-CSI or MT-SMS-CSI has changed.

VLR: The VLR receives the MO-SMS-CSI and MT-SMS-CSI for the subscriber from the HLR. MO-SMS-CSI and MT-SMS-CSI are used by the MSC to determine if a Service Logic shall be invoked for an MO SMS or MT SMS.

SGSN: The SGSN receives the MO-SMS-CSI and MT-SMS-CSI for the subscriber from the HLR. The SGSN uses the MO-SMS-CSI and MT-SMS-CSI to determine if a Service Logic shall be invoked for an MO SMS or MT SMS.

MSC: The MSC receives MO-SMS-CSI and MT-SMS-CSI from the VLR and uses this to determine if a Service Logic shall be invoked for an MO SMS or MT-SMS.

gprsSSF: see subclause 3.1.

gsmSSF: see subclause 3.1.

gsmSCF: see subclause 3.1.

SMSC: Short Message Service Centre.

7.1.2
Interfaces defined for CAMEL

7.1.2.1
HLR – VLR interface

This interface is used to send CAMEL related subscriber data (MO-SMS-CSI and MT-SMS-CSI) to a visited MSC/VLR or to remove CAMEL related subscriber data from a visited MSC/VLR.

7.1.2.2
HLR – SGSN interface

This interface is used to send CAMEL related subscriber data (MO-SMS-CSI and MT-SMS-CSI) to a visited SGSN or to remove CAMEL related subscriber data from a visited SGSN.

7.1.2.3
gsmSSF - gsmSCF interface

This interface is used by the gsmSCF to control the handling of MO SMS and MT SMS in the MSC. A relationship on this interface is opened as a result of the gsmSSF sending a request for instructions to the gsmSCF.

7.1.2.4
gprsSSF - gsmSCF interface

This interface is used by the gsmSCF to control the handling of MO SMS amd MT SMS in the SGSN. A relationship on this interface is opened as a result of the gprsSSF sending a request for instructions to the gsmSCF.

7.1.2.5
MSC - gsmSSF interface

This is an internal interface. The interface is described in the specification to make it easier to understand the handling of DPs (arming/disarming of DPs, DP processing etc.).

7.1.2.6
SGSN - gprsSSF interface

This is an internal interface. The interface is described in the specification to make it easier to understand the handling of DPs (arming/disarming of DPs, DP processing etc.).

7.1.2.7
MSC - VLR interface

This is an internal interface. The interface is described in the specification to make it easier to understand the internal information flow within the MSC/VLR.

7.1.2.8
MSC - SMSC interface

This interface is used by the MSC to submit a SM to the SMSC and to deliver a SM to the MSC.

7.1.2.9
SGSN - SMSC interface

This interface is used by the SGSN to submit a SM to the SMSC and to deliver a SM to the SGSN.

7.2
Detection Points (DPs)

See subclause 4.2.

7.3
Description of CAMEL Subscriber Data

NOTE
CAMEL Phase 3 specifies SMS-CSI for MO SMS CAMEL Services.
CAMEL Phase 4 specifies MO-SMS-CSI for MO SMS CAMEL Services and MT-SMS-CSI for MT SMS CAMEL Services. SMS-CSI and MO-SMS-CSI are, however, syntactically and functionally identical.
7.3.1
Mobile Originiating Short Message Service CAMEL Subscription Information (MO-SMS-CSI)

This subclause defines the contents of the Mobile Originating Short Message Service CAMEL Subscription Information.

7.3.1.1
gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used for routeing.

7.3.1.2
Service Key

The Service Key identifies to the gsmSCF the service logic.

7.3.1.3
Default SMS Handling

The Default SMS Handling indicates whether the Short Message submission shall be released or continued as requested in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF.

7.3.1.4
TDP List

The TDP List indicates on which detection point triggering shall take place. For MO-SMS-CSI only DP SMS_Collected_Info is used.

7.3.1.5
CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. This parameter shall be set to CAMEL Phase 3.
7.3.1.6
CSI state

The CSI state indicates whether the MO-SMS-CSI is active or not.

7.3.1.7
Notification flag

The notification flag indicates whether the change of the MO-SMS-CSI shall trigger Notification on Change of Subscriber Data or not.

7.3.1.8
gsmSCF address list for CSI

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to be sent. This list is common to all CSI’s.
7.3.2
Mobile Terminating Short Message Service CAMEL Subscription Information (MT-SMS-CSI)

This subclause defines the contents of the Mobile Terminating Short Message Service CAMEL Subscription Information.

7.3.2.1
gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used for routeing.

7.3.2.2
Service Key

The Service Key identifies to the gsmSCF the service logic.

7.3.2.3
Default SMS Handling

The Default SMS Handling indicates whether the Short Message delivery shall be released or continued as requested in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF.

7.3.2.4
TDP List

The TDP List indicates on which detection point triggering shall take place. For MT-SMS-CSI only DP SMS_Delivery_Request is used.

7.3.2.5
CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. This parameter shall be set to CAMEL Phase 4.


· 
· 

7.3.2.7
CSI state

The CSI state indicates whether the MT-SMS-CSI is active or not.

7.3.2.8
Notification flag

The notification flag indicates whether the change of the MT-SMS-CSI shall trigger Notification on Change of Subscriber Data or not.

7.3.2.9
gsmSCF address list for CSI

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to be sent. This list is common to all CSI’s.
7.4
Description of SMS State Model

7.4.1
General Handling

See subclause 4.4.1. 

The State Model for MO SMS handling contains Points in Association (PIA’s) instead of Points in Call (PIC’s).

7.4.2
Mobile Originating SMS State Model

7.4.2.1
Description of MO SMS state model

The MO SMS state model is used to describe the actions in an MSC and in a SGSN during Mobile Originating SMS.
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Figure 7.3: MO SMS State Model

Table 1: Description of MO SMS DPs in the MSC and SGSN

	CAMEL Detection Point
	DP Type
	Description

	DP SMS_Collected_Info
	TDP-R
	Indication that the MO-SMS-CSI is analysed and a mobile originated short message is received.

	DP O_SMS_Failure
	EDP-N, EDP-R
	Indication that the SM submission to the Short Message Service Centre failed

	DP O_SMS_Submitted
	EDP-N, EDP-R
	Indication that the SM has been successfully submitted to the Short Message Service Centre.


7.4.2.1.1
Description of the MO SMS state model (PIAs)

This subclause describes the state model for originating SMS transfer. For each PIA a description can be found of the entry events, actions and exit events.

7.4.2.1.1.1
SMS Null & Start & Authorize

Entry events:

-
Previous MO SMS transfer to the SMSC completed (DP O_SMS_Submitted).

