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Abstract of the contribution: For operators deploying the IP‑SM‑GW, some rises in intra- and inter‑operator signalling are possible. In this paper, two issues are identified: 1) lack of clarity on adhering to SMS‑GMSC timer values for the ForwardSM procedure; 2) lack of clarity regarding avoidance of duplicate delivery attempts to the same domain for an absent subscriber.
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 purporting to be the MSC and/or SGSN to the SMS-GMSC, and the SMS-GMSC to the UE. This allows seamless interworking with no impacts on the SMS-GMSC, which may be in another network. As discussed during SA2 #70, the SM‑IP‑GW has to perform this MT interworking within the time constraints of the delivery timer in the SMS-GMSC. It also has to be taken into account that the SMS‑GMSC is capable of delivering SMs to more than one domain: currently it can deliver to the CS domain (i.e. via the MSC) and the PS domain (i.e. the SGSN).
Issues

Issue #1

A lot of debate was had in SA2 #70 regarding a Nokia/NSN contribution to SMSoIP, and it was highlighted that it is currently not explicitly stated that the SM‑IP‑GW needs to take into account such constraints of the SMS‑GMSC delivery timer. It was accepted that there is a hint in an informative note, but this is all.
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 the procedure to store for later (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 (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, it is proposed in the CR in S2-091092 to explicitly state in TS 23.204 from Rel-8 onwards that the IP‑SM‑GW shall take into account any known or assumed timer values in the SMS‑GMSC. For instance, if the SMS-GMSC is in the same network as the IP‑SM-GW, then the IP‑SM‑GW may easily know how long it has in order to deliver/interwork the SM. If the SMS‑GMSC is not in the same network as the IP‑SM‑GW, then the IP‑SM‑GW will have to assume that it has the minimum time available.
Issue #2

It is currently not clear that the IP‑SM‑GW returns one address to the SMS-GMSC, instead of two which is allowed in the MAP protocol. At SA2 #70, NSN submitted a contribution (in S2-090494) to fix a number of issues for SMS over IP. However, the CR itself "glossed over" the fact that although the IP‑SM‑GW returns an address pointing to itself in the Routeing Info Retrieval procedure, it should only pass back one address.
The SMS‑GMSC already has the capability to try the CS domain followed by the PS domain, and vice versa. However, as discussed in SA2 #70, this may cause unnecessary inter‑operator signalling as explained below:
For the case where a successful Routeing Info Retrieval has taken place that returned an address for the MSC and the SGSN (in either order) where at least one, if not both, actually point to an IP‑SM‑GW and then the subscriber goes absent in all of the IMS, the CS domain and the PS domain (e.g. battery died, sudden loss of coverage etc), the SMS‑GMSC, upon receiving the delivery failure report will subsequently attempt delivery to the second domain on its list. However, if the IP‑SM‑GW already attempted delivery to all 3 domains, then the domain being attempted by the SMS‑GMSC will be a waste of time and resources, as the subscriber is highly unlikely to be back in coverage again in such a short period of time.
For example, if the SMS‑GMSC first sends the ForwardSM to (what it believes is) the CS domain, and the IP‑SM‑GW (which is purporting to be an MSC) attempts delivery in IMS, CS and then PS, and this fails as the subscriber is absent, then the SMS-GMSC, upon receiving the Absent Subscriber delivery error, would itself attempt delivery to the PS domain again, even though the IP‑SM‑GW has already attempted this. This is depicted in the diagram below:
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So this therefore means that for an operator deploying an IP‑SM‑GW, an increase in inter‑operator signalling will occur for all absent subscribers, because the 2nd domain to which delivery of the SM is attempted would in reality be attempted twice. Although possible to succeed, it is more likely to fail due to the short time between attempts (this is why the SMS-SC was originally designed to ask the HLR to inform it when a subscriber is available again).
So in order to avoid this error case, it is proposed to more clearly define that the IP-SM-GW returns only one address, of which points to itself. This is proposed in a revision to the NSN CR from SA2 #70 (S2-090494), and can be found in S2-091274. A warning note is also proposed in S2-091092, in the message flow for an unsuccessful MT SM delivery.
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