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This discussion paper attempts to show the inconsistencies in SM termination when both SMS Router and IP-SM-GW are deployed in the terminating network, the inconsistencies in the related specifications and proposes to use a single solution for SM termination with SMS Router and IP-SM-GW.

Introduction

The SM termination procedure with SMS Router and SM termination procedure with IP-SM-GW are described in TS 23.204, TS 23.040, and TS 24.341. MAP protocol details are described in TS 29.002. However none of the specification examines the use case when both SMS Router and IP-SM-GW are deployed in the terminating network.

Background

"sendRoutingInfoForShortMsg" request handling

The only difference is at the IP-SM-GW / SMS Router procedure.

An SMS-Router returns up to two accesses for SM termination, with correct network element type info (MSC and/or SGSN), but the addresses point to the SMS Router (later on in this doc this is called SMS-Router mode). See Figure 1.
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Figure 1: SRI4SM with SMS Router

An IP-SM-GW returns a single access type for SM termination, with incorrect network element type info (it is set to MSC and/or SGSN even if the termination will be via IP), the address points to the IP-SM-GW (later on in this doc this is called IP-SM-GW mode). See Figure 2.
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Figure 2: SRI4SM with IP-SM-GW

According to TS 24.341 the IP-SM-GW returns MSC and/or SGSN address if it has no information on the receiver of the SMS, that is, the IP-SM-GW may operate in SMS-Router mode as well. However it is not inline with TS 23.204.
Furthermore, it is important to note that the SMS-GMSC is not aware whether any of these modes is applied in the terminating network.

"ReportSMDeliveryStatus" request handling

In SMS-Router mode the "ReportSMDeliveryStatus" request handling does not change. The HSS updates availability information according to the report received from SMS-GMSC, the SMS-Router does not handle those flags. See Figure 3.
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Figure 3: RSMDS with SMS Router

In IP-SM-GW mode the HSS must ignore report from SMS-GMSC (it can be incorrect), in current procedures the request is forwarded to IP-SM-GW, and IP-SM-GW will update the availability indicators correctly. See Figure 4.
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Figure 4: RSMDS with IP-SM-GW

As the SM delivery status report in IP-SM-GW is triggered by the report originating from SMS-GMSC the IP-SM-GW must store SM delivery status information after SM termination until the HSS forwards that report.
Differences, comparison

	
	SMS-Router mode
	IP-SM-GW mode

	SRI4SM in HSS
	Can be forwarded on STP level as SMS-Router may serve any user.
	Must be forwarded to the correct IP-SM-GW.

	SRI4SM response in SMS-GMSC
	Available accesses are answered correctly; the returned address is the SMS-Router for all accesses.
	Available accesses are answered incorrectly; IP-SM-GW returns false information.

	Access selection
	SMS-GMSC, originating network
	IP-SM-GW, terminating network

	Originating to terminating network signalling
	Short message can be sent twice from originating network to terminating network if SM delivery attempt fails at the higher priority access
	Short message is sent at most once from originating network to terminating network

	Delivery status info @ GMSC
	Correct
	False


DISCUSSION

IP-SM-GW: double load for HSS
Pre-configured IP-SM-GW address in HSS

According to TS 23.204 it is not mandatory to pre-configure an IP-SM-GW address for subscribers authorized to use the interworking service for messaging. This would allow forwarding SRI4SM requests from SMS-GMSC to an IP-SM-GW on STP level in HSS, and assumes that any IP-SM-GW can serve the SRI4SM request. However if the subscriber is registered with SMSIP capable UE, then only the IP-SM-GW assigned to the user (part of subscriber's data in a SPT) is aware of the available SMSIP capability, as the SRI4SM response from HSS (IP-SM-GW queries HSS) does not include IP access as an available access for SM termination.

Thus STP level forwarding is not applicable when there are multiple IP-SM-GWs in the network. As the IP-SM-GW is part of the subscriber data anyway, there is no point to not to have a pre-configured IP-SM-GW address in HSS.

