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1 
Introduction

The SM‑IP‑GW enables Short Messages (SMs) to be delivered to/from an IMS subscriber. It does this by interworking between (amongst others) SIP and MAP.  For the MT case in particular, it intercepts MT SMs by appearing to be the MSC and/or SGSN to the SMS-GMSC. This allows seamless interworking with no impacts on the SMS-GMSC, which may be in another network.
The IP-SM‑GW has to perform this MT interworking within the time constraints of the delivery timer in the SMS-GMSC, which traditionally is configured on maximum time to deliver the SM to only one domain. However, the IP-SM-GW is capable of delivering SMs to more than one domain: the CS domain (i.e. via the MSC) and the PS domain (i.e. the SGSN) and the IMS domain (i.e. the S‑CSCF).
At the last meeting, a discussion paper was presented by Vodafone (see Annex A, for more details) that highlighted the issue of the IP-SM-GW not taking into account the delivery timer in the SMS-GMSC and proposed a solution to enhance the Forward SM Message (see Annex A for details). Some confusion over the solution and its benefits were expressed at the last meeting. This discussion paper seeks to resolve this confusion.
2
Discussion
2.1
Why don't operators just all agree on the delivery timer value for the ForwardSM?
This has been discussed before in GSMA a while ago now, but without conclusion. The main reasons being that what works for one operator does not work for another. In particular, operators expressed the need for flexibility to alter the value at different dates/times as they see fit e.g. during times of congestion, during times of low traffic, etc, or else, allow the value to dynamically change dependent on such things as e.g. geographic distance, current load etc. Today's flexibility in timer value setting allows SMS-GMSCs to work most efficiently and ensure Short Messages are being delivered in the timeliest manner possible. Any agreed, set value would prevent such flexibility and in turn, hamper efficiency of Short Message deliver. Thus, such a standardised, single value is not agreeable.
2.2
If all operators can't agree on a value for the delivery timer, why would they agree to deploy this solution?
First of all, without a solution being standardised, no solution will be deployed! If a solution is standardised, then it allows further discussion and possible agreement on "best practice" guidelines for the future of the SMS ecosystem, particularly in regards to the deployment of IP-SM-GWs. But without a solution in the standards, nothing can be discussed and then surely nothing will be deployed.
2.3
Why can't operators just convey their settings for the delivery timer for the ForwardSM off-line, such as what is done today with roaming data?
In theory this is possible. For example, today, operators with an SMS inter-working agreement (which commonly is in place between two operators with a roaming agreement) share a number of technical details of such things as SMSC GTs (in practice, the SMSC and SMS-GMSC are the same entity) via the GSMA's PRD IR.21 "Data roaming technical information" form. Adding another field next to the GT field to convey the delivery timer, in theory, would not be an arduous task, however, as previously mentioned, the timer value is subject to change. For example, it can be set/reset dynamically, set/reset manually, can differ from SMSC to SMSC, if not, per interface within an SMSC, and so on. Thus, to capture this information correctly in a static form would be a very arduous task, highly subject to errors (due to the complexity of the information itself and the complexity in gathering it) and would likely be out of date before it is even published, or at least, picked-up and taken into account by the multitude of a typical operator's SMS interworking partners.

