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23.3
The mobile terminated short message transfer procedure
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Figure 23.3/1: Mobile terminated short message service procedures

1)
Short Message (3GPP TS 23.140).

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 23.140).

(*)
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 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 23.140).

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 23.140).

15)
Short Message (3GPP TS 23.140).

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 23.140).

(*)
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).

(*)
Those messages are not used by SGSN.

23.3.1
Procedure in the Serving MSC

When initiating the dialogue with the serving MSC, the SMS-GMSC must provide the IMSI of the subscriber to whom the short message is directed.

The IMSI can be included either in the Destination Reference of the MAP_OPEN indication received from the SMS-GMSC or in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication.

When receiving a MAP_OPEN indication primitive that is not associated with any MAP service indication primitive and if the dialogue is accepted, the MAP service-user in the serving MSC issues a MAP_DELIMITER request primitive in order to trigger the local MAP service-provider to confirm the dialogue.

When receiving the first MAP_MT_FORWARD_SHORT_MESSAGE indication from the SMS-GMSC, the serving MSC sends the MAP_SEND_INFO_FOR_MT_SMS request primitive to the VLR, if the MAP service primitive is accepted and if short message service is supported in the serving MSC.

The MAP_MT_FORWARD_SHORT_MESSAGE indication primitive is checked by the macro "Check_Indication". If the received MAP service primitive contains errors, the service is aborted and an unexpected data value error or data missing error is returned to the GMSC.

If the MSC does not support the short message service, the service is aborted in the serving MSC and the error "Facility Not Supported" is returned to the GMSC.

The subscriber identity information that may be included in the MAP_OPEN indication primitive and in the MAP service indication primitive is checked by the macro "Check_Subscr_Identity_For_MT_SMS" as follows.

If a Destination Reference has been received in the MAP_OPEN indication, an LMSI must be present in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication. The LMSI shall be included in the sm-RP-DA information field of the MAP_SEND_INFO_FOR_MT_SMS request sent to the VLR; the associated MAP_OPEN request must contain a Destination Reference that carries an IMSI.

Otherwise, if the IMSI is included in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication, it is mapped into the sm-RP-DA information field of the MAP_SEND_INFO_FOR_MT_SMS request that is sent to the VLR. In this case, the IMSI is not accompanied by an LMSI and neither the MAP_OPEN indication received from the SMS-GMSC nor the MAP_OPEN request sent to the VLR shall include a Destination Reference.

If a Destination Reference has been received in the serving MSC and the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication does not include an LMSI or if no Destination Reference has been received and the sm-RP-DA information field does not cover an IMSI the service is aborted in the serving MSC and the error "Unexpected Data Value" is returned to the SMS GMSC.

The following responses to the MAP_SEND_INFO_FOR_MT_SMS request may be received from the VLR:

-
unidentified subscriber or system failure error. The error code is forwarded to the GMSC;

-
absent subscriber error. The absent subscriber_SM error is forwarded to the GMSC with the absent subscriber diagnostic indication set to 'IMSI Detached';

-
unknown subscriber error. The system failure indication is provided to the GMSC;

-
data missing or unexpected data value error. The system failure indication is provided to the GMSC;

-
a provider error or an abort indication. The system failure indication is provided to the GMSC;

-
subscriber busy for MT SMS. The error code is forwarded to the GMSC;

-
paging procedure invocation (see clause 25.3) reporting the successful outcome of the procedure;

-
search procedure invocation (see clause 25.3) reporting the successful outcome of the procedure.

The result of the paging or the search procedure is processed as follows:

-
if the procedure is completed successfully, the MSC will send the MAP_PROCESS_ACCESS_REQUEST request to the VLR (see clause 25.4);

-
if the procedure is completed successfully, but the MS has no mobile terminated short message transfer capability, the procedure is terminated and SM delivery failure indication with cause "equipment not SM equipped" is provided to the GMSC;

-
if the procedure ends unsuccessfully, the termination of the procedure is awaited from the VLR. The absent subscriber_SM error is forwarded to the GMSC with the absent subscriber diagnostic indication set to 'No Paging Response', but the other error causes are reported as a system failure indication.

