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1.
Introduction

This contribution tries to analyse the mechanisms to define the IN functionality for the MO SMS transaction. The following aspects are covered:

· General architecture

· CSI structure

· State Model

· Protocol aspects

· Modeling, i.e. SDLs

This document is based on assumption, that Call Related model is used. If CUSF is selected, this document is irrelevant.
2.
IN architecture  for the short message service

The IN State Model  is included in the VMSC where the subscriber is roaming and in the SGSN in the GPRS case. 

The Figure 1 shows the building blocks in the IN SMS architecture for “circuit switched” case.  The gsmSSF is situated in the VMSC, having CAP interface towards the gsmSCF. The MO-SMS State Model is activated when the subscriber sends a mobile originated short message. 
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Figure 1. IN SMS architecture for circuit switched case.

SMSC=SC= Short Message Service Centre

3.
SMS-CSI structure

The following structure for the SMS-CSI is proposed:

SMS-CSI contains the following information:

Information element name
Required
Description

GsmSCF Address
M
This IE is described in section x.

Service Key
M
This IE is described in section x.

Default Handling
M
This IE is described in section x

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

· SMS_Collected_Info 

The SMS-CSI is also applicable for the GPRS. In the GPRS case the SMS-CSI is downloaded to SGSN.

4.
MO SMS State model

If the O-BCSM is taken as a basis for the MO SMS State Model, then it could be modeled as shown later on in this document.  

The meaning of the PIAs (Point In Association) and DPs is very different in the O-BCSM compared to the MO SMS transaction, e.g. as follows:

· O_Active PIC (Point In Call) does not have any real meaning in the SMS transfer. In this phase the short message is already sent to the SMSC and the gsmSCF cannot do anything for it anymore.  Also, the exit to the O_Exception from the O_Active PIC is not feasible. 

· Several DPs e.g. O_Disconnect, O_Busy and O_Abandon do not have any meaning for the MO SMS transfer. 

· It seems that only EDP-N type of Detection Points is needed in the SMS. If the FCI is given, it shall be send during the TDP-R. If  EDP-R type of DPs would be included in the MO SMS State Model in the future, the functionality should be specified independently from the Call related case. For instance, what would Connect mean in the EDP-R, i.e. what is follow-on SMS? 

· O_Analyse, Routing & Alerting functionality is different, e.g. the alerting has no meaning in the SMS transfer.

Because of the above-mentioned differences, the PIAs are renamed so that they can be separated from the Call related O-BCSM.

5.
Protocol aspects

5.1
Alternatives in the protocol design

There are still several alternatives in the protocol specification. Alcatel proposes that the CAP protocol be used also for MO SMS case. If that proposal is agreed, the SMS service shall be somehow identified to the gsmSCF, e.g. as follows:

· The ext-BasicServiceCode identifies the SMS case. This would mean that the gsmSCF should analyse the content of the InitialDP message rather deeply before knowing whether the service applies to the SMS or to the calls. Also, this poses a mandatory requirement for the Service Logic to check the parameter always so that the call related services are not automatically applied to the SMS. Of course if the same service (e.g. VPN) is used this would bring some benefit.

· A new Detection Point in the existing protocol instead of  DP2. This would probably mean a new parameter in the CAP protocol. This alternative has same problems as the first one. However, it can be more easily applied also to other call unrelated cases, e.g. USSD etc. than the first alternative.

· A separate set of  operations ( e.g. Initial SMS Event) and a separate Application Context (AC). This would facilitate the protocol to make more checks, e.g. related to the allowed operations and operation contents. It would make easy to the gsmSCF to select the Service Logic. Also it would be more easily seen in the monitoring which kind of service is requested.

 Nokia proposes a separate Application Context having a separate set of operations. In the GPRS SMS case the same AC and operations would be used as in the “circuit switched” case of SMS.
Nokia also proposes that the MSC/SGSN opens SMS nested structures. The drawback in this approach is of course that the gsmSSF needs to analyse the content of the SMS-SUBMIT TDPU.  However, if the identity of the originator is required, then the TPDU anyway needs decoding. Of course still the alternative would be to include the whole TPDU header in the message but also in that case it needs decoding because the User Data should be excluded. The benefits of openening the SMS header in the MSC/SGSN are:

· SCP does not have to open the SMS header.

· MSC/SGSN have to open the header anyway, if the SCP modifies parameters, e.g. Called Party Number.

6.
Modelling aspects

The Stage 2 specification SDLs of CAMEL are included in the 03.78, but the procedures are called from the specification 03.18. If we want to use the existing O-BCSM  this leads to problems. At least the following aspects needs to be considered:

· The Procedures like CAMEL_OCH_MSC_INIT specify at the moment the CAMEL functionality in the mobile originated call. For instance the following functionality are not suitable for the SMS transfer as such in that procedure:

1. Messages ETC and CTR cannot be received in the DP SMS_Collected_Info.

2. The procedure uses the message SendInfoForOutgoingCall/CompleteCall messages towards the VLR. In the SMS transfer, different messages are used.

