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1.  Discussion
The somewhat complex issue of how to provide SMS service to UEs with PS-only subscription have been addressed in several SA2 meetings and latest in SA2#87 by two solutions 6.56 and 6.57 in TR 23.888. 

In that meeting a conclusion for improvements to MT-SMS was also agreed:
- ensure the SMS can be delivered to a PS-only device with only one HPLMN-VPLMN interaction
- permit the replacement of MAP interfaces with more IETF friendly interfaces (e.g. Diameter).
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Figure 6.56.2-1: Use of SMS transfer function of SGSN for PS only Device

The 6.56 solution introduces an SGs interface from the SGSN to the MME (plus possible changes to S6d to support the new SGs). The benefit with this solution is that a UE with PS-only subscription will only have one HPLMN-VPLMN interaction. The SGSN can then “forward” the SMS to the MME in case UE is camping on LTE. The drawback is the dependency on SGSN, i.e. an operator is required to deploy SGSN even when running LTE only networks. A drawback is also the impact on SGSN to “emulate” an MSC and the potential S6d/HSS impact because of that.
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Figure 6.57.2-1: Optimised “SMS over SGs” architecture

The main point with the 6.57 solution seems to be to optimize the location management from a UE camping on LTE by piggy back the CS location update on the PS location update. A problem originating from the fact that LTE doesn’t have any native SMS support, but depends on CS SMS support even though it is a “SMS-only” part of the CS domain/registration.

The 6.57 solution seems also introduce a new interface for forwarding of the SMS from the SMS service layer to the MME. An IWF ensures that the interface in the MME is an Diameter interface. Our interpretation of this interface is that it should works similar to the Gd interface in the SGSN, but using Diameter instead. In the discussion below we have therefore used the term Gd’ for this MME interface. 

The benefit with this solution is that location updates for LTE terminals with PS-only subscriptions are minimized. An important benefit is also the clean architecture principle that an SMS to a PS-only subscription UE camping on LTE does not need to be passed to the CS domain MSC but can be passed directly to the MME. A drawback with the solution is that it doesn’t address the issue with dual registrations, i.e. the uncertainty with the HSS not knowing exactly which access the UE is currently camping on and if it is the MME or the SGSN that should receive the SMS. 

In summary the issues for consideration seems to be:
1. No Native SMS support in LTE

2. Dual registration SGSN/MME

3. PS only devices - how to optimize MAP location management

4. MSISDN-less
2. Combined solution
Combining the strengths of the 6.56 and 6.57 solutions, the possibility to forward SMS between SGSN and MME to avoid more than one HPLMN – VPLMN interaction, and adding a native SMS interface in the MME can result in what is shown in the figure below. 
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Figure: Optimized SMS for PS-only subscriptions
For UEs with PS-only subscription the SMS service layer can pass the SMS directly to the serving PS node (SGSN or MME) using only one HPLMN – VPLMN interaction in roaming situations. In situations of dual registrations (SGSN + MME), the SMS service layer can pass to one of the PS nodes. If that PS node discovers that the UE is currently served by the other PS node, the SMS can be forwarded over the S3 interface to the correct PS node. In cases of combined SGSN & MME implementations, the forwarding could be handled internally in the node, and the S3 forwarding would not be required. In both cases only one HPLMN – VPLMN interaction is required also for dual registered UEs.

The S3 interface should be updated to maintain the MME-SGSN relation and to enable forwarding of SMS in between the nodes. Forwarding should be possible in both directions (from SGSN to MME or from MME to SGSN) in order to guarantee only one HPLMN – VPLMN interaction in roaming situations.
The IWF converting between MAP and Diameter for the SMS procedure over the Gd interface could e.g. be specified in the TS 29.305. 
3. Proposal

Based on the SA2 discussion and considering the benefits and drawbacks with the different solutions and the total system impacts, it is proposed to include the combined solution in the evaluation of the SMS optimisations.
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