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2
References

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

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: "3G Vocabulary".

[2]
3GPP TS 22.001: "Digital cellular telecommunications system (Phase 2+); Principles of telecommunication services supported by a Public Land Mobile Network (PLMN)".

[3]
3GPP TS 22.002: "Bearer Services Supported by a Public Land Mobile Network (PLMN)".

[4]
3GPP TS 22.003: "Circuit Teleservices Supported by a Public Land Mobile Network (PLMN)".

[5]
3GPP TS 22.004: "General on Supplementary Services".

[6]
3GPP TS 42.009: "Digital cellular telecommunications system (Phase 2+); Security aspects".

[7]
3GPP TS 22.016: "International Mobile station Equipment Identities (IMEI)".

[8]
3GPP TS 22.041: "Operator Determined Barring".

[9]
3GPP TS 22.081: "Line identification supplementary services - Stage 1".

[10]
3GPP TS 22.082: "Call Forwarding (CF) supplementary services - Stage 1".

[11]
3GPP TS 22.083: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services - Stage 1".

[12]
3GPP TS 22.084: "Multi Party (MPTY) Supplementary Services - Stage 1".

[13]
3GPP TS 22.085: "Closed User Group (CUG) supplementary services - Stage 1".

[14]
3GPP TS 22.086: "Advice of charge (AoC) Supplementary Services - Stage 1".

[15]
3GPP TS 22.088: "Call Barring (CB) supplementary services - Stage 1".

[16]
3GPP TS 22.090: "Unstructured Supplementary Service Data (USSD); - Stage 1".

[17]
3GPP TS 23.003: "Numbering, addressing and identification".

[18]
Void

[19]
3GPP TS 23.007: "Restoration procedures".

[20]
3GPP TS 23.008: "Organisation of subscriber data".

[21]
3GPP TS 23.009: "Handover procedures".

[22]
3GPP TS 23.011: "Technical realization of Supplementary Services - General Aspects".

[23]
3GPP TS 23.012: "Location registration procedures".

[24]
3GPP TS 43.020: "Security related network functions".

[25]
3GPP TS 23.038: "Alphabets and language".

[25a]
3GPP TS 23.039: " Interface protocols for the connection of Short Message Service Centres (SMSCs) to Short Message Entities (SMEs)".

[26]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

<Unchanged text omitted>

*** Next modified section ***

7.6.1.4
User error

This parameter can take values as follows:

NOTE:
The values are grouped in order to improve readability; the grouping has no other significance.

a)
Generic error:

-
system failure, i.e. a task cannot be performed because of a problem in another entity. The type of entity or network resource may be indicated by use of the network resource parameter;

-
data missing, i.e. an optional parameter required by the context is missing;

-
unexpected data value, i.e. the data type is formally correct but its value or presence is unexpected in the current context;

-
resource limitation;

-
initiating release, i.e. the receiving entity has started the release procedure;

-
facility not supported, i.e. the requested facility is not supported by the PLMN with detailed reasons as follows:




-
Shape of location estimate not supported;




-
Needed LCS capability not supported in serving node;

-
incompatible terminal, i.e. the requested facility is not supported by the terminal.

b)
Identification or numbering problem:

-
unknown subscriber, i.e. no such subscription exists;

-
number changed, i.e. the subscription does not exist for that number any more;

-
unknown MSC;

-
unidentified subscriber, i.e. if the subscriber is not contained in the database and it has not or cannot be established whether or not a subscription exists;

-
unallocated roaming number;

-
unknown equipment;

-
unknown location area.

c)
Subscription problem:

-
roaming not allowed, i.e. a location updating attempt is made in an area not covered by the subscription;

-
illegal subscriber, i.e. illegality of the access has been established by use of authentication procedure;

-
bearer service not provisioned;

-
teleservice not provisioned;

-
illegal equipment, i.e. the IMEI check procedure has shown that the IMEI is blacklisted or not whitelisted.

d)
Handover problem:

· no handover number available, i.e. the VLR cannot allocate a number for handover or cannot allocate the required amount of numbers for relocation;

· subsequent handover failure, i.e. handover to a third MSC failed for some reason;

· target cell outside group call area.

e)
Operation and maintenance problem:

-
tracing buffer full, i.e. tracing cannot be performed because the tracing capacity is exceeded.

f)
Call set-up problem:

-
no roaming number available, i.e. a roaming number cannot be allocated because all available numbers are in use;

-
absent subscriber, i.e. the subscriber has activated the detach service or the system detects the absence condition. This error may be qualified to indicate whether the subscriber was IMSI detached, in a restricted area or did not respond to paging;

-
busy subscriber. This error may be qualified to indicate that the subscriber was busy due to CCBS and that CCBS is possible;

-
no subscriber reply;

-
forwarding violation, i.e. the call has already been forwarded the maximum number of times that is allowed;

-
CUG reject, i.e. the call does not pass a CUG check; additional information may also be given in order to indicate rejection due to e.g. incoming call barred or non-CUG membership;

-
call barred. Optionally, additional information may be included for indicating either that the call meets a barring condition set by the subscriber or that the call is barred for operator reasons. In the case of barring of Mobile Terminating Short Message, the additional information may indicate a barring condition due to "Unauthorised Message Originator";

-
optimal routeing not allowed, i.e. the entity which sends the error does not support optimal routeing, or the HLR will not accept an optimal routeing interrogation from the GMSC, or the call cannot be optimally routed because it would contravene optimal routeing constraints;

-
forwarding failed, i.e. the GMSC interrogated the HLR for forwarding information but the HLR returned an error.

g)
Supplementary services problem:

-
call barred;

-
illegal SS operation;

-
SS error status;

-
SS not available;

-
SS subscription violation;

-
SS incompatibility;

-
negative password check;

-
password registration failure;

-
Number of Password Attempts;

-
USSD Busy;

-
Unknown Alphabet;

-
short term denial;

-
long term denial.

For definition of these errors see 3GPP TS 24.080 [38].

h)
Short message problem:

-
SM delivery failure with detailed reason as follows:

-
memory capacity exceeded;

-
MS protocol error;

-
MS not equipped;

-
unknown service centre (SC);

-
SC congestion;

-
invalid SME address;

-
subscriber is not an SC subscriber;

-
and possibly detailed diagnostic information, coded as specified in 3GPP TS 23.040, under SMS-SUBMIT-REPORT and SMS-DELIVERY-REPORT. If the SM entity that returns the SM Delivery Failure error includes detailed diagnostic information, it shall be forwarded in the MAP_MO_FORWARD_SHORT_MESSAGE and in the MAP_MT_FORWARD_SHORT_MESSAGE response.

-
message waiting list full, i.e. no further SC address can be added to the message waiting list.

-
Subscriber busy for MT SMS, i.e. the mobile terminated short message transfer cannot be completed because:

-
another mobile terminated short message transfer is going on and the delivery node does not support message buffering; or 

-
another mobile terminated short message transfer is going on and it is not possible to buffer the message for later delivery; or

-
the message was buffered but it is not possible to deliver the message before the expiry of the buffering time defined in 3GPP TS 23.040;

-
Absent Subscriber SM, i.e. the mobile terminated short message transfer cannot be completed because the network cannot contact the subscriber. Diagnostic information regarding the reason for the subscriber's absence may be included with this error.

i)
Location services problem:

· Unauthorised Requesting Network

· Unauthorised LCS Client with detailed reasons as follows:

· Unauthorised Privacy Class

· Unauthorised Call/Session Unrelated External Client

· Unauthorised Call/Session Related External Client

· Privacy override not applicable

· Position method failure with detailed reasons as follows:

· Congestion

· Insufficient resources

· Insufficient Measurement Data

· Inconsistent Measurement Data

· Location procedure not completed

· QoS not attainable

· Position Method Not Available in Network

· Position Method Not Available in Location Area

-
Unknown or unreachable LCS Client.

j)
Problem detected by an application using secure transport:

-
Secure transport error. This error indicates that the application using secure transport returned an error. The parameter of the error indicates:

-
The protected payload, which carries the result of applying the protection function specified in 3GPP TS 33.200 to the encoding of the parameter of the original error.

*** Next modified section ***

7.6.3.51
Mobile Not Reachable Reason

This parameter stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the MSC, SGSN or both. It is defined in 3GPP TS 23.040.

