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Abstract of the contribution: This paper reminds the concept of reachability/non-reachability for SMS over IP when a SMS was unsuccessfully delivered in CS and PS domains in order to launch a SMS delivery retry as soon as possible when the UE is available again; it proposes to introduce mechanisms for the case of E-UTRAN.
Discussion
In TS 23.040 (Technical realization of SMS), the Short Message Alert procedure is specified for MSC and SGSN to allow the delivery retry for a SMS that has not been delivered because of non-reachability or memory capacity shortage. 
In TS 23.204 (SMS over IP), the Short Message Alert procedure is reused, and the Delivery Report procedure is specified between the IP-SM-GW, the HSS and the SMS-GMSC to allow future delivery retry when the SMS has not be delivered because the UE was not reachable or has notified the network that it has memory capacity shortage. 

Similar features should be available in case of E-UTRAN. Needed modifications are studied below.  

SM delivery status report procedure with SMS over IP
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 for GPRS (MNRG) flag if there is no record for the subscriber in the SGSN unidentified or the subscriber does not respond to paging for delivery via the SGSN.
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 all the other domains, and if the SM cannot be delivered, the IP-SM-GW forwards the unsuccessful Delivery report to the SMS GMSC, which sends a SM 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). 
The following flow shows an example order of selected domain, whereby the IMS is the preferred domain, followed by the PS domain, and finally the CS domain. 
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Figure 1: Unsuccessful SM termination procedure

It should be noted in that procedure that:

1) the SGSN sets the MNRG flag locally when the SMS cannot be delivered to the UE via SGSN;
2) the MSC sets the MNRF flag locally when the SMS cannot be delivered to the UE via MSC;
3) finally, the IP-SM-GW that will set the flag UNRI locally as the SMS cannot be delivered in all domains. 

The MNRG and MNRF flags are used to notify the IP-SM-GW that will request the SMS-SC to re-send the SMS when the UE becomes reachable. 

Short Message Alert procedure (GPRS case)
This procedure is defined in TS 23.040 (Technical realization of SMS), in TS 23.204 (SMS over IP) and some text exists in TS 23.060 as well.

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

TS 23.204 (section 6.5b "Short Message Alert procedure when UE is available") specifies the cases when the reachability of the UE is detected by the HLR/HSS at IMS Registration, or detected by the serving MSC or SGSN in which case a READY-FOR-SM message from the SGSN or MSC is sent to the HLR/HSS. The HLR/HSS initiates a Short Message alert procedure to request the SMS-SC to re-send the stored message.
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During the unsuccessful SM termination procedure where the delivery of the SMS has been attempted in all the domains (IP, CS, PS), all the flags in MSC, SGSN and HLR (MNRF, MNRG, UNRI) are set, and as soon as the UE is detected in only one of these domains, the SM Alert procedure is launched. 

But in the case where the UE is appearing under E-UTRAN coverage and does not initiate an IMS Registration, there is no trigger to launch the SM Alert procedure. Indeed, the MME is not aware of the attempt from IP-SM-GW to deliver a SMS via S-CSCF to the UE. 

In addition, even if the MME was aware of the fact that a SMS was not delivered, and even if the MME can detect the presence of the UE, there is no way for the MME to notify the HLR via a READY-FOR-SM-like message.
Therefore,:
1)  It is necessary to make the MME aware of an unsuccessful attempt to deliver a SMS via IP-SM-GW. As the HLR/HSS is always aware of that attempt via IP-SM-GW, it is reasonable to inform the MME from the HLR/HSS. Furthermore, a notification from another entity such as the IP-SM-GW would force to introduce a new interface. Therefore a new procedure should be introduce over S6a. Let us call it SMS-DELIVERY-FAILURE-NOTIFICATION. 
2) In a similar way as for MSC and SGSN, is not necessary to notify the MME when an SMS previously not delivered, has finally been delivered after re-sending: that notification would cost an additional message that is not needed and would impact the HSS load. 
3) It is necessary to introduce the use of READY-FOR-SM message in the MME to notify the HLR/HSS when the UE becomes reachable, in order for the SMS-SC to re-send the SMS with the existing mechanisms.

Now, the question is whether it is needed to add a new parameter similar to MNRG (GPRS) in both MME and HLR/HSS or not. 
Since SMS delivery in an E-UTRAN-only network is always using SMS over IP, the UNRI parameter in HLR/HSS and IP-SM-GW can be reused in these nodes. Same parameter can be used in the MME and controlled by the HLR. 
Impacts to specifications
TS 23.204 should be updated to take into account the introduction of the above-mentioned procedures between MME and HLR/HSS. 
TS 23.040 specifies Alert Transfer procedure for the MSC and SGSN, but not for MME (section 10.3). This has to be introduced. 
TS 23.060 has also specifying text in sections 

· 9.2.2.1.1 Secondary PDP Context Activation Procedure, related to READY FOR SM message and MNRG parameter
· 9.2.2.2
Network-Requested PDP Context Activation Procedure, related to READY FOR SM message and MNRG parameter
· 13.1
HLR (Information storage), related to MNRG parameter
· 13.2
SGSN (Information storage) , related to MNRG parameter

· 13.4
MS  (Information storage) , related to MNRG parameter

· 16.1.1.1 Unsuccessful Mobile-terminated SMS Transfer, related to READY FOR SM message and MNRG parameter

TS 23.060 should not be modified, but, TS 23.401 should be updated to include the cases mentioned in 23.060 for MME, S-GW, P-GW and HLR/HSS. 

Proposal
It is proposed to agree on the following principles:

1)  To make the MME aware of an unsuccessful attempt to deliver a SMS via IP-SM-GW in introducing a new procedure "SM-DELIVERY-NOTIFICATION" initiated by the HLR. 

 2) To introduce the use of "READY-FOR-SM message" in the MME to notify the HLR/HSS when the UE becomes reachable, in order for the SMS-SC to re-send the SMS with the existing mechanisms.
3) To introduce UNRI parameter in the MME as a copy of the UNRI in the HSS. 

Alcatel-Lucent has companion CRs to TS 23.040, 23.204 and 23.401.
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