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======== First change clause =======

6.5a
Unsuccessful SMS MT deliver procedure
When a short message fails to reach the UE via the selected domain, a failure delivery report is returned to the IP-SM-GW. The IP-SM-GW takes responsibility to re-attempt the delivery of the message in another domain which is listed in the sequence of the priority in the IP-SM-GW while the domain selection is performed during the SM MT delivery procedure. If the message successfully reaches the UE after re-delivery, the IP-SM forwards the received successful delivery report to the SMS-GMSC. Otherwise, if the message still fails after the IP-SM-GW has tried all selectable domains, the IP-SM-GW forwards the received unsuccessful delivery report to the SMS-GMSC, and the SMS-GMSC sends a delivery report status message to the HLR/HSS to indicate that the IP-SM-GW failed to send the short message. The HLR/HSS then records the corresponding Messages‑Waiting‑Data (MWD), and a short message alert procedure may be initiated as described in clause 6.5b or 6.6.   

The order in which domains are selected for message delivery is subject to operator policy and/or user preferences. The following flow only shows an example order of selected domain, i.e., the IMS is the preferred domain, followed by the PS domain, and finally the CS domain. 
Editor's note:
It is for further study whether it is possible that protocol limitations (timer at the SMS-GMSC) could prevent the IP-SM-GW to have sufficient time to try delivery in the three domains. This needs to be checked against TS 29.002.  

[image: image1] Figure 6.5a: Unsuccessful SMS MT delivery procedure

1)
As described in clause 6.4, the short message is routed to the UE via S-CSCF after the domain selection is performed in the IP-SM-GW and all the available domains have been listed in the sequence of the priority in the IP-SM-GW. The message fails to reach the UE, e.g., due to the UE not being reachable in IMS, or exceeded memory capacity of the UE.

2)
The S-CSCF sends an appropriate failure message according to nomal IMS procedure as defined in 3GPP TS 23.228 [9], and sends it to the IP-SM-GW (AS) including an appropriate error value. This delivery report is an acknowledgement to the short message received by the S-SCSF in step 1.
NOTE 1:
When the failure message is sent from the UE, e.g., the UE notifies the network that the MS has been unable to accept a short message because its memory capacity has been exceeded, the S-CSCF forwards the failure message to the IP-SM-GW (AS).
3)
IP-SM-GW (AS) acknowledges the failure message to S-CSCF.

4)
The IP-SM-GW verifies the error cause of the failure delivery report. If the error is due to exceeded memory capacity of the UE, the IP-SM-GW forwards the SMS-DELIVERY-REPORT back to the SMS-GMSC and the procedure continues as described in step 10.Otherwise, the IP-SM-GW forwards the short message to the domain which is listed in the second place in its priority list. It is supposed that the SGSN is selected.  

5)
The SGSN delivers the message to the UE but the message fails to reach the UE, e.g., the UE is not reachable in PS domain.
NOTE 2:
If the delivery succeeds in the PS domain at this point, the procedure for successful message delivery over PS domain is described in section 6.4.
6)
The SGSN generates a SMS-DELIVERY-REPORT and sends it to the IP-SM-GW, including an appropriate error value. This SMS-DELIVERY-REPORT is an acknowledgement to the short message received by the SGSN in step 5.
7)
The IP-SM-GW forwards the short message to the domain which is listed in the third place in its priority list. It is supposed that the MSC is selected.  

8)
The MSC delivers the message to the UE but the message fails to reach the UE, e.g., the UE is not reachable in CS domain.
NOTE 3:
If the delivery succeeds in the CS domain at this point, the procedure for successful message delivery over CS domain is described in section 6.4.
9)
The MSC generates a SMS-DELIVERY-REPORT and sends it to the IP-SM-GW, including an appropriate error value. This SMS-DELIVERY-REPORT is an acknowledgement to the short message received by the MSC in step 9.
10)
The IP-SM-GW sends a SMS-DELIVERY-REPORT to the SMS-GMSC.