*** Next modified section ***

7.6.8.9
Absent Subscriber Diagnostic SM

This parameter is used to indicate the reason why the subscriber is absent. For the values for this parameter see 3GPP TS 23.040.

*** Next modified section ***

7.6.8.16
SM-RP-MTI

This parameter represents the RP-Message Type Indicator of the Short Message. It is used to distinguish a SM sent to the mobile station in order to acknowledge an MO-SM initiated by the mobile from a normal MT-SM. This parameter is formatted according to the formatting rules of address fields as described in 3GPP TS 23.040.

*** Next modified section ***

7.6.8.17
SM-RP-SMEA

This parameter represents the RP-Originating SME-address of the Short Message Entity that has originated the SM. This parameter is used by the short message service relay sub-layer protocol and is formatted according to the formatting rules of address fields as described in 3GPP TS 23.040.

*** Next modified section ***

17.7.6
Short message data types

.$MAP-SM-DataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SM-DataTypes (16) version8 (8)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS


RoutingInfoForSM-Arg,


RoutingInfoForSM-Res,


MO-ForwardSM-Arg,


MO-ForwardSM-Res,


MT-ForwardSM-Arg,


MT-ForwardSM-Res,


ReportSM-DeliveryStatusArg,


ReportSM-DeliveryStatusRes,


AlertServiceCentreArg,


InformServiceCentreArg,


ReadyForSM-Arg, 


ReadyForSM-Res,


SM-DeliveryOutcome,


AlertReason,


Additional-Number

;

IMPORTS


AddressString,


ISDN-AddressString,


SignalInfo,


IMSI,


LMSI

FROM MAP-CommonDataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CommonDataTypes (18) version8 (8)}


AbsentSubscriberDiagnosticSM

FROM MAP-ER-DataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ER-DataTypes (17) version8 (8)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version8 (8)}

;

RoutingInfoForSM-Arg ::= SEQUENCE {


msisdn

[0] ISDN-AddressString,


sm-RP-PRI

[1] BOOLEAN,


serviceCentreAddress
[2] AddressString,


extensionContainer
[6] ExtensionContainer
OPTIONAL,


... ,


gprsSupportIndicator
[7]
NULL

OPTIONAL,


-- gprsSupportIndicator is set only if the SMS-GMSC supports


-- receiving of two numbers from the HLR


sm-RP-MTI

[8] SM-RP-MTI
OPTIONAL,


sm-RP-SMEA
[9] SM-RP-SMEA
OPTIONAL }

SM-RP-MTI ::= INTEGER (0..10)


-- 0 SMS Deliver 


-- 1 SMS Status Report


-- other values are reserved for future use and shall be discarded if


-- received

SM-RP-SMEA ::= OCTET STRING (SIZE (1..12))


-- this parameter contains an address field which is encoded 


-- as defined in 3GPP TS 23.040. An address field contains 3 elements :


-- 

address-length


-- 

type-of-address


-- 

address-value

. . .

<Unchanged ASN.1 omitted>

. . .

*** Next modified section ***

17.7.7
Error data types

.$MAP-ER-DataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ER-DataTypes (17) version8 (8)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS


RoamingNotAllowedParam,


CallBarredParam,


CUG-RejectParam,


SS-IncompatibilityCause,


PW-RegistrationFailureCause,


SM-DeliveryFailureCause,


SystemFailureParam,


DataMissingParam,


UnexpectedDataParam,


FacilityNotSupParam,


OR-NotAllowedParam,


UnknownSubscriberParam,


NumberChangedParam,


UnidentifiedSubParam,


IllegalSubscriberParam,


IllegalEquipmentParam,


BearerServNotProvParam,


TeleservNotProvParam,


TracingBufferFullParam,


NoRoamingNbParam,


AbsentSubscriberParam,


BusySubscriberParam,


NoSubscriberReplyParam,


ForwardingViolationParam,


ForwardingFailedParam, 


ATI-NotAllowedParam,


SubBusyForMT-SMS-Param,


MessageWaitListFullParam,


AbsentSubscriberSM-Param,


AbsentSubscriberDiagnosticSM,


ResourceLimitationParam,


NoGroupCallNbParam,


IncompatibleTerminalParam,


ShortTermDenialParam,


LongTermDenialParam,


UnauthorizedRequestingNetwork-Param,


UnauthorizedLCSClient-Param,


PositionMethodFailure-Param,

UnknownOrUnreachableLCSClient-Param,


MM-EventNotSupported-Param,


SecureTransportErrorParam,

ATSI-NotAllowedParam,

ATM-NotAllowedParam,

IllegalSS-OperationParam,

SS-NotAvailableParam,

SS-SubscriptionViolationParam,

InformationNotAvailableParam,

TargetCellOutsideGCA-Param

;

IMPORTS


SS-Status

FROM MAP-SS-DataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SS-DataTypes (14) version8 (8)}


SignalInfo,


BasicServiceCode,


NetworkResource

FROM MAP-CommonDataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CommonDataTypes (18) version8 (8)}


SecurityHeader,


ProtectedPayload

FROM MAP-ST-DataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ST-DataTypes (27) version8 (8)}


SS-Code

FROM MAP-SS-Code {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SS-Code (15) version8 (8)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {

   itu-t identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version8 (8)}

;

RoamingNotAllowedParam ::= SEQUENCE {


roamingNotAllowedCause
RoamingNotAllowedCause,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

RoamingNotAllowedCause ::= ENUMERATED {


plmnRoamingNotAllowed  (0),


operatorDeterminedBarring  (3)}

CallBarredParam ::= CHOICE {


callBarringCause
CallBarringCause,


-- call BarringCause must not be used in version 3 and higher

extensibleCallBarredParam
ExtensibleCallBarredParam


-- extensibleCallBarredParam must not be used in version <3


}

CallBarringCause ::= ENUMERATED {


barringServiceActive  (0),


operatorBarring  (1)}

ExtensibleCallBarredParam ::= SEQUENCE {


callBarringCause
CallBarringCause
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


unauthorisedMessageOriginator
[1] NULL

OPTIONAL }

CUG-RejectParam ::= SEQUENCE {


cug-RejectCause
CUG-RejectCause
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CUG-RejectCause ::= ENUMERATED {


incomingCallsBarredWithinCUG  (0),


subscriberNotMemberOfCUG  (1),


requestedBasicServiceViolatesCUG-Constraints  (5),


calledPartySS-InteractionViolation  (7)}

SS-IncompatibilityCause ::= SEQUENCE {


ss-Code

[1] SS-Code
OPTIONAL,


basicService
BasicServiceCode
OPTIONAL,


ss-Status

[4] SS-Status
OPTIONAL,


...}

PW-RegistrationFailureCause ::= ENUMERATED {


undetermined  (0),


invalidFormat  (1),


newPasswordsMismatch  (2)}

SM-EnumeratedDeliveryFailureCause ::= ENUMERATED {


memoryCapacityExceeded  (0),


equipmentProtocolError  (1),


equipmentNotSM-Equipped  (2),


unknownServiceCentre  (3),


sc-Congestion  (4),


invalidSME-Address  (5),


subscriberNotSC-Subscriber  (6)}

SM-DeliveryFailureCause ::= SEQUENCE {


sm-EnumeratedDeliveryFailureCause
SM-EnumeratedDeliveryFailureCause,


diagnosticInfo
SignalInfo
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

AbsentSubscriberSM-Param ::= SEQUENCE {


absentSubscriberDiagnosticSM
AbsentSubscriberDiagnosticSM
OPTIONAL,


-- AbsentSubscriberDiagnosticSM can be either for non-GPRS 


-- or for GPRS


extensionContainer
ExtensionContainer
OPTIONAL,


...,


additionalAbsentSubscriberDiagnosticSM  
[0] 
AbsentSubscriberDiagnosticSM
OPTIONAL }


-- if received, additionalAbsentSubscriberDiagnosticSM 


-- is for GPRS and absentSubscriberDiagnosticSM is 


-- for non-GPRS

AbsentSubscriberDiagnosticSM ::= INTEGER (0..255)


-- AbsentSubscriberDiagnosticSM values are defined in 3GPP TS 23.040
. . .

<Unchanged ASN.1 omitted>

. . .