3. Progress message is not used towards BSS in SMS transfer.

4. O_Abandon_DP has no meaning in SMS.

All the other procedures have similar differences, also several procedures are not relevant at all for the SMS transfer.

· The specification 03.18 clearly does not specify the SMS functionality. Therefore the CAMEL procedures could be called from the 09.02  specification, chapter 23 where the detailed functionality of the SMS is specified. The only problem with 09.02 is that it is a stage 3 specification. The called procedures shall be such that the SMS functionality is taken into account and the functionality is consistent. 

Nokia proposes that separate SDL procedures are created for the SMS CAMEL and also as a consequence of this a separate states and State Model is defined.

7.
things to consider

Some open issues need further consideration:

· SMS-COMMAND TPDU:     The subscriber may request the SMSC to carry out an action, e.g. related to the previously sent short message.  Shall the triggering be applied also for this mobile originating TPDU or only to the SMS-SUBMIT TPDU (containing a normal short message)? If it is applied for the MO SMS transfer only, then the gsmSSF need to do decoding of the TPDU. Also, in that case additional information should be sent to the gsmSCF, e.g. Command Type and the information that the TPDU is SMS-COMMAND. 

· Decoding the TPDU: The existing principle in the SMS transfer is that the TPDU is transparent for the MSC/SGSN. If the content has to be known by the MSC/SGSN/gsmSSF, then it should at least indicated to the body responsible for the SM-TL protocol. The further changes to that protocol may always affect to the functionality of the MSC/SGSN/gsmSSF.

8.
conclusions

The proposal from Alcatel provides a good basis for the work on the Stage 2 specification. However,  according to the analysis in the previous pages it seems clear that the combination of the SMS functionality into the O-BCSM would bring more problems than benefits. Therefore Nokia is favor of defining clearly a separate State Model and also separate SDL procedures for the SMS part of CAMEL.

Concerning the protocol, it sounds feasible to use the existing CAP operations as basis. However, some benefit can be identified to define new operations for the SMS CAP. 

--- First modified section –

2
Normative references

[21]
GSM 03.40: " Digital cellular telecommunications system (Phase 2+);  Technical realization of the Short Message Service (SMS); Point‑to‑Point (PP) (GSM 03.40 version 7.1.0 Release 1998)".
--- Next modified section –

3
Definitions and abbreviations

3.1
Definitions

Short Message Service Centre (SMSC): Also abbreviation SC is used for SMSC.
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.
--- Next modified section –

4.4
Description of CAMEL BCSMs

--- New text to be inserted starts here–

4.4.x
Originating State Model for SMS

4.4.x.1
Description of SMS state model

The MO SMS state model is used to describe the actions in an MSC and in a SGSN during originating SMS.
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Figure X.  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 SMS-CSI is analysed.


DP O_SMS_Failure
EDP-N
Indication that the SMS submission failed


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


4.4.x.2

Description of the state model for SMS (PIAs)

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

4.4.x.2.1

SMS Null & Start & Authorize

Entry events:

-
Previous MO SMS transfer completed.

-
Exception event is reported.

Functions:

· Interface is idled.

· Authentication.

· SMS subscription check.

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

Exit events:

· SMS-CSI is analysed.

· An exception condition is encountered

4.4.x.2.

SMS Analyse & Routing 

Entry events:

· SMS - CSI is analysed. (SMS_Collected_Info).

Functions:

· The barring is checked and invoked if necessary.

· The ODB barring is checked and ODB is invoked if necessary.

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

· The short message is sent to the SMSC.

Exit events:

· Acknowledge  from the SMSC is received. (O_SMS_submitted)

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

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

· Negative acknowledgement from the SMSC is received  (O_SMS_Failure).

4.4.x.2.2

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.

Functions:

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

-
If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the relationships and indicating that any outstanding call handling instructions will not run to completion

-
The MSC/SGSN/gsmSSF should make use of vendor-specific procedures to ensure release of resources within the MSC/SGSN/gsmSSF.

Exit events:

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

--- Next modified section –--

4.6.1
gsmSSF to gsmSCF information flows

--- New text to be inserted starts here –--

4.6.1.x

Event Report SMS

4.6.1.x.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.

4.6.1.x.2

Information Elements

The following information elements are required:

Information element name
MO

SMS
Description

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

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

Misc Call 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)

4.6.1.x2

Initial SMS Event

4.6.1.x2.1

Description

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

4.6.1.x2.2

Information Elements

The following information elements are required:

Information element name
MO

SMS
Description

Destination Subscriber Number
M
ThIs IE contains a number to identify the Destination short message entity. The gsmSSF fetches the number from the SMS TPDU.