-
Exception event is reported.

Actions:

-
Interface is idled.

-
Authentication.

-
Ciphering.

-
MO-SMS subscription check.

-
RP-MO-DATA message containing the User Data and the SMSC address is received from MS.

-
The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.

-
The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary.

Exit events:

-
MO-SMS-CSI is analysed.

-
An exception condition is encountered.

7.4.2.1.1.2
SMS Analyse & Routing

Entry events:

-
MO-SMS-CSI is analysed. (DP SMS_Collected_Info).

Actions:

-
Information being analysed and/or translated to determine routeing address of the SMSC.

-
Outgoing barring services and ODB categories not already applied are checked and invoked if necessary.

-
The short message is sent to the SMSC.

Exit events:

-
Acknowledge  from the SMSC is received. (DP O_SMS_submitted).

A positive acknowledgement is sent to the MS.

-
An exception condition is encountered - this leads to the SMS_Exception PIA.

A negative acknowledgement is sent to the MS.

-
Attempt to select the route for the SMS fails (DP O_SMS_Failure).

A negative acknowledgement is sent to the MS.

-
Negative acknowledgement from the SMSC is received (DP O_SMS_Failure).

A negative acknowledgement is sent to the MS.

7.4.2.1.1.3
SMS_Exception

Entry events:

-
An exception condition is encountered. In addition to specific examples listed above, exception events include any type of failure, which means that the normal exit events for a PIA can not be met.

Actions:

-
Default handling of the exception condition is applied. This includes general actions necessary to ensure that no resources remain inappropriately allocated such as:

-
If a relationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing the relationship and indicating that any outstanding Short Message handling instructions will not run to completion.

-
The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure release of internal resources.

Exit events:

-
Default handling of the exception condition by MSC/gsmSSF or SGSN/gprsSSF completed.

7.4.3
Mobile Terminating SMS State Model

7.4.3.1
Description of MT SMS state model

The MT SMS state model is used to describe the actions in an MSC and in a SGSN during Mobile Terminating SMS.
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Figure 7.4: MT SMS State Model

Table 2: Description of MT SMS DPs in the MSC and SGSN

	CAMEL Detection Point
	DP Type
	Description

	DP SMS Delivery Request
	TDP-R
	Indication that the MT-SMS-CSI is analysed and a mobile terminating short message is received.

	DP T_SMS_Failure
	EDP-N, EDP-R
	Indication that the SM delivery to the Mobile Station has failed

	DP T_SMS_Delivered
	EDP-N, EDP-R
	Indication that the SM has been successfully delivered to the Mobile Station.


7.4.3.1.1
Description of the MT SMS state model (PIAs)

This subclause describes the state model for terminating SMS transfer. For each PIA a description can be found of the entry events, actions and exit events.

7.4.3.1.1.1
SMS Null & Start & Authorize

Entry events:

-
MAP Message ‘MAP-MT-FORWARD-SHORT-MESSAGE’ from is received from SMS-GMSC.

-
Previous MT SMS transfer to the MS completed (DP T_SMS_Delivered).

-
Exception event is reported.

Actions:

-
Interface is idled.

-
Authentication.

-
Ciphering.

-
MT SMS subscription check.

Exit events:

-
MT-SMS-CSI is analysed.

-
An exception condition is encountered.

7.4.3.1.1.2
SMS Delivery
Entry events:

-
MT-SMS-CSI is analysed. (DP SMS_Delivery_Request).

Actions:

· Subscriber paging is performed, if required.
· The short message is delivered to the MS.

Exit events:

-
Acknowledge from the MS is received. (DP T_SMS_delivered).
A positive acknowledgement is sent to the SMSC.

-
An exception condition is encountered - this leads to the SMS_Exception PIA.
A negative acknowledgement is sent to the SMSC.

-
Negative acknowledgement from the MS is received (DP T_SMS_Failure).
A negative acknowledgement is sent to the SMSC.

7.4.3.1.1.3
SMS_Exception

Entry events:

-
An exception condition is encountered. In addition to specific examples listed above, exception events include any type of failure, which means that the normal exit events for a PIA can not be met.

Actions:

-
Default handling of the exception condition is applied. This includes general actions necessary to ensure that no resources remain inappropriately allocated such as:

-
If a relationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing the relationship and indicating that any outstanding Short Message handling instructions will not run to completion.

-
The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure release of internal resources.

Exit events:

-
Default handling of the exception condition by MSC/gsmSSF or SGSN/gprsSSF completed.

7.5
Procedures for CAMEL SMS

7.5.1
Functional architecture for CAMEL MO SMS Services
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Figure 7.8: MO SMS via MSC or SGSN
Note
The O_SM_MSC and IWGMSC may be co-located.

Note
The functional entities depicted by means of dark shaded boxes in the figure 7.5 are not affected by CAMEL interaction with MO-SMS.
7.5.2
Functional architecture for CAMEL MT SMS Services
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Figure 7.7: MT SMS via MSC or SGSN
Note
The SMS-GMSC and SMSC may be co-located.

Note
The functional entities depicted by means of dark shaded boxes in the figure 7.6 are not affected by CAMEL interaction with MT-SMS.
The Relay Protocol between the MS and the MSC/SGSN is described in 3G TS 24.011 [41]. The Relay Protocol between the MSC/SGSN and the SMS-GMSC is described in 3G TS 29.002 [4]. The Relay Protocol between the SMS-GMSC is not standardised. Examples are described in GSM TR 03.47 [40].
7.5.3
Handling of mobile originating SMS

7.5.3.1
Handling of mobile originating SMS in the originating MSC/SGSN

The functional behaviour of the originating MSC/SGSN is specified in3G TS 29.002 [4] and 3G TS 23.060 [11]. The procedures specific to CAMEL are specified in this subclause:

-
Procedure CAMEL_O_SMS_INIT;

-
Procedure CAMEL_O_SMS_SUBMITTED;

-
Procedure CAMEL_O_SMS_FAILURE.

A CAMEL Service may be invoked for the following Mobile Originated short message types:

-
Short Message Submission (TPDU type = SMS-SUBMIT)

-
Short Message Command (TPDU type = SMS-COMMAND)

Refer to 3G TS 23.040 [21] for a description of the various TPDU types.

7.5.3.1.1
Actions of the MSC/SGSN on receipt of Int_Error

The MSC/SGSN checks the default SMS Handling parameter in MO-SMS-CSI.

If the default SMS handling is ’releaseTransaction’, a A_RP_ERROR is sent to the MS. The MSC/SGSN then releases all resources and the procedure CAMEL_O_SMS_INIT ends.