*** Next modified section ***

23
Short message service procedures

23.1
General

The short message service procedures are used to control both mobile originated and mobile terminated short message transfer.

Four procedures exist for short message services:

-
mobile originated short message service transfer;

-
mobile terminated short message service transfer;

-
short message alert procedure;

-
short message delivery status report procedure.

The following application context refers to a complex MAP user consisting of several processes:

-
shortMessageGatewayContext.

This application context needs a co-ordinating process in the HLR. Additionally a co-ordinating process is needed for the mobile originated situation in the MSC, because the A_CM_SERV_REQ message does not distinguish between mobile originated short message transfer and the short message alert procedures.

NOTE:
the A_CM_SERV_REQ message is not used for SMS over GPRS. The modelling is based on the assumption that the SGSN will trigger the appropriate process, according to whether an RP_MO_DATA or an RP_SM_MEMORY_AVAILABLE is received over the LLC layer.

23.1.1
Mobile originated short message service Co-ordinator for the MSC

The process starts when the MSC receives an A_CM_SERV_REQ message (see 3GPP TS 24.008 [35]), with a CM service type indicating short message service, from the A-interface. The process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Process_Access_Request_MSC


see subclause 25.4.1.

If the macro Process_Access_Request_MSC takes the "OK" exit (which means that the MSC has sent an A_CM_SERVICE_ACCEPT to the MS),, the MS initiates mobile originated short message transfer or sends an indication that it has memory available for more short messages.



The SMS Co-ordinator process in the MSC is shown in figure 23.1/1.

23.1.2
Short message Gateway Co-ordinator for the HLR

The process starts when the HLR receives a MAP_OPEN indication using the application context shortMessageGatewayContext. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see subclause 25.1.1.




The SM Gateway Co-ordinator process in the HLR is shown in figure 23.1/2.

If the Receive_Open_Ind macro takes the Vr exit then HLR shall perform the MAP dialogue as specified for the appropriate application context version. Depending on the subscriber data, handling at the MAP user application level may be performed as specified in subclauses 23.3.2 and 23.5.2 of the present document:
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Figure 23.1/1 (sheet 1 of 2): Process Co_SMS_MSC
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Figure 23.1/1 (sheet 2 of 2): Process Co_SMS_MSC
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Figure 23.1/2: Process Co_SM_Gateway_HLR

23.2
The mobile originated short message transfer procedure

The mobile originated short message service procedure is used to forward a short message from a mobile subscriber to a Service Centre. The message flow for the mobile originated short message service procedure is shown in figure 23.2/1.
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1)
Short Message (3GPP TS 24.011 [37]).

2)
MAP_SEND_INFO_FOR_MO_SMS (*).

3)
MAP_SEND_INFO_FOR_MO_SMS_ACK (*).

4)
MAP_MO_FORWARD_SHORT_MESSAGE.

5)
Short message (3GPP TS 23.040).

6)
Short message Acknowledgement (3GPP TS 23.040).

7)
MAP_MO_FORWARD_SHORT_MESSAGE_ACK.

8)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

(*)
Messages 2) and 3) are not used by the SGSN.

Figure 23.2/1: Mobile originated short message transfer

In addition the following MAP services are used:

MAP_PROCESS_ACCESS_REQUEST
(see subclause 8.3); (*)

MAP_AUTHENTICATE
(see subclause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see subclause 8.6); (*)

MAP_PROVIDE_IMSI
(see subclause 8.9); (*)

MAP_CHECK_IMEI
(see subclause 8.7); 

MAP_FORWARD_NEW_TMSI
(see subclause 8.9); (*)

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see subclause 9.1); (*)

MAP_READY_FOR_SM
(see subclause 12.4).

(*)
These services are not used by the SGSN.

23.2.1
Procedure in the serving MSC

Any CAMEL-specific handling defined in this subclause is omitted if the MSC does not support CAMEL control of MO SMS, or if the subscriber does not have a subscription for CAMEL control of MO SMS.

The process starts when the MSC receives a short message from the MS. The process invokes macros not defined in this clause; the definition of these macros can be found as follows:

Receive_Open_Cnf



see subclause 25.1.2;

Check_Indication



see subclause 25.2.1;

Check_Confirmation



see subclause 25.2.2.

Sheet 1: If the MSC is integrated with the SMS-IWMSC, it communicates directly with the Short Message Service Centre (SMSC) using one of the protocols described in 3GPP TS 23.039 [25a]; otherwise it communicates with the SMS-IWMSC using MAP.

Sheet 3: If the capacity of a message signal unit in the lower layers of the protocol is enough to carry the content of the MAP_OPEN request and the content of the MAP_MO_FORWARD_SHORT_MESSAGE request in a single TC message, the test "Message segmentation needed" takes the "No" exit; otherwise the test takes the "Yes" exit.






































The mobile originated short message service process in the MSC is shown in figure 23.2/2.

23.2.2
Procedure in the VLR

Any CAMEL-specific handling defined in this subclause is omitted if the VLR does not support CAMEL control of MO SMS.

The process starts when the VLR receives a dialogue opening request followed by a MAP_PROCESS_ACCESS_REQUEST including a CM service type Short Message Service. The process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind




see subclause 25.1.1;

Check_Indication




see subclause 25.2.1;

Process_Access_Request_VLR

see subclause 25.4.2.















The mobile originated short message transfer process in the VLR is shown in figure 23.2/3.

23.2.3
Procedure in the SGSN

Any CAMEL-specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of MO SMS, or if the subscriber does not have a subscription for CAMEL control of MO SMS.

The process starts when the SGSN receives a short message received from the MS over the Gb interface. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Cnf



see subclause 25.1.2;

Check_Confirmation



see subclause 25.2.2.

Sheet 2: If the capacity of a message signal unit in the lower layers of the protocol is enough to carry the content of the MAP_OPEN request and the content of the MAP_MO_FORWARD_SHORT_MESSAGE request in a single TC message, the test "Message segmentation needed" takes the "No" exit; otherwise the test takes the "Yes" exit.






























The mobile originated short message service process in the SGSN is shown in figure 23.2/4.
23.2.4
Procedure in the SMS Interworking MSC (SMS-IWMSC)

This procedure applies only when the SMS-IWMSC is not integrated with the serving MSC or SGSN.

The process starts when the SMS-IWMSC receives a dialogue opening request with the application context shortMsgMO-RelayContext. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind



see subclause 25.1.1;

Check_Indication



see subclause 25.2.1.














The mobile originated short message service transfer process in the SMS-IWMSC is shown in figure 23.2/5.
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Figure 23.2/5: Process MO_SM_IWMSC

23.3
The mobile terminated short message transfer procedure

The mobile terminated short message transfer procedure is used for forwarding a short message or several short messages from a Service Centre to a mobile subscriber. The message flow for the mobile terminated short message procedure for a single short message transfer is shown in figure 23.3/1.
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Figure 23.3/1: Mobile terminated short message service procedures

1)
Short Message (3GPP TS 23.040).

2)
MAP_SEND_ROUTING_INFO_FOR_SM.

3)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.

4)
MAP_MT_FORWARD_SHORT_MESSAGE.

5)
MAP_SEND_INFO_FOR_MT_SMS (*).

5a)
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)

5b)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)

6)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

7)
Page (3GPP TS 24.008 [35]).

8)
Page response (3GPP TS 24.008 [35]).

9)
MAP_PROCESS_ACCESS_REQUEST_ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).

10)
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

11)
Short Message (3GPP TS 24.011 [37]).

12)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

13)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

14)
Short Message Acknowledgement (3GPP TS 23.040).

(*)
Messages 5), 5a), 5b), 6), 9), and 10) are not used by the SGSN.

(**)
These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.

The message flow for the mobile terminated short message procedure for multiple short message transfer is shown in figure 23.3/2.
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Figure 23.3/2: Mobile terminated short message procedure for multiple short message transfer

1)
Short Message (3GPP TS 23.040).

2)
MAP_SEND_ROUTING_INFO_FOR_SM.

3)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.

4)
MAP_MT_FORWARD_SHORT_MESSAGE (note 1).

5)
MAP_SEND_INFO_FOR_MT_SMS (*).

5a)
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)

5b)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)

6)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

7)
Page (3GPP TS 48.008 [49]).

8)
Page response (3GPP TS 24.008 [35]).