If the short message transfer is aborted for any reason, the dialogue with the VLR is aborted. If the procedure with the VLR is aborted by the VLR or by the provider, a system failure indication is provided to the GMSC.

The unsuccessful outcome of the MAP_PROCESS_ACCESS_REQUEST service is reported by using the system failure error to the GMSC.

When the service MAP_PROCESS_ACCESS_REQUEST is carried out, the MSC will receive the MAP_SEND_INFO_FOR_MT_SMS confirmation indicating:

-
the unsuccessful outcome of the procedure. The error indication received from the VLR is forwarded to the GMSC;

-
the successful outcome of the procedure. The MSC initiates forwarding of the short message to the MS.

The MSC may receive MAP_CONTINUE_CAMEL_SMS_HANDLING. The MSC then opens a CAMEL dialogue with the gsmSCF, as specified in 3GPP TS 23.078. If the CAMEL service bars the MT SM, then the failure is reported to the SMS-GMSC, and the MT SM is not delivered to the MS. Otherwise, the MSC shall send a second MAP_SEND_INFO_FOR_MT_SMS request to the VLR.

If the primitive itself is badly formatted or data is missing, the system failure error is sent to the GMSC.

If forwarding of the short message is initiated, the MSC awaits the result before one of the following responses is sent back to the GMSC:

-
an acknowledgement if the short message has been successfully delivered to the mobile subscriber. The successful MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
an SM delivery failure error containing a parameter indicating either of the following: there is a MS protocol error or the MS memory capacity is exceeded; detailed diagnostic information (see clause 7.6.1.4) may also be carried. The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
a system failure error if the delivery procedure is aborted. The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078.

If the More Messages To Send flag was FALSE or the service MAP_MT_FORWARD_SHORT_MESSAGE ends unsuccessfully, the transaction to the SMS-GMSC is terminated. If the More Messages To Send flag was TRUE, then the serving MSC waits for the next short message from the Service Centre.

When receiving the next MAP_MT_FORWARD_SHORT_MESSAGE indication from the SMS-GMSC the serving MSC will act as follows:

-
if the received primitive contains errors, then the unexpected data value error or data missing error is provided to the SMS-GMSC;

· The MSC opens a CAMEL dialogue as specified in 3GPP TS 23.078 for each SM. If the CAMEL service bars the MT SM, then the failure is reported to the GMSC, and the MT SM is not delivered to the MS.

-
if the More Messages To Send flag is FALSE, then the serving MSC will start the short message transfer procedure to the mobile subscriber. The successful or unsuccessful outcome of this procedure is reported to the gsmSCF as specified in 3GPP TS 23.078 and to the SMS-GMSC and the transaction is terminated.

-
if the More Messages To Send flag is TRUE, then the serving MSC will start the short message transfer to the mobile subscriber. If the outcome of this procedure is unsuccessful, then the SM delivery failure is reported to the gsmSCF and the the reason is reported to the SMS-GMSC and the procedure is terminated. If the procedure is successful, then the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078, and it is acknowledged to the SMS-GMSC and more short messages can be received.

The tracing procedure may be activated. It is described in detail in clause 25.

The mobile terminated short message transfer procedure in the serving MSC is shown in figures 23.3/3 and 23.3/4. The page and search procedures are shown in figures 25.3/1 and 25.3/2.
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Figure 23.3/3 (sheet 1 of 4): Procedure MT_SM_VMSC
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Figure 23.3/3 (sheet 2 of 4): Procedure MT_SM_VMSC
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Figure 23.3/3 (sheet 3 of 4): Procedure MT_SM_VMSC
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Figure 23.3/3 (sheet 4 of 4): Procedure MT_SM_VMSC
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Figure 23.3/4 (sheet 1 of 4): Macro MT_SM_Transfer_MSC
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Figure 23.3/4 (sheet 3 of 4): Macro MT_SM_Transfer_MSC
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Figure 23.3/4 (sheet 4 of 4): Macro MT_SM_Transfer_MSC

**** Next modified section ****

23.3.4
Procedures 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 short message handling function of the GMSC requests routing information when a mobile terminated short message is received from a Service Centre. The GMSC sends the MAP_SEND_ROUTING_INFO_FOR_SM request, with an indication of whether the SMS-GMSC supports the delivery of short messages via an SGSN, to the HLR containing the subscriber data of the mobile subscriber.