It should be noted here that the sharing of the data roaming form is not done on a regular basis i.e. when only major changes occur e.g. new SMSC GT. So to convey last minute changes to one's SMS interworking partners would simply not work i.e. it would not be picked-up by all concerned AND taken care of within their networks in the time required.
If there was indeed a way to share such complex information in a timely manner (putting aside for now the aforementioned issue of likelihood of erroneous data), then there is still the issue of provisioning all of this data in the IP‑SM‑GWs of ones SMS interworking partner operators. Such operators would have a huge amount of data to manage. For example, in Vodafone UK alone, we have 500+ SMS interworking partners, so managing the data in our IP-SM-GWs from each of those if they had only one SMSC would be quite intensive (given the already mentioned complexities arisen by flexibility of this timer value changing). However, operators generally have more than one SMSC; Vodafone UK, which is fairly medium sized, has roughly 20 SMSCs. So if we were to assume this to be the average (some operators will have less, some will have more), then we are looking at managing data for 10,000 (500x20) SMSCs! And as previously mentioned if there is more than one value per SMSC per operator, this number increases even more, probably exponentially.
2.4
Will anyone ever deploy this?
Again, without a solution being standardised, no solution will be deployed! Also, this argument could be used for any new feature specified in any standards forum.
However, our main driving force for this is timely delivery of Short Messages with the least amount of operating expenditure (OPEX) involved. In today's SMS ecosystem, delivery via CS is the most used delivery mechanism, as all devices on the market support SMS over CS (even data cards/dongles support CS – usually only for SMS though – as not enough operators currently support SMS over PS i.e. via the SGSN). As the inevitable roll‑out of LTE (of which some operators have already deployed) and then IMS proceeds, the availability of devices on the CS domain will steadily decrease (indeed, some LTE operators will have no CS domain at all to fall‑back on e.g. new operators, operators moving to LTE from CDMA etc). Therefore, it is beneficial to start looking now as to how best to prevent delivery problems so that a solution is readily available before problems in the real‑world occur.

2.5
Shouldn't we provide a more full solution i.e. one that takes into account delivery retries etc by the IP-SM-GW to the chosen terminating domains?

Yes and no! We at Vodafone see this extra mechanism as something that may be standardised/specified in 3GPP (or wherever), but need not be. Our main aim is to make the IP-SM-GW aware, as precisely as possible, as to how long it has to deliver the SM so that this can be a reliable factor taken into account when choosing one or more domains to which to attempt delivery of the SM. Exactly how the IP-SM-GW takes this information into account and prioritises domains is really up to internal processing, and as such, is not necessarily reliant upon standards.
However, if another 3GPP member company would like to specify/standardise such extra functionality, we will not object to such an effort. But as we see it, the absence of such specification/standardisation effort is not a valid reason to prohibit this solution from being agreed. Particularly as the already discussed "full" solution would be reliant upon this mechanism anyway.
3
Proposal

In order to provide the most simplest, cost effective, and easiest to manage solution to the problem of timeouts when an IP‑SM‑GW performs terminating domain selection for SMS delivery, it is proposed to update the MAP‑MT‑Forward‑SM message to include the associated SMS-GMSC's timeout value for this message and optionally the Date/Time Stamp of when the SMS-GMSC sent the MAP-MT-Forward‑SM itself.

The detailed proposal can be found in CRs in C1-101513 and C4-101354.
Annex A – Proposed Technical Solution
As per current Stage 3, by not explicitly stating that the IP‑SM‑GW needs to take into account the timer in the SMS‑GMSC, there is a risk that the IP‑SM‑GW will not reply to the SMS‑GMSC before it times out. Upon time out, the SMS‑GMSC may immediately try again, it may instruct the SMS‑SC to invoke the procedure to store the SM for later delivery (which involves asking the HLR to inform it when the UE becomes available again), or it may give up entirely (assuming there is some system failure in the target network). The diagram below depicts this, and shows the ForwardSM time‑out at the SMS‑GMSC occurring during the reattempt by the IP‑SM‑GW of delivery via the 2nd domain (in this case CS) but this could also occur during the 1st domain (extremely rare!) or even the 3rd domain.
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This is not acceptable from a customer's experience point of view nor from an operator's revenue point of view.

In order to avoid this error case, SA2 had agreed S2-091324 to 3GPP TS 23.204, where it is clarified in normative text that the IP‑SM-GW needs to take into account the timer in the SMS-GMSC for the Forward Short Message when determining to which domains to attempt delivery. 

The solution to this issue is shown in the Figure below.
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The case where the Timer expires before the IP-SM-GW has completed the domain selection is shown in the Figure below.
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