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Introduction 

CR C4-070611 [1] gives the proposed stage 3 description of the IP-SM-GW. As per the SA2 agreement, the IP-SM-GW coordinates the SMS MT delivery on different domains (CS, PS and IMS). C4-070611 [1] follows 3GPP TS 23.204 [2] to let the SMS GMSC report SMS delivery status to the HLR (section 23.3.7 "Procedure in the IP-SM-GW). The HLR then updates the SMS related flags based on the status reported (see section 23.6 "The macro Report_SM_Delivery_Stat_HLR"). Alcatel-Lucent feels that this approach is flawed and there is a better alternative.
The following call flow describes the behavior based on C4-070611 [1] and 3GPP TS 23.204 [2]:
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The example shows that delivery of SMS through all three domains fails. The failure reason for each of these domains may differ. For example, the failure cause is Absent Subscriber (No response via the IP-SM-GW) for IMS (step 7); Absent Subscriber (GPRS Detached) for PS (step 11) and System Failure for CS (step 14). The failure causes should be reported to the HLR to set the SMS flags correctly.
The IP-SM-GW has all the information (after step 14), while the SMS-GMSC is responsible to report SM delivery status to the HLR (step 16). There is therefore a need for the IP-SM-GW to pass all the failure reasons to the SMS-GMSC (step 15). However, with the SA2 agreement to not impact the SMS-GMSC, there is no way to pass the information to the SMS-GMSC without violating this maxim. 

To alleviate the problem, the author of C4-070611 proposed some modifications to the above approach:
"1) HLRs with a preconfigured IP-SM-GW address shall set the MNRF and MNRG whenever the UNRI is set;
2) HLRs with a preconfigured IP-SM-GW address shall clear the UNRI whenever the MNRF is cleared;
3) HLRs with a preconfigured IP-SM-GW address shall clear the UNRI whenever the MNRG is cleared.
4) After an unsuccessful delivery, IP-SM-GWs shall send the error, SMDeliveryFailure (memory capacity exceeded), if this error was reported from the S-CSCF, MSC or SGSN;
5) After an unsuccessful delivery, IP-SM-GWs shall not send one of the error codes of: AbsentSubscriberSM and UnidentifiedSubscriber, unless both the MSC and the SGSN have reported one of these errors. This is to avoid that the MNRF (MNRG) is set in the HLR whilst it is clear in the MSC (SGSN)."
However, even with the above modifications, the approach is still flawed for following reasons. 
The HLR would not contain a valid UNRR, MNRR-MSC and MNRR-SGSN in most of the cases, if delivery is through multiple domains.
In the above example, if an IP-SM-GW passes System Failure to the SMS-GMSC, then the UNRI/MNRF/MNRG are not set. Subsequent SMSs towards the mobile would be re-attempted through the IMS, SGSN and MSC. This causes unnecessary network traffic. The SGSN already reports GPRS detached, whilst it still receives SMS MT attempts (with low priority) destined to the MS.

If an IP-SM-GW passes Absent Subscriber to SMS-GMSC, then UNRI/MNRF/MNRG are all set. This may cause delay in delivering the MT SMS. Since the MSC reports a System Failure (a temporary cause), it is possible to deliver the MT SMS by re-transmitting through the MSC with a short delay.

Proposal 

Alcatel-Lucent feels that the root cause of the problem is that the entity doing the MT coordination and the entity doing the SM delivery status report are not the same and it's not possible to pass information between them. Therefore it's impossible for the HLR to get accurate information. A better alternative is to let the IP-SM-GW report SM delivery status to the HLR since it already has all the information.

The following call flow follows the same example with changes to the last steps:
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In this call flow, the IP-SM-GW reports accurate delivery status toward the HLR (step 15). Subsequent SMS MT attempts can be handled correctly. The SM Delivery Report Status from the SMS-GMSC is routed in the same way as a SRI-SM message towards the IP-SM-GW (step 17). The IP-SM-GW can return an MSISDN-Alert if received from the HLR (step 18).
This alternative solution guarantees that the HPLMN keeps an accurate delivery status and keeps consistent and correct UNRI/MNRG/MNRF and UNRR/MNRR-MSC/MNRR-SGSN information. This avoids causing undesired changes towards the VPLMN when an IP-SM-GW is introduced.
The following changes are proposed:

1. The MAP SMDeliveryReportStatus message is enhanced with a new "IP-SM-GW Delivery Outcome" and "IP-SM-GW Absent Subscriber Diagnostic SM" IE. (New IEs are only used on the IP-SM-GW <-> HLR interface).
2. The IP-SM-GW sends an SMDeliveryReportStatus message towards the HLR with accurate delivery results from different domains.

3. The HLR updates the status indicators/reasons based on the message received.

4. The HPLMN routes the SMDeliveryReportStatus message towards the IP-SM-GW.

5. The IP-SM-GW replies to the message with an optional MSISDN-Alert.

Analysis 

The original solution in C4-070611 [1] (even with possible enhancements) would cause an unnecessary network traffic increase for SMS MT delivery. It's especially undesirable for the VPLMN CS/PS domain. They may see traffic/behaviour change after the introduction of IP-SM-GW in other networks; for example, more unsuccessful SMS MT attempts from an HPLMN even after reporting absent subscriber.
The new approach adds a little complexity to the HPLMN. However, the complexity is manageable and worth the cost to operators. 
The HLR needs to be updated anyway regarding UNRI/UNRR flags. The new approach even makes the HLR operation easier to understand. Item 4 should add very little cost since the HPLMN has already been required to re-route the SRI-SM in the same way.

An IP-SM-GW is required to handle an SM Delivery Report Status procedure and to process the SMDeliveryReportStatus message from the SMS-GMSC. It does add marginally more development cost to an IP-SM-GW but we feel that the complexity is justified by the benefits it brings.  Most important of all, it's important to have the correct functionality.
Conclusions and Recommendations

If CT4 agrees that this approach is the best and needs adopting then we propose that the CR is updated (with our help of course) to the solution as laid out above.
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