If the default SMS handling is ’continueTransaction’, the MSC/SGSN continues processing without CAMEL support.

7.5.3.1.2
Actions of the MSC/SGSN on receipt of Int_Continue_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the SMS parameters with the received information. Parameters which are not included in the Int_Continue_SMS message are unchanged.

7.5.3.1.3
Actions of the MSC/SGSN on receipt of Int_Connect_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the SMS parameters with the received information. Barring is checked with the modified parameters. Parameters which are not included in the Int_Connect_SMS message are unchanged.

7.5.3.1.4
Actions of the MSC/SGSN on receipt of Int_Release_SMS

A A_RP_ERROR is sent to the MS and SMS is deleted. The SMS cause received in the Int_Release_SMS is used. The MSC/SGSN then releases all resources and the procedure CAMEL_O_SMS_INIT ends.
7.5.3.2
Handling of A_MM_Release and A_LLC_Release
If the radio link with the subscriber is lost during the handling of a CAMEL procedure in the MSC/SGSN, then the MSC/SGSN sends signal A_MM_Release_ind or A_LLC_Release_ind to that procedure. This results in the termination of that CAMEL procedure. (Refer to 3G TS 29.002 [4] for details.)

7.5.3.3
Handling of time-out from SMSC
If the MSC/SGSN does not receive a confirmation from the SMSC after submission of a Short Message, then the MSC/SGSN calls procedure CAMEL_O_SMS_FAILURE. (Refer to 3G TS 29.002 [4] for details.)

7.5.4
Handling of mobile terminating SMS

7.5.4.1
Handling of mobile terminating SMS in the terminating MSC/SGSN

A CAMEL Service may be invoked for the following Mobile Terminated short message types:

-
Short Message Delivery (TPDU type = SMS-DELIVER)

-
Short Message Status Report (TPDU type = SMS-STATUS-REPORT)

Refer to 3G TS 23.040 [21] for a description of the various TPDU types.

The functional behaviour of the terminating MSC/SGSN is specified in 3G TS 29.002 [4]. The procedures specific to CAMEL are specified in this subclause:

-
Procedure CAMEL_T_SMS_INIT;
This procedure is called when a Short Message delivery attempt is received from the SMS-GMSC. If MT-SMS-CSI is present for the subscriber, then the SMS_SSF shall be invoked. Otherwise, the Short Message delivery attempt proceeds without CAMEL.
When the SMS_SSF is invoked and the SMS_SSF has requested the gsmSCF for instructions, the MSC/SGSN may receive the following responses from the SMS_SSF:
· Int_Continue_SMS
The gsmSCF has indicated that SM delivery may proceed. It may have supplied the SMS_SSF with a modified Calling Party Number. This Calling Party Number shall replace the TP-Originating-Address in the SMS-DELIVER TPDU.

· Int_Release_SMS
The gsmSCF has force-released SM delivery. The Cause received from the gsmSCF shall be conveyed to the SMS-GMSC in the RP-Cause component, in the RP-ERROR RPDU. The TP-Failure-Cause element of the SMS-DELIVER-REPORT TPDU, in the RP-ERROR-RPDU, shall be set to ???.
· Int_Error
A Tssf time-out has occurred; the SM has not been forwarded to the Mobile Station. If Default SMS Handling equals ‘Continue’, the SM delivery proceeds. Otherwise, SM delivery shall be aborted. In the latter case, the RP-Cause component, in the RP-ERROR RPDU shall be set to ??? and the TP-Failure-Cause element of the SMS-DELIVER-REPORT TPDU, in the RP-ERROR-RPDU, shall be set to ???.
· Procedure CAMEL_T_SMS_DELIVERED
This procedure is called when the MSC/SGSN has detected that delivery of the SM to the Mobile Station has succeeded. No event specific information is sent to the gsmSCF.
When Short Message delivery attempt success has been reported to the gsmSCF, then the MSC/SGSN may receive the following responses from the SMS_SSF:
· Int_Continue_SMS
The event was reported to the gsmSCF in interrupt mode. The gsmSCF has concluded CAMEL processing and has terminated the Service Logic.
· Int_Continue
The event was not reported to the gsmSCF or was reported in notification mode.

· Int_Error
A Tssf time-out has occurred.

In all cases, the SM processing in the MSC/SGSN continues.

-
Procedure CAMEL_T_SMS_FAILURE.
This procedure is called when the MSC/SGSN has detected that delivery of the SM to the Mobile Station has failed. If the delivery failure is due to RP-ERROR RPDU received from the MS, then the SMS Cause in the event report to the gsmSCF shall be set to the RP-Cause component in the RP-ERROR-RPDU. Otherwise, if the delivery failure is due to internal failure in the MSC/SGSN or time-out from the MS, then the SMS Cause in the event report to the gsmSCF shall be set to ???.
When Short Message delivery attempt failure has been reported to the gsmSCF, then the MSC/SGSN may receive the following responses from the SMS_SSF:

· Int_Continue_SMS
The event was reported to the gsmSCF in interrupt mode. The gsmSCF has concluded CAMEL processing and has terminated the Service Logic.
· Int_Continue
The event was not reported to the gsmSCF or was reported in notification mode.

· Int_Error
A Tssf time-out has occurred.

In all cases, the SM processing in the MSC/SGSN continues.













7.5.5 Handling of mobile originating and mobile terminating SMS in the MSC/SGSN
Process SMS_SSF

Sheet 1
The Int_Invoke SMS_SSF signal dictates which TDP shall be armed. For a Mobile Originated SMS service, the SMS_Collected_Info TDP shall be armed. For a Mobile Terminated SMS service, the SMS_Delivery_Request TDP shall be armed.

Sheet 2
The Int_SMS_Failure signal may be received only for a MO-SMS service. It is received when a MS detach event occurs before the SMS_SSF is invoked.

Sheet 3
The SMSC Address and Destination Subscriber Number may be received in CAP ConnectSMS only for a MO-SMS service.
Sheet 4:
For a MO-SMS service, the following events may be armed or disarmed: O_SMS_Submitted, O_SMS_Failure. For a MT-SMS service, the following events may be armed or disarmed: T_SMS_Delivered, T_SMS_Failure.
Sheet 5:
For a MO-SMS service, the gsmSCF may place free-format charging data in the ‘MOSMSRecord’ CDR (in the MSC) or in the S-SMO-CDR (in the SGSN).
For a MT-SMS service, the gsmSCF may place free-format charging data in the ‘MTSMSRecord’ (in the MSC) or in the S-SMT-CDR (in the SGSN).
Refer to 3G TS 32.005 [42] and 3G TS 32.015 [43] for a description of these CDR types.
Sheet 6:
The Int_SMS_Failure signal in state Waiting_For_Instructions may be received for a MO-SMS service only. It is received when a MS detach event occurs before the gsmSCF has given instruction to continue SM processing.
Sheet 7:
When the SM submission or failure event occurs, both MO-SMS events shall be disarmed.