Fallback to pre-Rel-7 SM termination if IP-SM-GW overloaded

According to TS 23.204, IP-SM-GW may answer SRI4SM with MSC and/or SGSN address in overload situation. After the fallback the IP-SM-GW will not participate in SM delivery, thus cannot report SM delivery status. However HSS is not aware of that, and still forwards SM delivery status reports to IP-SM-GW even though IP-SM-GW was not in the SM delivery path.

Note that similar problem exists with current stage 3 exception (if IP-SM-GW is not aware of the terminating user's data, it returns MSC and/or SGSN address): If user registers to IP-SM-GW right after SRI4SM answer, but before delivery status report, then HSS assumes that IP-SM-GW is the responsible to set delivery status flags properly. Similarly if user deregisters during SM termination procedure, thus the HSS cannot accept the delivery status report from SMS-GMSC even if the user is not IMS registered, HSS must always forward the RSMDS to the IP-SM-GW assigned to the user.

Parallel deployment of SMS-Router and IP-SM-GW
Parallel deployment does not affect SMS-GMSC functionality and SMS-Router / IP-SM-GW. However it affects HSS procedures as follows:

SRI4SM request handling:
Although for SMS-Router functionality allows STP level forwarding of SRI4SM request to any SMS-Router, if IP-SM-GW is deployed in the terminating network as well, then the STP level forwarding is not allowed as HSS must ensure that SMSIP users are served by IP-SM-GW. Furthermore SRI4SM must reach the IP-SM-GW where the user is registered.
Thus to forward the SRI4SM coming from SMS-GMSC properly, the HSS must check the served user's registration/subscription data to determine if an IP-SM-GW is assigned to that user.
RSMDS request handling:
Similar check needed as for SRI4SM request, i.e. if the user has an IP-SM-GW assigned to it, to decide if the info from SMS-GMSC is correct or not (for SMS-Router yes, for IP-SM-GW no).
As summary the SRI4SM 

Minimizing HSS load
As shown above the deployment of IP-SM-GW doubles SM termination related traffic in HSS. If IP-SM-GW and SMS-Router are applied simultaneously in a network, then the STP level cannot be applied for SMS-Router either.

To minimize HSS load it is proposed to:

-
introduce the IP-SM-GW mode operation as an alternative for SMS-Routers;

-
mandate IP-SM-GW mode operation for SMS-Routers when IP-SM-GW is deployed as well; and
-
change RSMDS related procedures as follows:
-
HSS must ignore RSMDS from SMS-GMSC;

-
IP-SM-GW reports SM delivery status to HSS after SM delivery completed.
Advantages of the above changes:
1.
Terminating access technology selection is done in terminating network.
That can be important both for user and terminating network's operator if the served user roams in different network in CS/PS.
2.
Reduced load between originating and terminating network.

3.
Delivery status report handling simplified:
In HSS there is no need to serve two RSMDS requests for a single SM termination.
In IP-SM-GW there is no need to store SM delivery stats until the request from SMS-GMSC is forwarded.
Proposals

1. Do not allow SMS-Router way of operation for IP-SM-GWs.

2. Mandate pre-configured IP-SM-GW address in HSS for subscribers authorized for SMSIP.
3. For the SMS-Router the IP-SM-GW way of operation must be added as an option, in that case the SMS-Router will:

-
always return a single address to SMS-GMSC for SRI4SM;

-
do the access technology selection (PS or CS) for SM termination; and
-
report SM delivery status to the HSS.

4. SMS-Routers in a network must use the same option. If the terminating network deploys IP-SM-GW, the IP-SM-GW way of operation for the SMS-Router is mandatory.

5. If an IP-SM-GW is deployed in the network, the HSS shall ignore SM delivery status reports from SMS-GMSCs.

The necessary changes for TS 23.204 related to proposals 1, 2, and 5 are implemented in CR #0076. As proposal 1 and 2 fix critical errors, while the others significantly reduce HSS load for SM termination with IP-SM-GW, the change is done in Rel-7 (mirror CR is #0077).

Proposal 3 and 4 do not affect TS 23.204, but require changes in TS 23.040.

Changes in related stage 3 specifications are also necessary.
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