As an outcome of the procedure the SMS-GMSC receives a MAP_SEND_ROUTING_INFO_FOR_SM indicating:

-
an unsuccessful event indication containing an error;


The mapping between the MAP error causes and the RP_ERROR causes is explained in 3GPP TS 23.140.

-
a successful event indication containing the following parameters:

-
an IMSI optionally accompanied by an LMSI; and

-
one or two routing addresses (serving MSC, SGSN or both numbers).

The LMSI shall not be used if the short message is routed towards the SGSN.

The GMSC may also receive a MAP_INFORM_SERVICE_CENTRE indication after the MAP_SEND_ROUTING_INFO_FOR_SM confirmation. The parameter MW Status in the message indicates whether or not the Service Centre address is stored in the Message Waiting Data. It also indicates the status of the MCEF, MNRF and MNRG flags in the HLR. The message also indicates the value of the MNRR if this is stored in the HLR and one or both of the MNRF and MNRG flags is set in the HLR.

If the MSISDN-Alert stored in the MWD data is not the same as the MSISDN sent to the HLR, the MSISDN-Alert is included in the MAP_INFORM_SERVICE_CENTRE indication. This MSISDN-Alert shall be transferred in a delivery failure report to the SC.

In the abnormal end or in the provider error case the SMS-GMSC reports a system failure error to the SC.

When the GMSC has obtained the routing information needed to forward a mobile terminated short message to the serving MSC or SGSN it calls the procedure MT_SM_Delivery_Attempt_GMSC.

If both MSC and SGSN numbers are received from HLR as routing information, the SMS-GMSC may choose which serving node (SGSN or MSC) to use for the first delivery attempt.

If the first delivery attempt succeeds, or the delivery is aborted, the process returns to the Null state. If the first delivery attempt fails and the HLR provided a second routing address, the SMS-GMSC attempt to deliver the short message through the second choice serving node. The process then returns to the Null state.

If the serving node for the delivery attempt is the GMSC then the GMSC invokes the macro MT_SM_Transfer_MSC. This macro is described in clause 23.3.1 and in figure 23.3/4.

If the macro takes the Abort exit, the GMSC reports the delivery failure to the gsmSCF as described in 3GPP TS 23.078 [98] and the procedure returns a Fail result.
If the macro takes the Error or Release SMS exit, the GMSC reports the delivery failure to the gsmSCF as described in 3GPP TS 23.078 [98]. If required, the GMSC reports the outcome of the delivery attempt to the HLR. The GMSC sends an error report to the service centre and the procedure returns a Fail result.
If the macro takes the OK exit, the GMSC reports the successful delivery to the gsmSCF as described in 3GPP TS 23.078 [98] and checks whether the "More messages to send" indication was set in the request from the service centre.

-
If the " More messages to send" indication was not set, the GMSC reports the successful delivery to the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass result.
-
If the " More messages to send" indication was set, the GMSC reports the successful delivery to the service centre and waits for another message delivery request from the service centre. When the request is received, the GMSC opens a dialogue with the gsmSCF as described in 3GPP TS 23.078 [98].

-
If the gsmSCF bars the delivery of the short message (Release_SMS result) the GMSC informs the service centre that the multiple message transfer was aborted and the procedure returns an Abort result.
-
If the gsmSCF instructs the GMSC to continue with the delivery, the GMSC sends the message over the access interface to the destination MS and waits for a response.

-
If the delivery was successful, the GMSC reports the successful delivery to the gsmSCF as described in 3GPP TS 23.078 [98] and checks whether the "More messages to send" indication was set in the request from the service centre, as above.

-
If the delivery was unsuccessful, the GMSC reports the delivery failure to the gsmSCF as described in 3GPP TS 23.078 [98]. If required, the GMSC reports the outcome of the delivery attempt to the HLR. The GMSC informs the service centre that the multiple message transfer was aborted and the procedure returns an Abort result.
If the serving node for the delivery attempt is not the GMSC, the GMSC checks whether the MAP_OPEN request and the MAP_MT_FORWARD_SHORT_MESSAGE request can be sent in a single message signal unit through the lower layers of the protocol.
If the grouping of MAP_OPEN request and MAP_MT_FORWARD_SHORT_MESSAGE request together would need segmenting, these primitives must not be grouped together. The MAP_OPEN request primitive is sent first without any associated MAP service request primitive and the dialogue confirmation must be received before the MAP_MT_FORWARD_SHORT_MESSAGE request is sent.