Sheet 8:
When the SM delivery or failure event occurs, both MT-SMS events shall be disarmed.
Process Complete_SMS_FCI_Record

Sheet 1:
For a MO-SMS service, the ‘MOSMSRecord’ or ‘S-SMO-CDR’ shall be closed. For a MT-SMS service, the ‘MTSMSRecord’ or ‘S-SMT-CDR’ shall be closed.
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Figure 7.9 a: Procedure CAMEL_O_SMS_INIT (sheet1)
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7.5.6
Handling of mobile originating and mobile terminating SMS in the gsmSSF/gprsSSF
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7.6
Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This categorisation is a functional classification, i.e., stage 2 information, and not a stage 3 classification to be used for the ASN.1 syntax of the protocol.
Every Information Element in the Information Flows between gsmSCF and gsmSSF/gprsSSF, is marked for Mobile Originating SMS (column ‘MO’) and for Mobile Terminating SMS (column marked ‘MT’).
Details of errors and exceptions to these rules are specified in 3G TS 29.002 [4] and 3G 29.078 [5].

7.6.1
gsmSSF/gprsSSF to gsmSCF information flows

7.6.1.1
Event Report SMS

7.6.1.1.1
Description

This IF is used to notify the gsmSCF of an event previously requested by the gsmSCF in a Request Report SMS Event IF.

7.6.1.1.2
Information Elements

The following information elements are required:

	Information element name
	MO
	MT
	Description

	Event Type
	M
	M
	This IE specifies the type of event that is reported.

	Event Specific Information
	C
	C
	This IE indicates the SMS related information specific to the event.

	Misc SMS Info
	M
	M
	This IE indicates the DP type.


M
Mandatory (The IE shall always be sent.)

C
Conditional (The IE shall be sent, if available).
If the Event Type IE equals O_SMS_Failure, then the Event Specific Information contains the following information:
	Information element name
	MO
	MT
	Description

	MO_SMS Cause
	M
	-
	This IE indicates the reason of submission failure.


M
Mandatory (The IE shall always be sent.)

If the Event Type IE equals T_SMS_Failure, then the Event Specific Information contains the following information:
	Information element name
	MO
	MT
	Description

	MT_SMS Cause
	-
	M
	This IE indicates the reason of delivery failure.


M
Mandatory (The IE shall always be sent.)
If the Event Type IE equals O_SMS_Submitted or T_SMS_Delivered, then no Event Specific Information shall be sent to the gsmSCF.
7.6.1.2
Initial DP SMS

7.6.1.2.1
Description

This IF is generated by the gsmSSF/gprsSSF when a trigger is detected at a DP in the state model, to request instructions from the gsmSCF.

7.6.1.2.2
Information Elements

The following information elements are required:

	Information element name
	MO
	MT
	Description (1)

	Destination Subscriber Number
	M
	M
	For MO-SMS:
This IE contains a number to identify the Destination short message entity. The Destination Subscriber Number shall be retrieved from the TP-Destination-Address in the SMS-SUBMIT TPDU or the SMS-COMMAND TPDU.
For MT-SMS:
This IE contains a number to identify the subscriber for whom the Short Message is destined. The Destination Subscriber Number shall be the MSISDN of the served subscriber.

	Calling Party Number
	M
	C
	For MO-SMS:
This IE contains a number to identify the subscriber who requests the SM submission.
 The Calling Party Number shall be the MSISDN of the served subscriber.

For MT-SMS:
This IE contains the MSISDN of the subscriber or entity that sent the short message. For SMS-DELIVER TPDU, the Calling Party Number shall be retrieved from the TP-Originating-Address in the SMS-DELIVER TPDU. For SMS-STATUS-REPORT TPDU, this element shall not be included in this IF.

	Event Type
	M
	M
	This IE indicates the armed event resulting in the Initial DP SMS IF.

	IMSI
	M
	M
	This IE identifies the mobile subscriber.

	Location Information in MSC
	C
	C
	This IE is described in a table below. 

	Location Information in SGSN
	C
	C
	This IE is described in a table below. 

	Service Key
	M
	M
	This IE indicates to the gsmSCF the requested CAMEL Service. It is used to address the required application/SLP within the gsmSCF.

	Time And Timezone
	M
	M
	This IE contains the time that the gsmSSF/gprsSSF was triggered, and the time zone the gsmSSF/gprsSSF resides in.

	TP Short Message Specific Information
	M
	-
	
This IE contains the first octet of the applicable TPDU.


For SMS-SUBMIT, the following elements may be included:
-
Message Type Indicator

-
Reject Duplicates

-
Validity Period Format

-
Status Report Request

-
User Data Header Indicator
-
Reply Path


For SMS-COMMAND, the following elements may be included:

· Message Type Indicator

· User Data Header Indicator

· Status Report Request

For SMS-DELIVER, the following elements may be included:

· Message Type Indicator
· More Messages to Send
· Status Report Indication
· User Data Header Indicator
· Reply Path
For SMS-STATUS-REPORT, the following elements may be included:

· Message Type Indicator
· More Messages to Send
· Status Report Qualifier
· User Data Header Indicator
Refer to 3G TS 23.040 [21] for an indication of which elements of this 1st octet are Mandatory and which elements are Conditional.

	
	
	
	

	
	
	
	

	TP Protocol Identifier
	M
	C
	This IE indicates the protocol used above SM-Transfer Layer.


The TP Protocol Identifier shall be retrieved from the applicable TPDU.

For SMS-STATUS-REPORT, the sending of this IE is Conditional, depending on its presence in the SMS-STATUS-REPORT TPDU.

	TP Data Coding Scheme
	C
	M
	This IE indicates the data coding scheme of the TP‑User Data field, and may indicate a message class. The message class may indicate e.g. the originator of Short Message.


The TP Data Coding Scheme shall be retrieved from the applicable TPDU.

For SMS-COMMAND, this IE shall not be included in this IF.

	TP Validity Period
	C
	-
	This IE indicates the length of the validity period or the absolute time of the validity period termination. This IE is only used for the SMS-SUBMIT TPDU.

