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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)
TCAP BEGIN (***)

4a)
TCAP CONTINUE (***)

4b)
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.

(***) 
If 


a)
- 
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, 


and



b) 
the SMS Gateway MSC operator and the serving node (MSC or SGSN) operator



agreed not to use the TCAP handshake countermeasure against SMS fraud for



messages exchanged between their networks (see 3GPP TS 33.204 [34a])


then

 the TCAP handshake may be omitted.

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 [26]).

2)
MAP_SEND_ROUTING_INFO_FOR_SM.

3)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.

4)
TCAP BEGIN (***)

4a
TCAP CONTINUE (***)

4b)
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 [26]).

15)
Short Message (3GPP TS 23.040 [26]).

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 [26]).

(*)
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.

(***) 
If 


a) 
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, 


and



b) 
the SMS Gateway MSC operator and the serving node (MSC or SGSN) operator
 

agreed not to use the TCAP handshake countermeasure against SMS fraud for



messages exchanged between their networks (see 3GPP TS 33.204 [34a])


then the TCAP handshake may be omitted.

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 subclause 8.3); (*)

MAP_PAGE
(see subclause 8.2); (*)

MAP_SEARCH_FOR_MS
(see subclause 8.2); (*)

MAP_AUTHENTICATE
(see subclause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see subclause 8.6); (*)

MAP_CHECK_IMEI
(see subclause 8.7);

MAP_FORWARD_NEW_TMSI
(see subclause 8.9); (*)

MAP_REPORT_SM_DELIVERY_STATUS
(see subclause 12.3);

MAP_INFORM_SERVICE_CENTRE
(see subclause 12.6);

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see subclause 9.1); (*)

MAP_READY_FOR_SM
(see subclause 12.4).

(*)
These services are not used by the SGSN.
A message flow example for the mobile terminated short message procedure for a single short message transfer in an environment that makes use of an SMS Router for MT-short-message-transfer is shown in figure 23.3/2a.
NOTE: This message flow can be applied only if no IP-SM-GW deployed in the same network.
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Figure 23.3/2a Mobile terminated short message procedure with SMS Router
1)
Short Message (3GPP TS 23.040 [26])
2) & 3)
MAP_SEND_ROUTING_INFO_FOR_SM

NOTE:
The HLR relays the message MAP_SEND_ROUTING_INFO_FOR_SM received from the SMS-GMSC to the SMS Router on SCCP level. How this is done is implementation specific.
4)
MAP_SEND_ROUTING_INFO_FOR_SM
5)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE

6)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE

7)
Conditionally: Inform Service Centre (3GPP TS 23.040 [26])

8)
MAP_MT_FORWARD_SHORT_MESSAGE

NOTE:
In this example the SMS-GMSC decides to attempt delivery via MSC. Therefore the SCCP called party SSN shall be set to SSN for MSC

9) MAP_MT_FORWARD_SHORT_MESSAGE

10) MAP_MT_FORWARD_SHORT_MESSAGE_ERROR

NOTE:
In this example delivery via the MSC is unsuccessful e.g. due to IMSI detached

11) MAP_MT_FORWARD_SHORT_MESSAGE_ERROR

12) MAP_MT_FORWARD_SHORT_MESSAGE

NOTE:
In this example the SMS-GMSC decides to retry delivery via the SGSN. Therefore the SCCP called party SSN shall be set to the SSN for SGSN.

13) MAP_MT_FORWARD_SHORT_MESSAGE

14) MAP_MT_FORWARD_SHORT_MESSAGE_ACK

NOTE:
In this example delivery via SGSN is successful

15)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK

16)
Conditionally: MAP_REPORT_SM_DELIVERY_STATUS

NOTE:
In this example unsuccessful delivery via MSC and successful delivery via SGSN is reported

17)
MAP_REPORT_SM_DELIVERY_STATUS_Ack

18)
Short Message Acknowledgement (3GPP TS 23.040 [26]).

A message flow example for the mobile terminated short message procedure for a single short message transfer in an environment that makes use of an IP-SM-GW (see 3GPP TS 23.204 [134]) for MT-short-message-transfer is shown in figure 23.3/2b.
NOTE: SMS Routers can apply this message flow as well.
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Figure 23.3/2b Mobile terminated short message procedure with IP-SM-GW
1)
Short Message (3GPP TS 23.040 [26])
2) 
MAP_SEND_ROUTING_INFO_FOR_SM


the message is forwarded to the IP-SM-GW assigned to the recipient of the SM
3)
MAP_SEND_ROUTING_INFO_FOR_SM

4)
MAP_SEND_ROUTING_INFO_FOR_SM


since the message is received from an IP-SM-GW, it is not forwarded to an IP-SM-GW
5)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE

6)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE


The IP-SM-GW returns its own address within the network node number parameter

7)
Conditionally: Inform Service Centre (3GPP TS 23.040 [26])