9)
MAP_PROCESS_ACCESS_REQUEST_ACK and

MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).

10)
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

11)
Short Message (3GPP TS 24.011 [37]).

12)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

13)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

14)
Short Message Acknowledgement (3GPP TS 23.040).

15)
Short Message (3GPP TS 23.040).

16)
MAP_MT_FORWARD_SHORT_MESSAGE (note 2).

17)
Short Message (3GPP TS 24.011 [37]).

18)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

19)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

20)
Short Message Acknowledgement (3GPP TS 23.040).

(*)
Messages 5), 5a), 5b) 6), 9), and 10) are not used by the SGSN.

(**)
These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.

NOTE 1:
The “More Messages To Send” flag is TRUE.

NOTE 2:
The “More Messages To Send” flag is FALSE.

In the multiple short message transfer the service MAP_MT_FORWARD_SHORT_MESSAGE can be used several times. However, the short message transfer is always acknowledged to the Service Centre before the next short message is sent.

In addition the following MAP services are used:

MAP_PROCESS_ACCESS_REQUEST
(see clause 8.3); (*)

MAP_PAGE
(see clause 8.2); (*)

MAP_SEARCH_FOR_MS
(see clause 8.2); (*)

MAP_AUTHENTICATE
(see clause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see clause 8.6); (*)

MAP_CHECK_IMEI
(see clause 8.7);

MAP_FORWARD_NEW_TMSI
(see clause 8.9); (*)

MAP_REPORT_SM_DELIVERY_STATUS
(see clause 12.3);

MAP_INFORM_SERVICE_CENTRE
(see clause 12.6);

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see clause 9.1); (*)

MAP_READY_FOR_SM
(see clause 12.4).

(*)
These services are not used by the SGSN.

23.3.1
Procedure in the SMS-GMSC

Any CAMEL-specific handling described in this subclause is omitted if the SMS-GMSC does not support CAMEL. CAMEL-specific handling is invoked only if the SMS-GMSC is integrated with the VMSC.

The process starts when the SMS-GMSC receives an SC_RP_MT_DATA indication from a Service Centre. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Cnf





see subclause 25.1.2;

Check_Confirmation





see subclause 25.2.2.

Process MT_SM_GMSC sheet 1: If the MAP_SEND_ROUTING_INFO_FOR_SM confirmation included an LMSI, it may be included in the sm-RP-DA information field of the first MAP_MT_FORWARD_SHORT_MESSAGE request sent to the serving MSC. In this case, the IMSI shall be included in the Destination Reference of the MAP_OPEN request. The SMS-GMSC shall not send an LMSI to an SGSN. If the SMS-GMSC does not send an LMSI to the serving node, the sm-RP-DA information field in the first MAP_MT_FORWARD_SHORT_MESSAGE request sent to the serving MSC or SGSN shall contain the IMSI, and the Destination Reference in the MAP_OPEN request shall not be present. The parameter SM_RP_OA shall contain the Service Centre address.

Process MT_SM_GMSC sheet 1: The indication of which number belongs to the SGSN and which to the MSC, received from the HLR in the MAP_SEND_ROUTING_INFO_FOR_SM confirm (see subclause 23.3.2) will enable the SMS-GMSC to map the causes received from one or both serving nodes into the appropriate causes for non GPRS, GPRS or both, and send them to the SC and the HLR.

Process MT_SM_GMSC sheet 2: The SMS-GMSC maps "Unexpected data value" and "System failure" MAP errors from the serving node to a "System failure" RP_ERROR error cause. The mapping between other MAP error causes and the RP_ERROR error cause is given in 3GPP TS 23.040 [26] and 3GPP TS 24.011 [37].

Process MT_SM_GMSC sheet 2: If the SMS-GMSC receives both MSC and SGSN numbers from the HLR as routeing information, it may choose which serving node to use for the first delivery attempt.

Process MT_SM_GMSC sheet 2: If the SMS-GMSC makes two delivery attempts, it may report the result of each delivery attempt to the HLR according to the conditions described below.

Procedure MT_SM_Delivery_Attempt_GMSC sheet 1: if the macro MT_SM_Transfer_MSC takes the Error exit, the SMS-GMSC maps the MAP User Error to the corresponding SC_RP error, as defined in 3GPP TS 23.040 [26].

Procedure MT_SM_Delivery_Attempt_GMSC sheet 1, sheet 2, sheet 4, sheet 5: The SMS-GMSC invokes the macro Report_SM_Delivery_Stat_GMSC if:

-
the reason received from the serving node for failure to deliver the message is absent subscriber_SM, unidentified subscriber or SM delivery failure with error cause "MS memory capacity exceeded", and the SC address is not yet included in the MWD set, or

-
the reason received from the serving node for failure to deliver the message is absent subscriber_SM, unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded, and the corresponding flag in the HLR (as indicated in the information received in the MAP_INFORM_ SERVICE_CENTRE) is not set, or

-
the reason received from the serving node (MSC or SGSN) for failure to deliver the message is absent subscriber_SM and the absent subscriber diagnostic is different from the absent subscriber diagnostic received in the MAP_INFORM_ SERVICE_CENTRE.

Procedure MT_SM_Delivery_Attempt_GMSC sheet 1, sheet 2, sheet 4, sheet 5: If absent subscriber diagnostic information (see 3GPP TS 23.040 [26]) is included with the absent subscriber_SM error indication then the SMS-GMSC relays this information to the HLR using the MAP_REPORT_SM_DELIVERY_STATUS service.

Procedure MT_SM_Delivery_Attempt_GMSC sheet 1, sheet 4: The More Messages To Send flag is set to TRUE or FALSE according to the information received from the Service Centre.

Procedure MT_SM_Delivery_Attempt_GMSC sheet 3: If the capacity of a message signal unit in the lower layers of the protocol is enough to carry the content of the MAP_OPEN request and the content of the MAP_MT_FORWARD_SHORT_MESSAGE request in a single TC message, the test "Message segmentation needed" takes the "No" exit; otherwise the test takes the "Yes" exit.



















































































The mobile terminated short message transfer process in the SMS-GMSC is shown in figure 23.3/3. The procedure MT_SM_Delivery_Attempt_GMSC is shown in figure 23.3/4. The macro MT_SM_Transfer_MSC is shown in figure 23.3/7.
23.3.2
Procedure in the HLR

The process starts when the HLR receives a MAP_SEND_ROUTING_INFO_FOR_SM indication from the SMS-GMSC.  The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Check_Indication





see subclause 25.2.1.

Sheet 3: If the SMS-GMSC does not support GPRS functionality, it uses the protocol defined in the Release 96 version of this specification. The parameter "msc-Number" in "RoutingInfoForSM-Res" in the Release 96 version of the protocol definition corresponds to the parameter "networkNode-Number" in "RoutingInfoForSM-Res" in the Release 97 (and later) version of the protocol definition; therefore if the HLR populates the parameter "networkNode-Number" with the SGSN number, the Release 96 SMS-GMSC will interpret the SGSN number as an MSC number. If the HLR populates the "gprsNodeIndicator" parameter in the MAP_SEND_ROUTING_INFO_FOR_SM response, a Release 96 SMS-GMSC will silently discard the parameter.

Sheet 5: If the HLR received a LMSI from the VLR at location updating, it shall include the LMSI in the MAP_SEND_ROUTING_INFO_FOR_SM response only if the MAP_SEND_ROUTING_INFO_FOR_SM response also includes the MSC number.




































































The mobile terminated short message transfer process in the HLR is shown in figure 23.3/5.

23.3.3
Procedure in the Serving MSC

Any CAMEL-specific handling defined in this subclause is omitted if the MSC does not support CAMEL control of MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process starts when the MSC receives a dialogue opening request with the application context shortMsgMT-RelayContext. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind





see subclause 25.1.1;

Check_Indication





see subclause 25.2.1.

































The mobile terminated short message transfer process in the serving MSC is shown in figure 23.3/6.

The macro MT_SM_Transfer_MSC may be invoked either in a stand-alone serving MSC or in a serving MSC which is integrated with the SMS-GMSC. It is used to transfer the first MT short message of a possible sequence of messages. The macro invokes macros not defined in this clause; the definition of these macros can be found as follows:
Check_Confirmation




see subclause 25.2.2.