11)
The SMS-GMSC sends a SM Delivery Report Status to the HSS, indicating that the message failed to be sent by the IP-SM-GW. The HSS records the corresponding MWD, i.e., the SM-SC address which stores the un-delivered message and the failure reason which indicates that the message failed to be sent by IP-SM-GW due to the UE not being available or the memory capacity of the UE being exceeded. 

======== Next change clause=======

6.5b
Short Message Alert procedure when UE is available
If the HLR/HSS has recorded the MWD with a failure reason that the message failed to be sent by IP-SM-GW due to the UE not being available, once the HLR/HSS receives a message from any of the domains indicating that the UE is available again, e.g. IMSI attached, or IMS registered, the HLR/HSS initiates a short message alert procedure to request the SMSC to re-send the stored message. 

The following figure only shows an example where the HLR/HSS invokes the short message alert procedure when the UE is registered in IMS.  


[image: image2]
Figure 6.5b: Short message alert procedure when UE is available
1)
After an unsuccessful SMS MT delivery procedure as described in clause 6.6, the HSS records the MWD i.e., the SM-SC address which stores the un-delivered message and the failure reason which indicates that the message failed to be sent by IP-SM-GW due to the UE not being available, for a subsequent alert SM-SC procedure. 
At any time after the unsuccessful SMS MT delivery procedure, the UE may attach in the PS and or CS domain again, in which case a Ready for SM message from the SGSN or MSC is sent to the HLR/HSS as described in TS 23.040 [2]. The HLR/HSS initiates an Alert service center message to the SM-IWMSC when the user’s MWD is not NULL, and the procedure continues as described in step 3.

2)
At any time after the unsuccessful SMS MT delivery procedure, the UE may register in IMS again, the UE is registered at the S-CSCF according to the IMS registration procedures.

3)
After the IMS registration is finished, the HLR/HSS checks the user’s MWD, and if it is not Null, the HLR/HSS initiates an alert service center message to the SMS-IWMSC according to the stored MWD in step 1.
4)
The SMS-IWMSC forwards the alert service center message to the responsding SM-SC.

5)
Upon receipt of the alert service center message, the SM-SC re-attempts to send the stored short message as described in the clause 6.4.
======== Next change clause=======

6.6
Short Message Alert procedure when memory capacity is available
If the HLR/HSS has recorded the MWD with a failure reason that the message failed to be sent by IP-SM-GW due to the memory capacity of the UE is exceeded, once the HLR/HSS receives a message from any of the domain indicating that the memory capacity of the UE is available again, e.g. form the IMS, PS or CS domain, the HLR/HSS initiates a short message alert procedure to request the SMSC to re-send the stored message. 

The following figure only shows an example where the HLR/HSS invokes the short message alert procedure when the memory capacity available message is receieved from IMS.
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1. SMS-MT Delivery attempts (via IP-Message-GW) failed and the message was queued in SC as described in section 6.x
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Figure 6.6: Short message alert procedure when memory capacity is available 
1)
If SMS MT delivery attempts (via IP-SM-GW) failed because the UE’s Memory Capacity Exceeded, the message to be transferred to IP Based UE is queued in the SC.

2)
UE sends a message to IP-SM-GW indicating that the UE has memory available to receive one or more short messages.
3)
IP-SM-GW notifies the HLR/HSS of memory being available in the UE. 

4)
If the HLR/HSS receives the indication that the UE has memory available to receive one or more short messages, it transfer alert information along with the SC addresses and the MSIsdn‑Alert to SMS‑GMSC as described in TS 23.040 [2].

5)
The SMS‑GMSC sends SC Alert request messages to SM-SCs whose addresses were provided by the HLR/HSS in step 4).

Editor’s note:
The feasibility of stage 3 realization is FFS.
======== End of change clause=======
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