8)
MAP_MT_FORWARD_SHORT_MESSAGE

9) MAP_MT_FORWARD_SHORT_MESSAGE_ACK

10)
Conditionally: MAP_REPORT_SM_DELIVERY_STATUS

NOTE:
As an IP-SM-GW is deployedthe message is acknowledged ignoring its content
11)
MAP_REPORT_SM_DELIVERY_STATUS_Ack
12)
Conditionally: MAP_REPORT_SM_DELIVERY_STATUS 


since the message is received from an IP-SM-GW, it is processed
13)
MAP_REPORT_SM_DELIVERY_STATUS_Ack

NOTE:
Step 12 and 13 is independent of steps 10, 11, and 14. They can run in parallel.
14)

Short Message Acknowledgement (3GPP TS 23.040 [26]).
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23.3.6
Procedure in the SMS Router
If SMS Router is deployed together with IP-SM-GW, then mobile terminated short message transfer process for IP-SM-GW applies as described in subclause 23.3.7.
The mobile terminated short message transfer process in the SMS Router is shown in figure 23.3/14.

Procedure MT_SM_SMS_ROUTER sheet 2: Allocated MT Correlation IDs have a limited lifetime, managed by Timer T1. The value of Timer T1 shall be operator configurable (its value being dependant on such factors as subscriber base, network size, number of roaming/SMS‑interworking partners, average and peak SMS traffic load, etc.).

Procedure MT_SM_SMS_ROUTER sheet 2: MAP parameters to be stored against the MT Correlation ID are IMSI, networkNode-Number, gprsNodeIndicator, and additional-Number (if and as received within MAP_SEND_ROUTING_INFO_FOR_SHORT_MESSAGE_cnf), and optionally MSISDN as received within MAP_SEND_ROUTING_INFO_FOR_SHORT_MESSAGE_ind from the SMS-GMSC (and relayed by the HLR)). The SMS Router may also store the GT, or just the CC and NDC parts of the GT, of the SMS-GMSC from which the MAP_SEND_ROUTING_INFO_FOR_SHORT_MESSAGE_ind was received.

Procedure MT_SM_SMS_ROUTER sheet 3: The SCCP called party SSN received with Open_ind is used to decide whether the new dialogue is opend with the MSC or with the SGSN.

Procedure MT_SM_SMS_ROUTER sheet 4: The decision box "Retry expected" takes the "Yes" exit if two addresses were received from the HLR, the first delivery attempt was unsuccessful, and the second attempt has not yet been made.
Procedure MT_SM_SMS_ROUTER sheet 4: The task "Release MT Correlation ID" includes deleting of data stored against the MT Correlation ID.

\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/
NEXT CHANGE
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\

23.3.7
Procedure in the IP-SM-GW 
Process MT_SM_IPSMGW sheet 3: After unsuccessful delivery via the S-CSCF the IP-SM-GW may retry delivery via MSC and/or SGSN if MSC address and/or SGSN address are available (unless the reported error was “memory capacity exceeded” in which case a retry shall not be done). If the retry is successful, a positive response is returned to the SMS-GMSC. If the retry is unsuccessful, an error indication is returned to the SMS-GMSC as follows:
If one of the error indications received from S-CSCF, MSC, or SGSN is AbsentsSubscriberSM or  UnidentifiedSubscriber, this error shall be returned to the SMS-GMSC.
Process MT_SM_IPSMGW sheet 3: The IP-SM-GW invokes the macro Report_SM_Delivery_Stat_IPSMGW if: 
-
the reason 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 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 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.

The mobile terminated short message transfer process in the IP-SM-GW is shown in figure 23.3/15.
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 Figure 23.3/15 (sheet 3 of 3): Process MT_SM_ IPSMGW
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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;
-
and/or the UE Not Reachable for IP (UNRI) flag if delivery via the IMS was not successful.
-
to report to the HLRthat 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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1)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK/_NACK (Absent subscriber_SM,
unidentified subscriber or memory capacity exceeded).

2)
MAP_REPORT_SM_DELIVERY_STATUS. (The HLR ignores the content of this message when an IP-SM-GW is deployed)
2a)
MAP_REPORT_SM_DELIVERY_STATUS (sent only by IP-SM-GW)
2b)
MAP-REPORT_SM_DELIVERY_STATUS_ACK.
3)
MAP_REPORT_SM_DELIVERY_STATUS_ACK.

4)
Short Message Negative Acknowledgement (3GPP TS 23.040).

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 while an IP-SM-GW is deployed in the network and the message is not received from an IP-SM-GW or SMS Router, it ignores the information received in the message; otherwise 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.
23.5.3
Procedure in the IP-SM-GW

The conditions for the IP-SM-GW and for SMS Router, if deployed with IP-SM-GW, to invoke the short message delivery status report procedure are specified in subclause 23.3.7.


The short message delivery status report macro in the IP-SM-GW is shown in figure 23.5/4.
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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
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Figure 23.5/4: Macro Report_SM_Delivery_StatIPSMGW
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