Page_MSC






see subclause 25.3.1;

Search_for_MS_MSC



see subclause 25.3.2;

Process_Access_Request_MSC

see subclause 25.4.1;

Trace_Subscriber_Activity_MSC
see subclause 25.9.1.



































The macro MT_SM_Transfer_MSC is shown in figure 23.3/7. The macro Check_Subscr_Identity_For_MT_SMS is shown in figure 23.3/8.

23.3.4
Procedure in the VLR

Any CAMEL-specific handling defined in this subclause is omitted if the VLR does not support CAMEL control of MT SMS.

The process starts when the VLR receives a dialogue opening request from the MSC. The process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind





see subclause 25.1.1;

Check_Indication





see subclause 25.2.1;

Check_Confirmation





see subclause 25.2.2;

Process_Access_Request_VLR


see subclause 25.4.2.



























The mobile terminated short message transfer process in the VLR is shown in figure 23.3/9.

23.3.5
Procedure in the SGSN

Any CAMEL-specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process starts when the SGSN receives a dialogue opening request with the application context shortMsgMT-RelayContext. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind





see subclause 25.1.1;

Check_Indication





see subclause 25.2.1.

































The mobile terminated short message transfer process in the SGSN is shown in figure 23.3/10. 

The macro MT_SM_Transfer_SGSN is used to transfer the first MT short message of a possible sequence of messages. It is shown in figure 23.3/11.

























The macro Check_Subscr_Identity_For_MT_SMS is shown in figure 23.3/8. The page and search procedures are shown in figures 23.3/12 and 23.3/13.

[image: image17.wmf]Process in the SMS-GMSC to handle

delivery of an MT short message

Process MT_SM_GMSC

MT_SM_GMSC1(2)

Signals to/from the left

are to/from the short message service centre;

signals to/from the right 

are to/from the HLR

Null

SC_RP_MT_

DATA_ind

MAP_OPEN_req

MAP_SEND_ROUTING_INFO_FOR_SM_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Perform_

MAP_V1_

Dialogue

1

Wait_For_

Routeing_Info

SC_ABORT_

ind

MAP_U_

ABORT_req

Null

MAP_SEND_

ROUTING_

INFO_FOR_

SM_cnf

Check_

Confirmation

LMSI

included in

routing info?

Set destination

reference: IMSI

Set SM_RP_DA:

LMSI

Wait_For_

INFORM_SC

Set destination

reference: not

included

Set SM_RP_DA:

IMSI

Set RP_CAUSE:

System Failure

SC_RP_

ERROR_req

Null

Set RP_CAUSE

MAP_

NOTICE_

ind

MAP_CLOSE_

req

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

V1

OK

OK

Yes

No

Provider Error, Data Error

User Error

Error


Figure 23.3/3 (sheet 1 of 2): Process MT_SM_GMSC

[image: image18.wmf]Process in the SMS-GMSC to handle

delivery of an MT short message

Process MT_SM_GMSC

MT_SM_GMSC2(2)

Signals to/from the left

are to/from the short message service centre;

signals to/from the right 

are to/from the HLR

Wait_For_

INFORM_SC

MAP_

CLOSE_

ind

Routing

info

received?

SC_RP_

ERROR_req

Null

MT_SM_

Delivery_

Attempt_

GMSC

Result?

Second routing

address provided?

MT_SM_

Delivery_

Attempt_

GMSC

Null

MAP_INFORM_

SERVICE_

Centre_ind

Check_

Indication

Error

from HLR?

Set RP_IMSI;

Set RP_MSISDN

MAP_

NOTICE_

ind

MAP_

CLOSE_

req

SC_ABORT_

ind

MAP_U_

ABORT_req

Null

1

No

Yes

Fail

Yes

No

Pass,

Abort

OK

Yes

No

Error


Figure 23.3/3 (sheet 2 of 2): Process MT_SM_GMSC

[image: image19.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA1(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the BSS

Serving node

=GMSC?

MT_SM_

Transfer_MSC

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

Result:=

Fail

Camel

Handling

CAMEL_

T_SMS_

DELIVERED

See TS 23.078

More

messages

to send?

SC_RP_

ACK_req

Wait_For_More_

Messages_

Local_Delivery

SC_RP_MT_

DATA_ind

Camel

Handling

CAMEL_

T_SMS_

INIT

See TS 23.078

Result?

SC_ABORT_

req

Result:=

Abort

A_RP_MT_

DATA_req

Wait_For_

Subsequent_

A_SM_CONFIRM

MCEF or

MNRF set

in HLR?

Report_SM_

Delivery_

Stat_GMSC

SC_RP_

ACK_req

Result:=

Pass

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

Error?

Set UE:

Absent 

Subscriber

MWD

already

set?

Failure cause=

indication

from HLR?

Report_SM_

Delivery_

Stat_GMSC

Set RP_ERROR

SC_RP_

ERROR_req

Result:=

Fail

1

2

Yes

Abort

True

False

OK

True

Yes

True

Release_SMS

Continue

False

No

Yes

OK, Error

No

False

Error

True

Unidentified

Subscriber

Yes

No

OK, Error

Yes

No

Absent

Subscriber,

MS Memory

Capacity

Exceeded

Else

False

Release SMS

No


Figure 23.3/4 (sheet 1 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image20.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA2(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the BSS

Wait_For_

Subsequent_

A_SM_CONFIRM

A_RP_

ERROR_ind

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

Error?

MWD

already

set?

Failure cause=

indication

from HLR?

Report_SM_

Delivery_

Stat_GMSC

SC_ABORT_

req

Result:=

Abort

A_RP_

ACK_ind

Camel

Handling

CAMEL_

T_SMS_

DELIVERED

See TS 23.078

2

True

MS Memory

Capacity

Exceeded

Yes

No

OK, Error

Yes

No

Else

False

True

False


Figure 23.3/4 (sheet 2 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image21.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA3(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

1

Message

segmenting

needed?

MAP_OPEN_req

MAP_MT_FORWARD_SHORT_MESSAGE_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Set RP_ERROR:

System

Failure

SC_RP_

ERROR_req

Result:=

Fail

Perform

MAP Vr

Dialogue

Successful

delivery?

Result:=

Pass

Wait_For_

First_MT_

SMS_Confirm

MAP_OPEN_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Set RP_ERROR:

System

Failure

SC_RP_

ERROR_req

Result:=

Fail

Perform

MAP Vr

Dialogue

Successful

delivery?

Result:=

Pass

MAP_MT_FORWARD_

   SHORT_MESSAGE_req

MAP_DELIMITER_req

Wait_For_

First_MT_

SMS_Confirm

No

Error

Vr

No

Yes

OK

Yes

Error

Vr

No

Yes

OK


Figure 23.3/4 (sheet 3 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image22.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA4(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

unless shown otherwise

Wait_For_

First_MT_

SMS_Confirm

MAP_MT_FORWARD_SHORT_MESSAGE_cnf

Check_

Confirmation

More

messages

to send?

MCEF or

MNRF set

in HLR?

Report_SM_

Delivery_

Stat_GMSC

SC_RP_

ACK_req

Result:=

Pass

SC_RP_

ACK_req

Wait_For_More_

Messages_

Remote_Delivery

SC_RP_MT_

DATA_ind

MAP_MT_FORWARD_

   SHORT_MESSAGE_req

MAP_DELIMITER_req

Wait_For_

Subsequent_

MT_SMS_

Confirm

Error?

Set UE:

Absent 

Subscriber

MWD

already

set?

Failure cause from

VMSC=indication

from HLR?

Report_SM_

Delivery_

Stat_GMSC

Set RP_ERROR

SC_RP_

ERROR_req

Result:=

Fail

Set RP_ERROR

SC_RP_

ERROR_req

Result:=

Fail

3

OK

No

Yes

OK, Error

No

Yes

User Error

Unidentified

Subscriber

Yes

No

OK, Error

Yes

No

Absent

Subscriber,

MS Memory

Capacity

Exceeded

Else

Provider Error,

Data Error


Figure 23.3/4 (sheet 4 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image23.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA5(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

Wait_For_

Subsequent_

MT_SMS_

Confirm

MAP_MT_FORWARD_SHORT_MESSAGE_cnf

Check_

Confirmation

3

Error?

MWD

already

set?

