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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) interworking for CAMEL. Figures 7.1 and 7.2 show the functional entities involved in MO SM’s requiring CAMEL support. The architecture is applicable to the third phase of CAMEL.
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Figure 7.1: Functional architecture for support of CAMEL control of MSC switched MO SMS
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Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS

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

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

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

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

7.1.2.9
SGSN - SMSC interface

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

7.2
Detection Points (DPs)

See subclause 4.2.

7.3
Description of CAMEL Subscriber Data

7.3.1
Short Message Service CAMEL Subscription Information (SMS-CSI)

This subclause defines the contents of the 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 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.

7.3.1.6
CSI state

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

7.3.1.7
Notification flag

The notification flag indicates whether the change of the 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.
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 3: 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 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.

-
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:

-
SMS-CSI is analysed.

-
An exception condition is encountered.

7.4.2.1.1.2
SMS Analyse & Routing

Entry events:

-
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.

7.5
Procedures for CAMEL SMS

7.5.1
Overall SDL architecture
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Figure 7.4: Case of MO SMS via MSC (separated IWMSC)
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Figure 7.5: Case of MO SMS via MSC (integrated IWMSC)
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Figure 7.6: Case of MO SMS via GPRS SGSN

7.5.2
Handling of mobile originating SMS

7.5.2.1
Handling of mobile originating SMS in the originating MSC/SGSN

The functional behaviour of the originating VMSC/SGSN is specified in 3G TS 23.018 [3], 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.

7.5.2.1.1
Actions of the VMSC/SGSN on receipt of Int_Error

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

If the default SMS handling is release SM, 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 continue SMS submission, the MSC/SGSN continues processing without CAMEL support.

7.5.2.1.2
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.

7.5.2.1.3
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.

7.5.2.1.4
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.
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Figure 7.7 a: Procedure CAMEL_O_SMS_INIT (sheet1)
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Figure 7.7 b: Procedure CAMEL_O_SMS_INIT (sheet2)
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Figure 7.7 c: Procedure CAMEL_O_SMS_INIT (sheet3)
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Figure 7.8: Procedure CAMEL_O_SMS_FAILURE (sheet1)
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Figure 7.9: Procedure CAMEL_O_SMS_SUBMITTED (sheet1)

7.5.3
Handling of mobile originating SMS in the gsmSSF/gprsSSF
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Figure 7.10 a: Process SMS_SSF (sheet 1)
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Figure 7.10 b: Process SMS_SSF (sheet 2)
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Figure 7.10 c: Process SMS_SSF (sheet 3)
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Figure 7.10 d: Process SMS_SSF (sheet 4)
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Figure 7.10 e: Process SMS_SSF (sheet 5)
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Figure 7.10 f: Process SMS_SSF (sheet 6)
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Figure 7.10 g: Process SMS_SSF (sheet 7)
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Figure 7.11: Procedure Complete_SMS_FCI_record (sheet 1)

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.

Details of errors and exceptions to these rules are specified in 3G TS 29.002 [4], 29.078 [5].

7.6.1
gsmSSF/gprsSSF to gsmSCF information flows

7.6.1.1
Activity Test SMS ack

7.6.1.1.1
Description

This IF is the response to the Activity Test sent by the gsmSCF.

7.6.1.1.2
Information Elements

This IF contains no information elements.

7.6.1.2
Event Report SMS

7.6.1.2.1
Description

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

7.6.1.2.2
Information Elements

The following information elements are required:

Information element name
Required

Description

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

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

Misc SMS Info
M
This IE indicates the DP type.

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

7.6.1.3
Initial DP SMS

7.6.1.3.1
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.

7.6.1.3.2
Information Elements

The following information elements are required:

Information element name

Required
Description

Destination Subscriber Number
M
This IE contains a number to identify the Destination short message entity. 

The Destination Subscriber Number shall be retrieved from the SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

Calling Party Number
M
This IE carries the MSISDN of the subscriber who sent the short message.

Event Type
M
This IE indicates the armed event (i.e., SMS_Collected_Info) resulting in the Initial DP SMS IF.