The TP Validity Period, if available, shall be retrieved from the SMS-SUBMIT TPDU.
For other TPDUs, this IE shall not be included in this IF.

	SMSC Address
	M
	M
	For MO SMS:
This IE defines the address of the SMSC to which the MO short message is intended to be submitted. It shall be retrieved from the RP-Destination-Address in the RP-MO-DATA RPDU.

For MT SMS:
This IE identifies the address of the SMSC from which the MT short message is originating. It shall be retrieved from the RP-Originating-Address in the RP-MT-DATA RPDU.

	
	
	
	

	(1) Refer to 3G TS 23.040 [21] for a description and encoding of the various TP-DUs and RP-DUs.


M
Mandatory (The IE shall always be sent).

C
Conditional (The IE shall be sent, if available).
-
Shall not be sent
Location Information in MSC contains the following information:

	Information element name
	MO
	MT
	Description

	CellGlobalIDOrServiceAreaIdOrLAI
	M
	M
	See 3G TS 23.018 [3].

	Geographical Information
	C
	C
	See 3G TS 23.018 [3].

	Geodetic Information
	C
	C
	See 3G TS 23.018 [3].

	VLR number
	M
	M
	See 3G TS 23.018 [3].

	Selected LSA Identity
	C1
	C1
	This IE indicates the LSA identity associated with the current position of the MS. Send if the LSA ID of subscription and LSA ID of the used cell matches. In the case of multiple matches the one with the highest priority is sent.  See 3G TS 23.073 [23].


M
Mandatory (The IE shall always be sent).

C
Conditional (The IE shall be sent, if available).

C1
Conditional (The IE shall be sent, if available and SoLSA is supported).

Location Information in the GPRS case contains the following information:

	Information element name
	MO
	MT
	Description

	CellGlobalIDOrServiceAreaIdOrRAI
	M
	M
	See 3G TS 23.018 [3] and 3G TS 23.060 [11].

	Geographical Information
	C
	C
	See 3G TS 23.018 [3].

	SGSN number
	M
	M
	Global Title of the Serving GPRS Service Node. See 3G TS 23.060 [11].


M
Mandatory (The IE shall always be sent).

C
Conditional (The IE shall be sent, if available).

7.6.2
gsmSCF to gsmSSF/gprsSSF information flows

7.6.2.1
Connect SMS

7.6.2.1.1
Description

This IF is used to request the gsmSSF/gprsSSF to perform the actions to route the Short Message to a specific destination (for MO SMS) or to deliver the Short Message to the MS.
7.6.2.1.2
Information Elements

The following information elements are required:

	Information element name
	MO
	MT

	Description

	Calling Party Number
	O
	O
	This IE indicates the subscriber who sent the SMS; possibly changed by the gsmSCF.
If the Short Message type is SMS-SUBMIT or SMS-COMMAND, then this IE, if present, shall replace the RP-Originating-Address in the RP-MO-DATA RPDU (CHOICE set to MSISDN).

If the Short Message type is SMS-DELIVER, then this IE, if present shall replace the TP-Originating-Address in the SMS-DELIVER TPDU.

If the Short Message type is SMS-STATUS-REPORT, then this IE, if present, shall be ignored.

	Destination Subscriber Number
	O
	-
	This IE identifies the Destination short message entity; possibly changed by the gsmSCF.


This IE, if present, shall replace the TP-Destination-Address in the SMS-SUBMIT TPDU or SMS-COMMAND-TPDU.

	SMSC Address
	O
	-
	Indicates the SMSC address where the MO short message shall be submitted to; possibly changed by the gsmSCF.
This IE, if present, shall replace the RP-Destination-Address in the RP-MO-DATA RPDU (CHOICE set to serviceCentreAddressDA).


O
Optional (Service logic dependent).

-
Shall not be sent

7.6.2.2
Continue SMS

7.6.2.2.1
Description

This information flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF completes DP processing, and continues SMS.

7.6.2.2.2

Information Elements

This IF contains no information elements.

7.6.2.3

Furnish Charging Information SMS

7.6.2.3.1
Description

This IF is used to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SMS or MT SMS record. 

The logical call record is created when FCI-SMS is received and a logical call record for that short message does not exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/gprsSSF completes logical call records as defined in the SDLs. Once the logical call record is completed, then its free format data is moved to the corresponding CDR and the logical call record is deleted.

The CSE can send multiple concatenated FCIs per Short Message for completion. The total maximum of free format data is 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and the gsmSCF can send another 160 octets per SM.

7.6.2.3.2

Information Elements

The following information element is required:

	Information element name
	MO
	MT
	Description

	FCI Billing Charging Characteristics
	M
	M
	This IE is described in the next table.


M
Mandatory (The IE shall always be sent).

FCI Billing Charging Characteristics contains the following information:

	Information element name
	MO
	MT
	Description

	FCIBCCCAMEL Sequence 1
	M
	M
	This IE is described in the next table.


M
Mandatory (The IE shall always be sent).

FCIBCCCAMEL Sequence 1 contains the following information:

	Information element name
	MO
	MT
	Description

	Free Format Data
	M
	M
	This IE is a free format data to be inserted in the CAMEL logical call record.

	Append Free Format Data
	O
	O
	This IE indicates that the gsmSSF/gprsSSF shall append the free format data to the Logical MO SMS or MT SMS record.

-
If this IE is present indicating “Append”, the gsmSSF/gprsSSF shall append the free format data received in this IF to the free format data already present in the Logical MO SMS or MT SMS record.

-
If this IE is absent or in value “Overwrite”, then the gsmSSF shall overwrite all free format data already present in the Logical MO SMS or MT SMS record, by the free format data received in this IF.

If no Logical MO SMS or MT SMS record exists yet, then the gsmSSF/gprsSSF shall ignore this IE.


M
Mandatory (The IE shall always be sent).

O
Optional (Service logic dependent).

7.6.2.4

Release SMS

7.6.2.4.1

Description

This IF is used to tear down by the gsmSCF an existing SMS transfer.

7.6.2.4.2

Information Elements

The following information element is required:

	Information element name
	MO
	MT
	Description

	Cause
	M
	M
	SMS Cause. Indicates the SMS specific cause of the release. The cause is reported to the MS (in the case of MO SMS) or SMSC (in the case of MT SMS).
For MO-SMS, the Cause value shall be used used to set the RP-Cause in the RP-ERROR RPDU sent to the MS. 3G TS 24.011 [41] specifies which RP-Cause values may be sent to the MS.
For MT-SMS, the Cause value shall be used to set the RP-Cause in the RP-ERROR RPDU sent to the SMSC. 3G TS 29.002 [4] specifies which RP-Cause values may be sent to the SMSC.