If an LMSI has been provided in the MAP_SEND_ROUTING_INFO_FOR_SM confirmation, it can 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 must be included in the Destination Reference of the MAP_OPEN request. If the LMSI is not sent by the SMS-GMSC, 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 Service Centre address is sent in the parameter SM_RP_OA. The More Messages To Send flag is set to TRUE or FALSE depending on the information received from the Service Centre.
When the GMSC receives the response from the serving node, it checks the content of the response.
If the response indicates successful delivery, the GMSC checks whether the "More messages to send" indication was set in the request from the service centre.

-
If the " More messages to send" indication was not set, the GMSC reports the successful delivery to the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass result.

-
If the " More messages to send" indication was set, the GMSC reports the successful delivery to the service centre and waits for another message delivery request from the service centre. When the request is received, the GMSC sends a MAP_MT_FORWARD_SHORT_MESSAGE request to the serving node and waits for a response.
-
If the delivery was successful, the GMSC checks whether the "More messages to send" indication was set in the request from the service centre, as above.

-
If the delivery was unsuccessful, the GMSC reports the outcome of the delivery attempt to the HLR, if required. The GMSC informs the service centre that the multiple message transfer was aborted and the procedure returns an Abort result.
















The GMSC invokes the procedure MAP_REPORT_SM_DELIVERY_STATUS, if:

· an absent subscriber_SM, an unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded indication is received from the serving MSC, SGSN or both, and 

· the SC address is not yet included in the MWD set, or

· the reason received from the serving MSC 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 the information received in the MAP_INFORM_ SERVICE_CENTRE) is not set, or

· the reason received from the serving MSC 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.

If absent subscriber diagnostic information (see 3GPP TS 23.140) is included with the absent subscriber_SM error indication then this information is relayed to the HLR using the procedure MAP_REPORT_SM_DELIVERY_STATUS. 

If there was an attempt to deliver the short message through both the MSC and the SGSN, and both delivery attempts failed with causes described above, the two unsuccessful SMS delivery outcomes for GPRS and non GPRS are sent to the HLR.

If there was an attempt to deliver the short message through both the MSC and the SGSN, and the first delivery failed with causes described above and the second delivery succeeded, the unsuccessful and successful SMS delivery outcomes for GPRS and non GPRS are sent to HLR.

The SMS-GMSC may also report successful delivery to the HLR when the first SMS delivery through the MSC was successful, if the MNRF or MCEF flag or both were set in the HLR. 

The SMS-GMSC may also report successful delivery to the HLR when the first SMS delivery through the SGSN was successful, if the MNRG or MCEF flag or both were set in the HLR. 

This procedure is described in detail in clause 23.5.

Unexpected data value and system failure errors are indicated as a system failure to the SC. Other errors are indicated using appropriate cause values and diagnostic information between the GMSC and the SC as described in 3GPP TS 23.040 [26] and 3GPP TS 24.011 [37].

The unidentified subscriber error is indicated to the SC as absent subscriber with diagnostic information set to 'Unidentified subscriber' as described in 3GPP TS 23.140 [26].

Note that the indication, on which number belongs the SGSN and MSC, received from the HLR at routing information result (see clause 23.3.3) will enable the GMSC to map the causes received from the SGSN, MSC or both into the appropriate causes for non GPRS, GPRS or both, and send them to the SC and HLR.

If there are more short messages to send in the Service Centre and the previous short message transfer succeeded, then the SMS-GMSC awaits the next short message.



The mobile terminated short message transfer procedure in the SMS-GMSC is shown in figure 23.3/7.

CR editor's note: most of the handling in the process MT_SM_GMSC has been transferred to the new procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 1 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 2 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 3 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 5 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 6 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/7a (sheet 8 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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Figure 23.3/3: The mobile terminated short message     
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