Failure cause from

VMSC=indication

from HLR?

Report_SM_

Delivery_

Stat_GMSC

SC_ABORT_

req

Result:=

Abort

SC_ABORT_

req

Result:=

Abort

Provider Error,

Data Error

Else

No

Yes

OK, Error

No

Yes

MS Memory

Capacity

Exceeded

User Error

OK


Figure 23.3/4 (sheet 5 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image24.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA6(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

unless shown otherwise

Wait_For_First_A_SM_CONFIRM,

Wait_For_Subsequent_A_SM_CONFIRM

SC_ABORT_

ind

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

A_ABORT_req

To BSS

Result:=

Abort

Wait_For_

First_A_SM_

CONFIRM

A_ABORT_

ind

From BSS

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

Set RP_ERROR:

System Failure

SC_RP_

ERROR_req

Result:=

Fail

Wait_For_

Subsequent_

A_SM_CONFIRM

A_ABORT_

ind

From BSS

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

SC_

ABORT_req

Result:=

Abort

True

False

True

False

True

False


Figure 23.3/4 (sheet 6 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image25.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA7(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

unless shown otherwise

Wait_For_First_MT_SMS_Confirm,

Wait_For_Subsequent_MT_SMS_Confirm

SC_ABORT_

ind

MAP_U_

ABORT_ind

Result:=

Abort

Wait_For_

First_MT_

SMS_Confirm

MAP_U_ABORT_ind,

MAP_P_ABORT_ind

Set RP_ERROR:

System Failure

SC_RP_

ERROR_req

Result:=

Fail

MAP_

NOTICE_ind

MAP_

CLOSE_req

Wait_For_

Subsequent_

MT_SMS_

Confirm

MAP_U_ABORT_ind,

MAP_P_ABORT_ind

SC_

ABORT_req

Result:=

Abort

MAP_

NOTICE_ind

MAP_

CLOSE_req


Figure 23.3/4 (sheet 7 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image26.wmf]Procedure in the SMS-GMSC 

to attempt MT SM delivery 

and report the outcome

Procedure MT_SM_Delivery_Attempt_GMSC

MTSMDA8(8)

Signals to/from the left 

are to/from the short message service centre;

signals to/from the right 

are to/from the serving node (VMSC or SGSN)

unless shown otherwise

Wait_For_More_

Messages_

Local_Delivery

SC_ABORT_

ind

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

A_ABORT_req

To BSS

Result:=

Abort

A_ABORT_

ind

From BSS

Camel

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

SC_

ABORT_req

Result:=

Abort

Wait_For_More_

Messages_

Remote_Delivery

SC_ABORT_

ind

MAP_U_

ABORT_ind

Result:=

Abort

MAP_U_ABORT_ind,

MAP_P_ABORT_ind

SC_

ABORT_req

Result:=

Abort

MAP_

NOTICE_ind

MAP_

CLOSE_req

True

False

True

False


Figure 23.3/4 (sheet 8 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

[image: image27.wmf]Process in the HLR ro provide

routeing information for MT SMS

process MT_SM_HLR

MT_SM_HLR1(5)

Signals to/from the left 

are to/from the SMS-GMSC

1

Null

MAP_SEND_ROUTING_INFO_FOR_SM_ind

Check_

Indication

MAP_SEND_ROUTING_INFO_FOR_SM_rsp

MAP_CLOSE_req

Subscriber

known?

Set User Error:

Unknown

subscriber

1

MT SMS

provisioned?

Set User Error:

Teleservice

not provisioned

SM filtering by

HPLMN?

Set User Error:

Call barred

Set Barring cause:

Unauthorised message

originator

Network

access

mode?

2

3

4

Non-GPRS & GPRS

GPRS

Non-GPRS

No

Yes

No

Yes

No

OK

Error


Figure 23.3/5 (sheet 1 of 5): Process MT_SM_HLR

[image: image28.wmf]Process in the HLR ro provide

routeing information for MT SMS

process MT_SM_HLR

MT_SM_HLR2(5)

2

NAM=Non-GPRS

5

MS

reachable 

in MSC?

MSC

supports

MT SMS?

6

Set User Error:

Facility not

supported

Operator

barring?

Set User Error:

Call barred

Set Barring cause:

Operator barring

SS barring?

Set User Error:

Call barred

Set Barring cause:

Barring service

active

MNRF

set?

Set MNRF

Retrieve

routeing

information

SM-RP

priority?

1

11

Retrieve

routeing

information

Set MW

status

Set User Error:

Absent

subscriber

10

9

Yes

No

No

Yes

Yes

No

Yes

No

No

Yes

True

False


Figure 23.3/5 (sheet 2 of 5): Process MT_SM_HLR

[image: image29.wmf]Process in the HLR ro provide

routeing information for MT SMS

process MT_SM_HLR

MT_SM_HLR3(5)

3

NAM=GPRS

7

MS

reachable 

in SGSN?

SGSN

supports

MT SMS?

8

Set User Error:

Facility not

supported

Operator

barring?

Set User Error:

Call barred

Set Barring cause:

Operator barring

MNRG

set?

Set MNRG

Retrieve

routeing

information

SM-RP

priority?

1

11

Retrieve

routeing

information

Set MW

status

Set User Error:

Absent

subscriber

10

9

Yes

No

No

Yes

Yes

No

Yes

True

False

No


Figure 23.3/5 (sheet 3 of 5): Process MT_SM_HLR

[image: image30.wmf]Process in the HLR ro provide

routeing information for MT SMS

process MT_SM_HLR

MT_SM_HLR4(5)

4

NAM=Non-GPRS & GPRS

SMS-GMSC

supports

GPRS?

Preferred

delivery

node

MS

reachable

in MSC?

MS

reachable 

in SGSN?

MS

reachable 

in SGSN?

2

3

7

MSC

supports

MT SMS?

5

SGSN

supports

MT SMS?

SGSN

supports

MT SMS?

Set User Error:

Facility not

supported

6

Operator

barring?

1

8

Set User Error:

Call barred

Set Barring cause:

Operator barring

Set MNRF;

Set MNRG

SS barring?

MNRF

set?

MNRG

set?

1

MNRG

set?

SM-RP

priority?

SM-RP

priority?

SM-RP

priority?

Set User Error:

Absent

subscriber

Set MSC address;

Set SGSN 

address

Set SGSN

address

Set MSC address;

Set SGSN 

address

Set MSC address

Set MSC address;

Set SGSN 

address

Retrieve

routeing

information

9

Set MW

status

11

10

5

No

Yes

MSC

SGSN

No

Yes

Yes

No

Yes

No

No

Yes

No

Yes

No

Yes

Yes

No

No

Yes

No

Yes

No

Yes

No

False

True

True

False

True

False

Yes


Figure 23.3/5 (sheet 4 of 5): Process MT_SM_HLR

[image: image31.wmf]Process in the HLR ro provide

routeing information for MT SMS

process MT_SM_HLR

MT_SM_HLR5(5)

Signals to the left 

are to the SMS-GMSC

9

MAP_SEND_ROUTING_

   INFO_FOR_SM_rsp

SC address

in MWD

list?

Update

MWD list

MWD

update

failed?

MWD status:=

SC address

not included

MSISDN=

MSISDN

Alert?

Set MSISDN

Alert

MAP_INFORM_SERVICE_CENTRE_req

MAP_CLOSE_req

MWD status:=

SC address

included

10

MAP_SEND_ROUTING_

   INFO_FOR_SM_rsp

SC address

in MWD

list?

MWD status:=

SC address

not included

11

MAP_SEND_ROUTING_

   INFO_FOR_SM_rsp

MCEF 

set?

Set MW

status

MSISDN=

MSISDN

Alert?