M
Mandatory (The IE shall always be sent).

7.6.2.5
Request Report SMS Event

7.6.2.5.1

Description

This IF is used to request the gsmSSF/gprsSSF to monitor for an event, then send a notification back to the gsmSCF when the event is detected (see Event Report SMS IF).

7.6.2.5.2

Information Elements

The following information elements are required:

	Information element name
	MO
	MT
	Description

	SMS Event
	M
	M
	This IE specifies the event or events of which a report is requested.


M
Mandatory (The IE shall always be sent).
SMS Event contains the following information:

	Information element name
	MO
	MT
	Description

	Event type
	
	M
	M
	This IE specifies the type of event of which a report is requested.

	Monitor Mode
	
	M
	M
	This IE indicates how the event shall be reported.


M
Mandatory (The IE shall always be sent).

7.6.2.6
Reset Timer SMS

7.6.2.6.1
Description

This IF is used to refresh a gsmSSF/gprsSSF timer. 

7.6.2.6.2
Information Elements

The following information elements are required:

	Information element name
	MO
	MT
	Description

	Timer Value
	M
	M
	This IE specifies the value to which the indicated timer shall be set.

	Timer ID
	O
	O
	This IE indicates which timer shall be reset. It shall be set to ‘Tssf’.


M
Mandatory (The IE shall always be sent).

O
Optional (Service logic dependent).

7.6.3
HLR to VLR information flows

7.6.3.1
Delete Subscriber Data

7.6.3.1.1
Description

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber data in the VLR.

7.6.3.1.2
Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:

	Information element name
	Required
	Description

	CAMEL Subscription Info Withdraw
	C
	This IE identifies that all CSIs shall be deleted from the subscriber data in VLR.

	Specific CSI Withdraw
	C
	This IE is used to indicate that only MO-SMS-CSI or MT-SMS-CSI shall be deleted from the VLR. 

This IE should not be sent when CAMEL Subscription Info Withdraw is present.


C
Conditional (The IE shall be sent when deletion is requested).

7.6.3.2
Insert Subscriber Data

7.6.3.2.1
Description

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to insert subscriber data in the VLR.

7.6.3.2.2
Information Elements

The Insert Subscriber Data contains the following CAMEL specific IE for MO SMS and MT SMS:

	Information element name
	Required
	Description

	MO-SMS-CSI
	C
	This IE identifies the subscriber having MO SMS CAMEL services.

	MT-SMS-CSI
	C
	This IE identifies the subscriber having MT SMS CAMEL services.


C
Conditional (The IE shall be sent, if required).

MO-SMS-CSI contains the following information:

	Information element name
	Required
	Description

	GsmSCF Address
	M
	See subclause 7.3.1.1.

	Service Key
	M
	See subclause 7.3.1.2.

	Default SMS Handling
	M
	See subclause 7.3.1.3.

	CAMEL Capability Handling
	M
	See subclause 7.3.1.5.

	SMS Triggers
	M
	This IE is described in section 7.3. It includes the following trigger:

SMS_Collected_Info.


M
Mandatory (the IE shall always be sent).

MT-SMS-CSI contains the following information:

	Information element name
	Required
	Description

	GsmSCF Address
	M
	See subclause 7.3.2.1.

	Service Key
	M
	See subclause 7.3.2.2.

	Default SMS Handling
	M
	See subclause 7.3.2.3.

	CAMEL Capability Handling
	M
	See subclause 7.3.2.5.

	SMS Triggers
	M
	See subclause 7.3.2.4.

	
	
	


M
Mandatory (the IE shall always be sent).


7.6.4
VLR to HLR information flows

7.6.4.1
Insert Subscriber Data ack 

See subclause 4.6.8.1.

7.6.4.2
Update Location

See subclause 4.6.8.3.

7.6.5
HLR – SGSN information flows

7.6.5.1
Delete Subscriber Data

7.6.5.1.1
Description

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber data in the SGSN.

7.6.5.1.2
Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE for MO SMS and MT SMS:

	Information element name
	Required
	Description

	CAMEL Subscription Info Withdraw
	C
	This IE identifies that all CSIs shall be deleted from the subscriber data in SGSN.

	Specific CSI Withdraw
	C
	This IE is used to indicate that only MO-SMS-CSI or MT-SMS-CSI shall be deleted from the VLR.

This IE should not be sent when CAMEL Subscription Info Withdraw is present.


C
Conditional (The IE shall be sent when deletion is requested).

7.6.5.2
Insert Subscriber data

7.6.5.2.1
Description

This IF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber data in the SGSN.

7.6.5.2.2
Information Elements

Insert Subscriber Data contains the following MO SMS specific IE:

	Information element name
	Required
	Description

	MO-SMS-CSI
	C
	This IE identifies the subscriber having MO SMS CAMEL services.

	MT-SMS-CSI
	C
	This IE identifies the subscriber having MT SMS CAMEL services.


C
Conditional (The IE shall be sent, if required).

MO-SMS-CSI contains the following information:

	Information element name
	Required
	Description

	GsmSCF Address
	M
	See subclause 7.3.1.1.

	Service Key
	M
	See subclause 7.3.1.2.

	Default SMS Handling
	M
	See subclause 7.3.1.3.

	CAMEL Capability Handling
	M
	See subclause 7.3.1.5. 

	SMS Triggers
	M
	This IE is described in section 7.3. It includes the following trigger:
SMS_Collected_Info.


M
Mandatory (The IE shall always be sent).

MT-SMS-CSI contains the following information:

	Information element name
	Required
	Description

	GsmSCF Address
	M
	See subclause 7.3.2.1.

	Service Key
	M
	See subclause 7.3.2.2.

	Default SMS Handling
	M
	See subclause 7.3.2.3.

	CAMEL Capability Handling
	M
	See subclause 7.3.2.5.

	SMS Triggers
	M
	See subclause 7.3.2.4.

	
	
	


M
Mandatory (the IE shall always be sent).

C
Conditional (The IE shall be sent, if required).

7.6.6
SGSN to HLR Information Flows

7.6.6.1
Insert Subscriber Data ack 

See subclause 4.6.8.1.

7.6.6.2
Update GPRS Location

See subclause 6.6.4.1.

7.6.7
VLR to MSC Information Flows

7.6.7.1
Send Info For MO SMS Ack 

7.6.7.1.1
Description

This IF is specified in 3G TS 29.002 [4]. It is used to transport MO SMS related subscription data from the VLR to the MSC.
The Send Info For MO SMS Ack contains the following information:

	Information element name
	Required
	Description

	MO-SMS-CSI
	C
	This IE contains the CAMEL Subscription Information for MO SMS.