Calling Party Number
M
This IE carries the MSISDN number  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 SMS Event 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 identifies for the gsmSCF the requested set of one or more CAMEL services. It is used to address the correct application/SLP within the gsmSCF.

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

Originator of the SM
M
Identity of the originator of the SM (SIM, ME, User). Perhaps the parameter  TP-Data-Coding-Scheme (defined in the SMS-SUBMIT TPDU) can be used, it is defined in the 03.38 and it contains the requested information.

SMSCAddress
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)

-
Not applicable

Location Information in MSC contains the following information:

Information element name
MO

SMS
Description

CellIdOrLAI
M
See GSM 03.18 [3].

Geographical Information
C
See GSM 03.18 [3].

VLR number
M
See GSM 03.18 [3].

LSAId
C
 ?

Location Information in the GPRS case contains the following information:

Information element name
MO

SMS
Description

CellIdOrRAI
M
See GSM 03.18 [3] and GSM 03.60 [11].

Geographical Information
C
See GSM 03.60 [11].

SGSN number
M
Global Title of the Serving GPRS node. See GSM 03.60 [11].

M
Mandatory (The IE shall always be sent)

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

-
Not applicable

--- Next modified section –--

4.6.2
gsmSCF to gsmSSF information flows

--- New text to be inserted starts here–

4.6.2.x

Connect SMS

4.6.2.x.1

Description

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

I

4.6.2.x.2

Information Elements

The following information elements are required:

Information element name
MO

SMS
Description

Calling Partys Number
O
This IE indicates the subscriber who sent the SMS .

Destination Subscriber Number
O
This IE contains the subscriber who will  receive the short message. The gsmSSF sets the number into the SMS TPDU.

SMSCAddress
O
Indicates the SMSC address where the MO short message shall be sent.

O
Optional (Service logic dependent)

-
Not applicable

4.6.2.x2

Continue SMS

4.6.2.x2.1

Description

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

4.6.2.x2.2

Information Elements

This IF contains no information elements.

4.6.2.x3

Furnish SMS Charging Information

This IF is used to request the gsmSSF to include information in the CAMEL specific logical call record. 

4.6.2.x3.1

Information Elements

The following information elements are required:

Information element name
MO

SMS
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
MO

SMS
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
MO

SMS
Description

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

M
Mandatory (The IE shall always be sent)

4.6.2.x4

Release SMS

4.6.2.x4.1

Description

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

4.6.2.x4.2

Information Elements

The following information elements are required:

Information element name
MO

SMS
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)

4.6.2.x5
Request Report SMS Event

4.6.2.x5.1

Description

This IF is used to request the gsmSSF 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).

4.6.2.x5.2

Information Elements

The following information elements are used:

Information element name
MO

SMS
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
MO

SMS
Description

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

M
Mandatory (The IE shall always be sent)

C
Conditional

O
Optional (Service logic dependent)

--- Next modified section –--

4.6.9
HLR to VLR information flows

4.6.9.2.2
Information Elements

Insert Subscriber Data contains the following CAMEL specific IE:

Information element name
Required
Description

O-CSI
C
This IE identifies the subscriber as having originating CAMEL services. 

SS-CSI
Editor's Note: Separate CR is required.
C
This IE identifies the subscriber as having supplementary service invocation notification services. It contains the Notification Criteria and gsmSCFAddress. 
This IE is described in section 4.3.2.2.

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

M-CSI
C
This IE identifies the subscriber as having mobility management notification services. It contains the events that shall be reported, the gsmSCF Address and the Service Key.
This IE is described in section 4.3.2.5.

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

SMS-CSI contains the following information:

Information element name
Required
Description

GsmSCF Address
M
This IE is described in section x.

Service Key
M
This IE is described in section x.

Default Handling
M
This IE is described in section x

CAMEL Capability Handling
C
This IE is described in section 4.3.1.

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

· SMS_Collected_Info 

M
Mandatory

C
Conditional

O
Optional (service logic dependant)

--- Next modified section –--

6.1.2.3 HLR – SGSN interface

This interface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI.

6.1.2.3.1 Delete Subscriber data

6.1.2.3.1.1
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 SGSN.

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

6.1.2.3.2 Insert Subscriber data

6.1.2.3.2.1
Information Elements

Editor's Note:
', e.g. GPRS-CSI ' added.

Insert Subscriber Data contains the following CAMEL specific IE:

Information element name
Required
Description

SMS-CSI
C
This IE identifies the subscriber having 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
This IE is described in section x.

Service Key
M
This IE is described in section x.

Default Handling
M
This IE is described in section x

CAMEL Capability Handling
C
This IE is described in section 4.3.1. If this IE is absent, this indicates that CAMEL phase 3 is asked.

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

· SMS_Collected_Info 

M
Mandatory

C
Conditional

O
Optional (service logic dependant)
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