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Introduction
This paper makes a proposal for an enhancement to the SMS system architecture.  It is proposed to capture the description of the new system architecture in TR23.888.
Messaging architecture considerations
SMS is expected to be important for the efficient and cost effective support of future MTC applications, for the following reasons:
· SMS has proved popular for the support of many existing MTC applications.
· SMS based approaches can provide a highly efficient mechanism for carrying small messages whilst avoiding the overheads of the connection-oriented signalling associated with the end to end establishment of  bearers.

· The importance of the Short Message Service for MTC is recognised in the existing proposals for MTC system architecture (23.888).

Existing solutions to deliver short messages in the EPS could be improved for the support of MTC because of the following reasons:
·  SMS over SGs (SGs based interface between MME and legacy CS CN)
· Requires greenfield operators to buy or rent legacy CS domain infrastructure if they want to offer their own SMS service using SMS over SGs.
· UE’s require a CS subscription and the allocation of the MS-ISDN number, the addressing space of which is limited. 
· Routing inefficiency when the MSC is involved [1]
· SMS over IMS (EPS bearer/IMS connectivity into legacy CN)
· Requires the operator to invest in IMS

· SMS over IMS appears to be a heavyweight solution for future M2M applications [1].  
· It would still be required to interwork with some components of the SMS sub-system which appears not to be necessary for MTC traffic as direct interworking between the EPS and SMS sub-system would be more appropriate. 
Proposal
It is proposed to introduce en enhancement to the existing SMS architecture allowing direct inter-connectivity between an MME and an SMS-SC.  

There are a number of reasons why it is appropriate to introduce this enhancement:: 
· There is a need for small messaging solution for MTC that has no dependencies on the legacy CN or on IMS.   

· A number of reasons exist why an enhancement to the SMS architecture should also be considered as part of the ‘Reachability’ building block ( the topic which has been assigned high priority by SA2 [2]):
· topics, such as MSISDN-less operation, will anyway necessitate changes to the legacy SMS system/protocol design.   Given that such changes will need to be made it would be best if the opportunity is also taken to solve the problems and unnecessary dependencies when interworking with the EPS.
· ‘PS-only’ support is scheduled to be investigated within the ‘Reachability’ work package.  Hence enhancements to the SMS system architecture for support of ‘PS only’ UE’s need to be considered within Rel 11 timeframes.
· there should be clarity on high level system architecture changes before embarking on more detailed aspects of the Rel 11 MTC work.   It has been proposed that time to discuss Rel 11 architecture improvements will only be provided over the next two meetings [2].    Hence SMS architecture improvements should be discussed now.
Therefore it is proposed to introduce into TR23.888 some new text. This new text proposal and associated diagram is shown in red font in Appendix A.
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Appendix A – Proposed change to TR23.888 
4.2
Architecture Model

4.3
Architectural baseline
The end to end application, between the MTC device and the MTC server, uses services provided by the 3GPP system. The 3GPP system provides transport and communication services (including 3GPP bearer services, IMS and SMS) optimized for the Machine-Type Communication.

As shown in Figure 4.3-1, MTC Device connects to the 3GPP network (UTRAN, E-UTRAN, GERAN, I-WLAN, etc) via MTCu interface. MTC Device communicates with a MTC Server or other MTC Devices using the 3GPP bearer services, SMS and IMS provided by the PLMN. The MTC Server is an entity which connects to the 3GPP network via MTCi/MTCsms interface and thus communicates with MTC Devices. MTC Server may be an entity outside of the operator domain or inside an operator domain.
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Figure 4.3-1: 3GPP Architecture for Machine-Type Communication
The reference points are listed as below:

MTCu:
It provides MTC Devices access to 3GPP network for the transport of user plane and control plane traffic. MTCu interface could be based on Uu, Um, Ww and LTE-Uu interface.
MTCi:
It is the reference point that MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP bearer services/IMS. MTCi could be based on Gi, Sgi, and Wi interface.

MTCsms:
It is the reference point MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP SMS.

Editor's Note:
It is FFS whether the architecture baseline should adopt a service abstraction layer to decouple the MTC Server service logic components from the 3GPP PLMN.

The MTCi and MTCsms interface may terminate in the "3GPP PLMN to MTC Server Interworking Function".

The 3GPP PLMN to MTC Server Interworking Function may terminate reference points from the 3GPP PLMN core network and potentially be on the user data delivery path as well. The 3GPP PLMN to MTC Server Interworking Function may be used to expose interfaces that are not 3GPP access specific to MTC Servers, e.g. in order to facilitate the deployment and operation of services that are access system independent.

The NIMTC Architecture supports roaming scenarios as well in which the MTC Device obtains service by means of MTCu in a VPLMN.

4.3.1
SMS architecture enhancement for EPS
An enhanced SMS architecture is introduced to enable direct interworking  with the Evolved Packet System.  This enhancement provides direct connectivity between the MME and the SMS-SC.  The SMS architecture, shown in Figure 4.3.1-1, avoids reliance on a legacy CN and/or reliance on IMS.  An inter-working function ‘IWF’ between MME and SMS-SC may need to be defined to provide inter-working between Diameter based signalling and MAP based signalling.
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Figure 4.3.1-1: PS-only SMS Architecture 
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