	ODB Data
	C
	This IE contains ODB data. This information is used to apply ODB for a reconnected Short Message, if needed.

	CB SS Data
	C
	This IE contains CB SS data. This information is used to apply CB for a reconnected Short Message, if needed.


C Conditional (shall be sent if available).

7.6.8
VLR to MSC Information Flows

7.6.8.1
Send Info For MT SMS Ack 

7.6.8.1.1
Description

This IF is specified in 3G TS 29.002 [4]. It is used to transport MT SMS related subscription data from the VLR to the MSC.
The Send Info For MT SMS Ack contains the following information:

	Information element name
	Required
	Description

	MT-SMS-CSI
	C
	This IE contains the CAMEL Subscription Information for MT SMS.


C Conditional (shall be sent if available).

**** End of Document ****
_1032012474.doc


/* Procedure in the MSC or SGSN







to handle CAMEL notification to gsmSCF







about unsuccessfull submission. */







Procedure CAMEL_O_SMS_FAILURE







1(1)







/* Signals to/from the right are to/from 







gsmSSF/gprsSSF (SMS_SSF). */







SMS_SSF







Invoked?







Int_O_SMS_







Failure







DP_O_SMS_







Failure







Int_Continue_SMS







Int_error







Int_Continue







No







Yes












_1032336617.doc


RP-MO-DATA RPDU







MAP 



interface







gsmSCF







SMRSE 



interface







Short MessageTransmission Layer (SM-TL)











Internal interface







CAP interface







MAP interface







SMS-SUBMIT TPDU







HLR







Mobile Station







RP-MO-DATA RPDU







RP-MO-DATA RPDU







Short Message Relay Layer (SM-RL)







SMS-COMMAND TPDU







gsmSSF/�gprsSSF







O_SM_MSC/VLR



or



SGSN







SMSC







IWMSC







A-interface/�Um-interface












_1032341732.doc


/* A procedure in the MSC or SGSN







to perform CAMEL handling of mobile terminated







SMS delivery request.*/







Procedure CAMEL_T_SMS_INIT







2(2)







/* Signals from the right are from 







gsmSSF/gprsSSF (SMS_SSF).*/







DP_SMS_







Delivery_Request







Int_Release_







SMS







Result :=







Release_SMS







Int_Error







Default SMS







handling =







continue?







RP Error := ?



TP Error := ?







Result :=







Continue







Int_Continue_SMS























Modify SMS parameters 







in accordance with 







the received information















No







Yes







RP Error := ?



TP Error := ?












_1032356593.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







1(87)







/* Signals to/from the left are to/from MSC or SGSN. */







Idle







Int_Invoke_







MO_SMS_SSF







(MO-SMS-CSI)







Arm DP







The CSI states that







DP SMS_Collected_Info







must shall be armed as an TDP.







Int_SMS_







SSF_Invoked







Wait_For_







Request







Request







Wait_For_







SSF_Invoked







Int_SMS_







shall be armed as TDP.







DP_SMS_Delivery_Request







The CSI states that







Arm DP







(MT-SMS-CSI)







MT_SMS_SSF







Int_Invoke_







New piece of SDL












_1032342178.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







2(78)







/* Signal from the left is from MSC or SGSN.







Signals to the right isare to gsmSCF.*/







Wait_For_







Request







Int_DP_SMS_







Collected_Info







Int_SMS_







Failure







Set Tssf to 







default value







and restart Tssf







Idle







Open Control







Relationship







CAP_Initial_







DP_SMS







Waiting_for_







Instructions







Instructions







Waiting_for_







DP_SMS







CAP_Initial_







Relationship







Open Control







and start Tssf







default value







Set Tssf to 







Int_DP_SMS_







Delivery_Request







New piece of SDL












_1032336639.doc


RP-MT-DATA RPDU







MAP 



interface







gsmSCF







SMRSE 



interface







Short MessageTransmission Layer (SM-TL)







RP-MT-DATA RPDU







Internal interface







CAP interface







MAP�interface







SMS-DELIVER TPDU







HLR







Mobile Station







RP-MT-DATA RPDU







Short Message Relay Layer (SM-RL)







MAP�interface







SMS-STATUS-REPORT TPDU







gsmSSF/



gprsSSF







T_SM_MSC/VLR



or



SGSN







SMSC







SMS-GMSC







A-interface/



Um-interface












_1032013590.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







6(78)







/* Signal to the left is to MSC or SGSN.







Signals to/from the right are to/from gsmSCF.*/







Waiting_for_







Instruction







Int_SMS_







Failure







Application_







End







Complete_SMS_







FCI_record







Idle












_1032069473.doc


/* A procedure in the MSC or SGSN







to perform CAMEL handling of mobile originated







SMS submission request.*/







Procedure CAMEL_O_SMS_INIT







1(3)







/* Signals to/from the right are to/from 







gsmSSF/gprsSSF (SMS_SSF).







Signals from the left are from MS,







unless otherwise stated. */







SMS-CSI







invocation?







Result :=







Continue







Store original 







SMS parameters







Int_Invoke_







MO_SMS_SSF







Wait_for_







SMS_SSF_







Invoked







A_MM_RELEASE_ind,







A_LLC_RELEASE_ind







Int_SMS_







Failure







Result :=







SMS_Aborted







Int_SMS_







SSF_Invoked







Int_DP_SMS_







Collected_Info







DP_SMS_







Collected_







Info







No







Yes












_1032069853.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







8(8)







/* Signals from the left are from MSC or SGSN.







Signals to the right are to gsmSCF.*/







Monitoring







Int_DP_T_SMS_Delivered







Implicitly disarm







DP T_SMS_Failure







DP







arming?







Int_Continue







Application_







End







Terminate







relationship







Complete_SMS_







FCI_record







Idle







Int_Continue







CAP_Event_







Report_SMS







(Notify&Continue)







Set Tssf to last 







used timer interval 







and restart Tssf







CAP_Event_







Report_SMS







(Interrupted)







Waiting_For_







Instructions







Int_DP_T_SMS_Failure







Implicitly disarm







DP T_SMS_Delivered







not armed







EDP-N







EDP-R












_1032013642.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







7(78)







/* Signals from the left are from MSC or SGSN.







Signals to the right are to gsmSCF.*/







Monitoring







Int_DP_O_SMS_Submitted







Implicitly disarm







DP O_SMS_Failure







DP







arming?







