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Abstract of the contribution:

The improvements in the system for handling machine type of traffic imply that current mechanisms for SMS are studied, since triggering of devices are commonly using SMS. In the case of LTE, two solutions exist for SMS; however, both of them seem to be unfeasible for the machine type of traffic. This discussion paper proposes alternatives that can cope with the requirements for MTC traffic and that can be as well used in other scenarios.

1
Background

Currently, two solutions for SMS over LTE exist in 3GPP: “SMS over IMS” and “SMS over CSFB” (known also as “SMS over SGs”)

The handling of SMS in CS Fall Back today requires full MSC/VLR (Mobile services Switching Centre / Visitor Location Register) functionality that supports mobility management from a CS perspective. If "Idle mode" mobility between LTE and GERAN/UTRAN (i.e. 2G/3G) networks is active, this will furthermore have impacts on the 2G/3G core networks in requiring deployment of the Gs interface. The architecture for CS Fallback is defined in 3GPP TS 23.272, and is copied below in Figure 1 for convenience.
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Figure 1. CS Fallback architecture (from 3GPP TS 23.272)
Although many data-only devices do have today a CS domain subscription, some data-only devices do NOT have subscription to the CS domain (in Vodafone companies there is a large number of PS only subscriptions). This is the case of low cost machine-to-machine devices that should avoid the need to have both PS and CS subscriptions.

In contrast to SMS over CSFB, the SMS over IMS mechanisms do not appear to have been widely utilized and look like a heavyweight solution for machine-to-machine devices where IMS clients are not expected to be widely deployed.
This leads to the need of having yet an additional mechanism for native SMS over LTE where the need of both IMS and CS domains are removed, while keeping compatibility with those. 
2
Proposal

2.1
General
The solution proposed is fairly similar to the one that exists for SMS over SGSN, which caters well for the M2M environment where it cannot be expected  that CS domain subscriptions or IMS subscriptions exist.
For MO SMS, the mechanism should be straight forward, since the UE used for MTC is aware of which radio access it is currently using. No changes to the SMS over SGSN/MSC are foreseen, with the exception of possible modifications to signal the device identifier instead of any e.164 number associated to the device.
The current proposals being discussed in the SIMTC sessions include the concept of  a SMS service center dedicated to M2M traffic. However the implementation of that concept may be, it would be a matter of configuration in the terminals to address one or another Service Center for machine type traffic in the case of MO SMS.
For MT SMS, we find again the option of signalling device identifiers instead of MSISDN, for the cases of machine type traffic. That should be, in any case, an option of the operator since lacking of MSISDNs is not an issue that impact all networks in the same way.
What comes as a clear necessity seems to be dedicating a Service Center to exclusively handle M2M traffic. That should facilitate straight marking of all transactions associated to that particular application request and would also help reducing the number of nodes involved in any SMS transaction (see Vodafone contribution for M2M Small data transmission using optimised SMS).
Several options are highlighted to handle SMS in a context of machines connected to LTE; triggering of devices, reading/writing of application data (including small data transmission features) can be easily implemented with minor modifications in the existing standards.
The high level proposal for this discussion is shown next and attempts to simplify the current involvement of  “MSC/VLR” (that terminates the SGs interface) such that it can become a relatively dumb interworking function (SMS IWF). 
The requirements for MTC type of traffic to cater for MSISDN-less terminals imply that all MAP interfaces would need to be adapted for MTC traffic. That option is still feasible and could be considered also for SMSing in LTE environments.

However, this paper highlights some options that would scale easily for the MTC traffic, would permit separation of accounting for such traffic and could be used for additional traffic.
FIRST OPTION
For the delivery of a SM, from UE to the MME, using UL/DL NAS transport (TS.24.301) no major impact is foreseen.
The SMS IWF would support two types of interfaces, MAP for legacy purposes and e.g. Diameter for pure LTE based traffic. Interrogation of HSS info from the IWF would be very similar, if ever needing a new interface, to S6a. HSS would identify the device as MTC type and authorize its sending of SMS to the particular SMS SC.
The delivery of the actual SM towards the SMS-SC would require a termination point at the edge of the PLMN domain. This has been debated in the SIMTC discussion as being called Gateway, Proxy, front End or IWK. For the sake of simplicity, in the flows it is shown as TBD and not even shown in the blocks figure.
The reason for dual stack is mainly the situation in which a terminal, different than a MTC one, needs to use a different radio access and needs to access a legacy service center; it makes the proposal feasible for both MTC and non-MTC traffic.
In principle, this dual interface should not affect the case of MTC traffic, since even the device may use a different access, it is always identified as MTC device, signalling a dedicated SC.

The SMS IWF would be an IP-SM-GW as defined in  TS 23.204 with the addition of the interfaces needed to signalling towards the SMS SC (via the TBD node).

Since HSS supports today both type of interfaces (although not for SMS handling), no major impact is foreseen.
The SMS service layer would demand a new instance of SMS SC for dedicated M2M traffic, able to signal e.g. diameter requests to HSS and routing to the MME (via the SMS IWF). Addressing of the SMS SC is a configuration option, it can either be a E.164 number or a pure IP address.
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SECOND OPTION

By collocating the SMS IWF and the MME, the number of nodes involved in each SMS transaction gets reduced.

Still, the SMS IWF portion of the converged MME/IWF would need to have different interfaces for handling legacy SMSs (over CS or GPRS) or MTC LTE. Since today most of the MMEs and SGSNs are collocated, that would not imply a big issue. Interrogation of HSS info from the IWF would be very similar, if ever needing a new interface, to S6a. HSS would identify the device as MTC type and authorize its sending of SMS to the particular SMS SC.

The delivery of the actual SM towards the SMS-SC would require a termination point at the edge of the PLMN domain. This has been debated in the SIMTC discussion as being called Gateway, Proxy, front End or IWK. For the sake of simplicity, in the flows it is shown as TBD and not even shown in the blocks figure.

HSS would not foresee major impacts and the SMS SC could still be a dedicated center for MTC traffic with specific addresses (either IP or E.164).
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2.2
Traffic Flows and related specification changes
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For MO Short Messages:
Step 1: UE sends the MO SM to the MME using standard encapsulation according to 3GPP TS 24.011, but uses LTE NAS signalling.

Step 2: The MME forwards the MO SM to a Diameter-MAP InterWorking Function (details to be specified in 3GPP TS 29.305).

Step 3-4: The IWF forwards the received Diameter messaging from the MME to the TBD node, once SMS-SC for MTC is confirmed. Processing in the TBD node continues as already specified in 3GPP TS 23.040 for MO SMS.
For MT Short Messages:

Step 5: SMS SC for MTC sends the MT is received according to 23.040.

Step 6: A new SendRoutingInfoforShortMessage “a’la diameter” would be used to interrogate the actual info to route the message to the UE..

Step 7-8: TBD sends the short message to the MME, some changes expected in the TS 29.272, which routes the actual short message over NAS signalling to the UE using 24.011. 
2 Conclusion
From the discussion and analysis, it can be seen that the architectural impacts to support SMS in LTE for MTC are relatively minor and could be achieved in time for the release 11 specifications on SIMTC, `providing in addition a good solution for handling of SMS for non-MTC traffic. 

SA2 should consider SMS over LTE for MTC traffic and adapt existing specifications to incorporate MME to existing SMS specs and SMS handling for small data transmission and triggering MTC devices in an LTE context.

Further liaisons should be required with CT groups for the implementation of stage 3 protocols derived from this proposal.
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