Set MSISDN

Alert

MAP_INFORM_SERVICE_

   CENTRE_req

MAP_

CLOSE_

req

No

Yes

No

Yes

No

Yes

Yes

No

Yes

No

No

Yes


Figure 23.3/5 (sheet 5 of 5): Process MT_SM_HLR

[image: image32.wmf]The mobile terminated short message

service process in the VMSC

Process MT_SM_VMSC

MT_SM_VMSC1(4)

Signals to/from the left

are to/from the SMS-GMSC

Null

Receive_

Open_Ind

Figure 25.1/1

Perform

MAP Vr

Dialogue

Null

Destination

Reference

received

Store 

Destination

Reference

Wait_For_

Service_

Primitive

MAP_

DELIMITER_

ind

MAP_

DELIMITER_

req

Wait_For_

Service_

Primitive

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

Null

MAP_

NOTICE_

ind

MAP_

CLOSE_

req

Null

Vr

OK

Yes

No

Error


Figure 23.3/6 (sheet 1 of 4): Procedure MT_SM_VMSC

[image: image33.wmf]The mobile terminated short message

service process in the VMSC

Process MT_SM_VMSC

MT_SM_VMSC2(4)

Signals to/from the left

are to/from the SMS-GMSC

Wait_For_

Service_

Primitive

MAP_MT_FORWARD_SHORT_MESSAGE_ind

Check_

Indication

Figure 25.2/1

MT_SM_

Transfer

_MSC

Figure 23.3/4

CAMEL

Handling

CAMEL_

T_SMS_

DELIVERED

See TS 23.078

More

messages

to send?

MAP_MT_FORWARD_SHORT_MESSAGE_rsp

MAP_DELIMITER_req

Wait_For_

More_

Messages

MAP_MT_FORWARD_SHORT_MESSAGE_rsp

MAP_CLOSE_req

Null

CAMEL

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

Null

CAMEL

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

OK

OK

True

Yes

No

False

Abort

True

False

Error

True

False

Release SMS

Error


Figure 23.3/6 (sheet 2 of 4): Procedure MT_SM_VMSC

[image: image34.wmf]The mobile terminated short message

service process in the VMSC

Process MT_SM_VMSC

MT_SM_VMSC3(4)

Signals to/from the left

are to/from the SMS-GMSC;

signals to/from the right

are to/from the MS

Wait_For_

More_

Messages

MAP_MT_FORWARD_SHORT_MESSAGE_ind

Check_

Indication

CAMEL

Handling

CAMEL_

T_SMS_

INIT

See TS 23.078

Result?

Set Error 

according to

gsmSCF instructions

MAP_MT_FORWARD_SHORT_MESSAGE_rsp

MAP_CLOSE_req

Null

A_RP_

MT_DATA_

req

Wait_For_

Subsequent_

A_SM_CONFIRM

A_RP_

ERROR_ind

Set 

User Error

CAMEL

Handling

CAMEL_

T_SMS_

FAILURE

See TS 23.078

A_RP_

ACK_ind

CAMEL

Handling

CAMEL_

T_SMS_

DELIVERED

See TS 23.078

More

messages

to send?

MAP_MT_FORWARD_SHORT_MESSAGE_rsp

MAP_DELIMITER_req

Wait_For_

More_

Messages

OK

True

Release_SMS

Continue

True

False

True

No

Yes

False

False

Error
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Figure 23.3/6 (sheet 4 of 4): Procedure MT_SM_VMSC
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Figure 23.3/7 (sheet 1 of 4): Macro MT_SM_Transfer_MSC
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Figure 23.3/7 (sheet 2 of 4): Macro MT_SM_Transfer_MSC

[image: image38.wmf]The mobile terminated short message

transfer macro in the MSC

Macrodefinition MT_SM_Transfer_MSC

MT_SM_Xfer_MSC3(4)

Signals to/from the left

are to/from the MS;

signals to/from the right

are to/from the VLR

Wait_For_

VLR_Response

Trace_

Subcriber_

Activity_MSC

Figure 25.9/1

Wait_For_

VLR_Response

MAP_SEND_INFO_FOR_MT_SMS_cnf

Check_

Confirmation

A_RP_

MT_DATA_

req

Wait_For_

First_A_SM_

CONFIRM

A_RP_

ACK_ind

OK

A_RP_

ERROR_

ind

Set User Error

Error

Set User Error:

System Failure

Error

Set User Error

For Absent Subscriber,

User Error includes 

diagnostic indication

OK

Provider Error, 

Data Error

User Error


Figure 23.3/7 (sheet 3 of 4): Macro MT_SM_Transfer_MSC
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Figure 23.3/7 (sheet 4 of 4): Macro MT_SM_Transfer_MSC
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Figure 23.3/8: Macro Check_Subscr_Identity_For_MT_SMS
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Figure 23.3/9 (sheet 1 of 3): Process MT_SM_VLR
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Figure 23.3/9 (sheet 2 of 3): Process MT_SM_VLR
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Figure 23.3/9 (sheet 3 of 3): Process MT_SM_VLR
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Figure 23.3/10 (sheet 1 of 4): Process MT_SM_SGSN
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Figure 23.3/10 (sheet 2 of 4): Process MT_SM_ SGSN
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Figure 23.3/10 (sheet 4 of 4): Process MT_SM_ SGSN
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Figure 23.3/11 (sheet 1 of 3): Macro MT_SM_TRANSFER_SGSN
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Figure 23.3/11 (sheet 2 of 3): Macro MT_SM_TRANSFER_SGSN
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Figure 23.3/11 (sheet 3 of 3): Macro MT_SM_TRANSFER_SGSN
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Figure 23.3/12 (sheet 1 of 1): Procedure Page_SMS_SGSN
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Figure 23.3/13 (sheet 1 of 1): Procedure Search_SMS_SGSN

23.4
The Short Message Alert procedure

The Short Message Alert procedure is used to alert the Service Centre when the mobile subscriber is active after a short message transfer has failed because the mobile subscriber is not reachable, or when the MS has indicated that it has memory capacity to accept a short message.

The message flow for the Short Message Alert procedure for the case when the mobile subscriber was not reachable is shown in figure 23.4/1.
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1)
CM Service Request (**), Page response or Location Updating (3GPP TS 24.008 [35]).

2)
MAP_PROCESS_ACCESS_REQUEST / MAP_UPDATE_LOCATION_AREA (**).

3)
MAP_READY_FOR_SM (Mobile Present) / MAP_UPDATE_LOCATION /
Supplementary Service Control Request (*).

4)
MAP_READY_FOR_SM_ACK (*).

5)
MAP_ALERT_SERVICE_CENTRE (notes 1 and 2).

6)
Alert Service Centre (3GPP TS 23.040).

7)
MAP_ALERT_SERVICE_CENTRE_ACK.

NOTE 1:
To all Service Centres in the Message Waiting List.

NOTE 2:
The HLR initiates the MAP_ALERT_SERVICE_CENTRE service only if the MS Memory Capacity Exceeded flag is clear.

(*)
For GPRS, messages 3) and 4) are sent/received by the SGSN.

(**)
These messages are not used by the SGSN.

Figure 23.4/1: Short message alert procedure (Mobile is present)

The message flow for the Short Message Alert procedure for the case where the MS indicates that it has memory capacity to accept one or more short messages is shown in figure 23.4/2.
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1)
SM memory capacity available ( 3GPP TS 24.011 [37]).

2)
MAP_READY_FOR_SM (Memory Available) (*).

3)
MAP_READY_FOR_SM (Memory Available) (**).

4)
MAP_READY_FOR_SM_ACK (**).

5)
MAP_READY_FOR_SM_ACK (*).

6)
SM memory capacity available (Acknowledge) (3GPP TS 24.011 [37]).

7)
MAP_ALERT_SERVICE_CENTRE (note).

8)
Alert Service Centre (3GPP TS 23.040).

9)
MAP_ALERT_SERVICE_CENTRE_ACK.

NOTE:
To all Service Centres in the Message Waiting List.

(*)
Messages 2) and 5) are not used by the SGSN.

(**)
For GPRS, messages 3) and 4) are sent/received by the SGSN.

Figure 23.4/2: Short message alert procedure (MS memory capacity available)

In addition the following MAP services are used in the MS memory available case:

MAP_PROCESS_ACCESS_REQUEST
(see subclause 8.3); (*)

MAP_AUTHENTICATE
(see subclause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see subclause 8.6); (*)

MAP_PROVIDE_IMSI
(see subclause 8.9); (*)

MAP_CHECK_IMEI
(see subclause 8.7); 

MAP_FORWARD_NEW_TMSI
(see subclause 8.9); (*)

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see subclause 9.1). (*)

(*)
These services are not used by the SGSN.

The Short Message Alert procedure when the MS indicates successful transfer after polling is shown in figure 23.4/3.
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1)
MAP_REPORT_SM_DELIVERY_STATUS (Successful Transfer).