IMSI
M
This IE identifies the mobile subscriber.

Location Information in MSC
C
This IE is described in the next table. 

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

Service Key
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
This IE contains the time that the gsmSSF/gprsSSF was triggered, and the time zone the gsmSSF/gprsSSF resides in.

TP Short Message Submission Specific Information
M
This IE contains the 1st octect of the SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

The 1st octet includes the following information:

-
Message Type Indicator

-
Reject Duplicates

-
Validity Period Format

-
Status Report Request

-
User Data Header Indicator
-
Reply Path

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

The TP Protocol Identifier shall be retrieved from the SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

TP Data Coding Scheme
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 SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

TP Validity Period
C
This IE indicates the length of the validity period or the absolute time of the validity period termination.

The TP Validity Period shall be retrieved from the SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

SMSC Address
M
This I.E defines the address of the SMSC to which the  MO short message is intended to be submitted. 

M
Mandatory (The IE shall always be sent). 

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

Location Information in MSC contains the following information:

Information element name

Required
Description

CellGlobalIDOrServiceAreaIdOrLAI
M
See 3G TS 23.018 [3].

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

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

VLR number
M
See 3G TS 23.018 [3].

Selected LSA Identity
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 3GPP 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

Required
Description

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

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

SGSN number
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
Activity Test SMS

7.6.2.1.1
Description

This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSSF/gprsSSF. If the relationship is still in existence, then the gsmSSF/gprsSSF will respond. If no reply is received, then the gsmSCF will assume that the gsmSSF/gprsSSF has failed in some way and will take appropriate action.

7.6.2.1.2
Information Elements

This IF contains no information elements.

7.6.2.2
Connect SMS

7.6.2.2.1
Description

This IF is used to request the gsmSSF/gprsSSF to perform the actions to route the SMS to a specific destination. 

7.6.2.2.2
Information Elements

The following information elements are required:

Information element name

Required
Description

Calling Partys Number
O
This IE indicates the subscriber who sent the SMS; possibly changed by the gsmSCF..

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

The Destination Subscriber Number shall be placed in the header information of the TPDU.

SMSCAddress
O
Indicates the SMSC address where the MO short message shall be submitted to; possibly changed by the gsmSCF.

O
Optional (Service logic dependent).

7.6.2.3
Continue SMS

7.6.2.3.1
Description

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

7.6.2.3.2

Information Elements

This IF contains no information elements.

7.6.2.4

Furnish Charging Information SMS

7.6.2.4.1
Description

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

7.6.2.4.1

Information Elements

The following information element is required:

Information element name

Required
Description

FCI Billing Charging Characteristics
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
Required

Description

FCIBCCCAMEL Sequence 1
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
Required

Description

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

Append Free Format Data
O
This IE indicates that the gsmSSF/gprsSSF shall append the free format data to the Logical MO 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 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 record, by the free format data received in this IF.

If no Logical MO 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).

7.6.2.5

Release SMS

7.6.2.5.1

Description

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

7.6.2.5.2

Information Elements

The following information element is required:

Information element name

Required
Description

Cause
M
SMS Cause. Indicates the SMS specific cause of the release. The cause is reported to the MS. 

M
Mandatory (The IE shall always be sent).

7.6.2.6
Request Report SMS Event

7.6.2.6.1

Description

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

7.6.2.6.2

Information Elements

The following information elements are required:

Information element name

Required
Description

SMS Event
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

Required
Description

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

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

M
Mandatory (The IE shall always be sent).

7.6.2.7
Reset Timer SMS

7.6.2.7.1
Description

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

7.6.2.7.2
Information Elements

The following information elements are required:

Information element name
Required
Description

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

Timer ID
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.

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:

Information element name
Required
Description

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

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

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 x. It includes the following trigger:

· SMS_Collected_Info 

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:

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.

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

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

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

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 x. It includes the following trigger:


SMS_Collected_Info 

M
Mandatory (The IE shall always be sent).

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

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).
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