Int_Continue







Application_







End







Terminate







relationship







Complete_SMS_







FCI_record







Idle







Int_Continue







CAP_Event_







Report_SMS







(Notify&Continue)







Set Tssf to last 







used timer interval 







and restart Tssf







CAP_Event_







Report_SMS







(Interrupted)







Waiting_For_







Instructions







Int_DP_O_SMS_Failure







Implicitly disarm







DP O_SMS_Submitted







not armed







EDP-N







EDP-R












_1032013827.doc


/* Procedure in the MSC/SGSN (either in gsmSSF or gprsSSF)







to complete logical CDRs created by







Furnish_Charging_Iinformation_SMS operations.*/







Procedure Complete_SMS_FCI_record







1(1)







Non-completed CAMEL







logical SMS record







exists?







Complete CAMEL







logical SMS







record







Yes







No












_1032013490.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







4(78)







/* Signal to the left is to MSC or SGSN.







Signals to/from the right are to/from gsmSCF.*/







Waiting_for_







Instructions







CAP_Request_







Report_SMS_







Event







Set Tssf to last







used time interval







and restart Tssf







Arm EDP 







and/or 







disarm EDP







Waiting_for_







Instructions







CAP_Release_







SMS







Stop Tssf







Terminate







Control







relationship







Int_Release_







SMS







Complete_SMS_







FCI_record







Idle












_1032013586.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







5(78)







/* Signal from the right is from gsmSCF.*/







Waiting_for_







Instructions







CAP_Furnish_Charging_







Information_SMS







Set Tssf to last







used time interval







and restart Tssf







Non-completed CAMEL logical SMS 







record exists?







AppendFree







FormatData in FCI?







Append FCI data







to existing







logical SMS record







Already completed







records are







not affected







Overwrite all CAMEL







logical SMS record







data with this FCI data.







Create CAMEL







 logical







SMS record







Write FCI data







in CAMEL logical







SMS record







Waiting_for_







Instructions







Yes







No







"Append"







Not present,







"Overwrite"












_1032013432.doc


/* Process to handle MO/MT SMS. 







Locates either in the gsmSSF or gprsSSF.*/







Process SMS_SSF







3(78)







/* Signals to the left are to MSC or SGSN.







Signals to/from the right are to/from gsmSCF.*/







Waiting_for_







Instructions







CAP_Reset_







Timer_SMS







Set Tssf to







received time 







interval and







restart Tssf







Waiting_for_







Instructions







CAP_Continue_







SMS







Stop Tssf







Int_Continue_







SMS







Type of 







remaining







armed EDP?







Terminate







Control







relationship







Complete_SMS_







FCI_record







Idle







Change type







of relationship







Terminate Control







relationship and open







monitor relationship







Monitoring







CAP_Connect_







SMS







Stop Tssf







SMSC Address or







Destination Subscriber







Number present in







Connect_SMS?







Int_Connect_







SMS







Timer expiry







Tssf







Internal







Abort







Int_Error







None







EDP-N







EDP-R







No







Yes












_1028728695.doc
Page 4
Draft prETS 300 ???: Month YYYY






MAP







SMSC







MAP







VLR







CAP







Home Network







Interrogating Network







Visited Network







MS







gsmSCF







HLR







gsmSSF







MSC







Home/Visited Network
















_1032006799.doc


/* Procedure in the MSC or SGSN







to handle CAMEL notification to gsmSCF







about unsuccessfull delivery. */







Procedure CAMEL_T_SMS_FAILURE







1(1)







/* Signals to/from the right are to/from 







gsmSSF/gprsSSF (SMS_SSF). */







SMS_SSF







Invoked?







Int_T_SMS_







Failure







DP_T_SMS_







Failure







Int_Continue_SMS







Int_error







Int_Continue







No







Yes












_1032011599.doc


/* A procedure in the MSC or SGSN







to perform CAMEL handling of mobile terminated







SMS delivery request.*/







Procedure CAMEL_T_SMS_INIT







1(2)







/* Signals to/from the right are to/from 







gsmSSF/gprsSSF (SMS_SSF).











*/







MT-SMS-CSI







invocation?







Result :=







Continue







Store original 







SMS parameters







Int_Invoke_







MT_SMS_SSF







Wait_for_







SMS_SSF_







Invoked































Int_SMS_







SSF_Invoked







Int_DP_SMS_







Delivery_Request







DP_SMS_







Delivery_Request











No







Yes












_1032010491.doc


/* Procedure in the MSC or SGSN







(SMS_SSF) to report successful delivery







to gsmSCF of CAMEL. */







Procedure CAMEL_T_SMS_DELIVERED







1(1)







/* Signals to/from the right are to/from 







gsmSSF/gprsSSF (SMS_SSF). */







SMS_SSF







Invoked?







Int_T_SMS_







Delivered







DP_T_SMS_







Delivered







Int_Continue_SMS







Int_error







Int_Continue







No







Yes












_1028728699.doc
Page 4
Draft prETS 300 ???: Month YYYY






MAP







SMSC







MAP











CAP







Home Network







Interrogating Network







Visited Network







MS







gsmSCF







HLR







gprsSSF







SGSN







Home/Visited Network
















_1006000065.doc






SMS Analyse &� Routing







SMS Null & Start &�Authorize







DP SMS_Collected_Info







O_SMS_Exception







DP O_SMS_Submitted







DP O_SMS_Failure











SMS_Exception












_1028716350.doc










SMS Delivery







SMS Null & Start &�Authorize







DP SMS_Delivery_Request







T_SMS_Exception







DP T_SMS_Delivered







DP T_SMS_Failure











SMS_Exception












_1006000063.doc


Mobile Station







SMRSE 



interface







gsmSCF



















Internal interface







CAP interface







O_SM_MSC/ IWMSC







gsmSSF







SMSC







Mobile Station







MAP 



interface







MAP 



interface







MAP 



interface







GMSC







HLR







T_SM_MSC







SMRSE 



interface







A interface







A interface












_1006000064.doc


Mobile Station







MAP 



interface







gsmSCF







SMRSE 



interface







IWMSC











Internal interface







CAP interface







O_SM_MSC







gsmSSF







SMSC







Mobile Station







MAP 



interface







MAP 



interface







MAP 



interface







GMSC







HLR







T_SM_MSC







SMRSE 



interface







A interface







A interface












_1006000061.doc


Mobile Station







MAP 



interface







gsmSCF







SMRSE 



interface







IWMSC











Internal interface







CAP interface







O_SM_SGSN







gprsSSF







SMSC







Mobile Station







MAP 



interface







MAP 



interface







MAP 



interface







GMSC







HLR







T_SM_SGSN







SMRSE 



interface







A interface







A interface