2)
MAP_REPORT_SM_DELIVERY_STATUS_ACK.

3)
MAP_ALERT_SERVICE_CENTRE (note).

4)
Alert Service Centre (3GPP TS 23.040).

5)
MAP_ALERT_SERVICE_CENTRE_ACK.

NOTE:
To all Service Centres in the Message Waiting List.

Figure 23.4/3: Short message alert procedure (Successful transfer after polling)

23.4.1
Procedure in the Serving MSC – the MS has memory available

The process starts when the MSC receives a notification from the MS that it has memory available. The process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Confirmation



see subclause 25.2.2.







The short message alert process in the MSC for the MS memory capacity available case is shown in figure 23.4/4.

23.4.2
Procedures in the VLR

23.4.2.1
The Mobile Subscriber is present

If the VLR successfully handles a MAP_PROCESS_ACCESS_REQUEST indication or a MAP_UPDATE_LOCATION_AREA indication while the MS Not Reachable Flag (MNRF) is set, the VLR sends a MAP_READY_FOR_SM request to the HLR. The Alert Reason is set to indicate that the mobile subscriber is present for non GPRS. If authentication fails during the handling of a MAP_PROCESS_ACCESS_REQUEST indication or a MAP_UPDATE_LOCATION_AREA indication, the VLR shall not send a MAP_READY_FOR_SM request to the HLR. The process in the VLR is described in detail in subclause 25.10.1.
23.4.2.2
The MS has memory available

The process starts when the VLR receives a dialogue opening request followed by a MAP_PROCESS_ACCESS_REQUEST indication including a CM service type Short Message Service. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind



see subclause 25.1.1;

Receive_Open_Cnf



see subclause 25.1.2;

Check_Indication



see subclause 25.2.1;

Check_Confirmation



see subclause 25.2.2.















The short message alert process in the VLR for the MS memory capacity available case is shown in figure 23.4/5.

23.4.3
Procedures in the SGSN

23.4.3.1
The Mobile Subscriber is present

If the SGSN successfully handles a Page response, Attach request or Routing Area Update request message (3GPP TS 24.008 [35]), while the MS Not Reachable for GPRS (MNRG) flag is set, the SGSN sends a MAP_READY_FOR_SM request to the HLR. The Alert Reason is set to indicate that the mobile subscriber is present for GPRS. If authentication fails during the handling of a Page response, Attach request or Routing Area Update request, the SGSN shall not send a MAP_READY_FOR_SM request to the HLR

The process in the SGSN is described in detail in subclause 25.10.2.

23.4.3.2
The Mobile Equipment has memory available

The process starts when the SGSN receives an RP_SM_MEMORY_AVAILABLE indication from the MS. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Cnf



see subclause 25.1.2;

Check_Confirmation



see subclause 25.2.2.











The short message alert procedure in the SGSN for the MS memory capacity available case is shown in figure 23.4/6.

23.4.4
Procedure in the HLR

The process starts when the HLR receives a dialogue opening request using the application context mwdMngtContext. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind



see subclause 25.1.1;

Check_Indication



see subclause 25.2.1;

Alert_Service_Centre_HLR

see subclause 25.10.3.

Sheet 1: If the dialogue opening request is from an SGSN, version 2 and version 1 of the application context are not applicable.







































The short message alert process in the HLR is shown in figure 23.4/7.

23.4.5
Procedure in the SMS Interworking MSC

The process starts when the SMS-IWMSC receives a dialogue opening request using the application context shortMsgAlertContext. The MAP process invokes macros not defined in this clause; the definition of these macros can be found as follows:
Receive_Open_Ind



see subclause 25.1.1;

Check_Indication



see subclause 25.2.1.









The short message alert process in the SMS-IWMSC is shown in figure 23.4/8.
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Figure 23.4/4: Procedure SM_Alert_MSC
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Figure 23.4/5 (sheet 1 of 2): Procedure SM_Alert_VLR
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Figure 23.4/5 (sheet 2 of 2): Procedure SM_Alert_VLR
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Figure 23.4/6 (sheet 1 of 2): Process SM_Alert_SGSN
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Figure 23.4/6 (sheet 2 of 2): Process SM_Alert_SGSN
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Figure 23.4/7 (sheet 1 of 2): Process SM_Alert_HLR

[image: image62.wmf]Process in the HLR to handle

a notification that the MS 

is ready to receive short messages

process SM_Alert_HLR

SMA_HLR2(2)

1

Ready for SM Reason

Clear MNRG;

Clear MCEF

Alert_

Service_

Centre_HLR

Null

Clear MNRG

MCEF

set?

Alert_

Service_

Centre_HLR

Clear MNRF

MCEF

set?

Alert_

Service_

Centre_HLR

Clear MNRF;

Clear MCEF

Alert_

Service_

Centre_HLR

Alert_

Pending

Race timer

expired

Internal

Null

Receive_

Open_Ind

Perform

MAP Vr

dialogue

Null

Null

Wait_For_

Service_

Primitive

Memory available

for GPRS

Subscriber present

for GPRS

No

Yes

Subscriber present

for non-GPRS

No

Yes

Memory available

for non-GPRS

Vr

Error

OK


Figure 23.4/7 (sheet 2 of 2): Process SM_Alert_HLR
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Figure 23.4/8: Process Alert_SC_IWMSC

23.5
The SM delivery status report procedure

The SM delivery status report procedure is used:

-
to set the Service Centre address into the message waiting list in the HLR after short message delivery has failed because the subscriber is absent or unidentified or the memory capacity is exceeded. The procedure sets: 

-
the Memory Capacity Exceeded Flag (MCEF) in the HLR if the MS memory does not have room for more messages;

-
and/or the MS Not Reachable Flag for non-GPRS if there is no record for the subscriber in the VLR or the subscriber does not respond to paging for delivery via the MSC;

-
and/or the MS Not Reachable for GPRS (MNRG) flag if there is no record for the subscriber in the SGSN or the subscriber does not respond to paging for delivery via the SGSN.

-
to report to the HLR that delivery has succeeded. The conditions for report of a successful delivery are described in subclause 23.3.1.

The message flow for the SM delivery status report procedure is shown in figure 23.5/1.
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Figure 23.5/1: Short message delivery status report procedure

23.5.1
Procedure in the SMS-GMSC

The conditions for the GMSC to invoke the short message delivery status report procedure are specified in subclause 23.3.1.


















The short message delivery status report macro in the SMS-GMSC is shown in figure 23.5/2.

23.5.2
Procedure in the HLR

When the HLR receives a MAP_REPORT_SM_DELIVERY_STATUS indication, it acts as described in subclause 23.6, macro Report_SM_Delivery_Stat_HLR.

The short message delivery status report process in the HLR is shown in figure 23.5/3.
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Figure 23.5/2: Macro Report_SM_Delivery_Stat_GMSC
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Figure 23.5/3: Process SM_Delivery_Status_Report_HLR

23.6
The macro Report_SM_Delivery_Stat_HLR

This macro is invoked when the HLR receives a MAP_REPORT_SM_DELIVERY_STATUS indication from the SMS-GMSC. The macro invokes macros not defined in this clause; the definition of these macros can be found as follows:

Check_Indication



see subclause 25.2.1;

Alert_Service_Centre_HLR

see subclause 25.10.3.

Sheet 1: If the MAP_REPORT_SM_DELIVERY_STATUS indication did not include the GPRS support indicator, the HLR deduces the domain for which the delivery report applies as follows:

-
if the subscriber is a GPRS-only subscriber, the report applies for GPRS;

-
if the subscriber is a non-GPRS-only subscriber, the report applies for non-GPRS;

-
if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SMS delivery when the SMS-GMSC does not support GPRS is set to "Delivery via the SGSN", the report applies for GPRS;

-
if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SMS delivery when the SMS-GMSC does not support GPRS is set to "Delivery via the MSC", the report applies for non-GPRS;

























The short message delivery status report macro in the HLR is shown in figure 23.6/1.
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Figure 23.6/1 (sheet 1 of 2): Macro Report_SM_Delivery_Stat_HLR
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Figure 23.6/1 (sheet 2 of 2): Macro Report_SM_Delivery_Stat_HLR
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