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Abstract of the contribution: This paper describes an approach for providing SMS services via LTE without a need for a serving MSC and also no CS subscription.
Discussion:
For 2G/3G SMS services can be provided PS-only by the SGSN. This is basically network deployment and configuration of preferences in UE and network. SMS via LTE uses the functionality of an MSC connected with the MME via SGs. For LTE-only UEs there is mainly the overhead of doubled HSS signalling by MME and by MSC (function).
For LTE capable multi-RAT devices with PS-only or with LTE-only subscription there are additional problems. The subscription model seems to assume CS always as a base and PS as optional. Only a PS registration attempt can be rejected without affecting CS services. SMS over SGs obviously requires the UE to be MM registered. All available alternatives to reject 2G/3G CS registrations seem to affect also 2G/3G PS. Some specific reject means may be needed to reject a CS registration without preventing further SGs registrations.

The other problem of LTE capable multi-RAT devices with PS-only subscription is that SGSN and MSC create independent entries in HSS for MT SMS routing. SGSN and MME are registered in parallel at HSS. And with PS-only there should be no CS registrations via 2G/3G, which means that a “SGs-MSC-function” would always remain registered at HSS. So SGSN and MSC are always registered in parallel for MT SMS, which may result in a high percentage of unsuccessful MT SMS delivery attempts.

For legacy UEs that cannot be convinced to not register via CS the SGs via SGSN may be used to avoid changing the MSC – HSS registration with every RAT change.

The overhead of doubled HSS registration caused by a SGs-MSC (function) and the unsuccessful MT SMS delivery attempts can be avoided when the SGSN provides SGs for SMS as described in added clause 6.52.2.3a below. Other related clauses are updated with the findings of this evaluation here.

Proposal:
This P-CR proposes following changes to TR 23.888 v1.4.0 to support an alternative method for SMS services via LTE.
***************************** start of changes ******************************

6.x
Solution – SMS Transfer by SGSN for PS-only
6.x.1
Problem Solved / Gains Provided

“PS-Only Support”.

6.x.2
General
For 2G/3G the SGSN already supports SMS transfer in PS domain, which doesn’t rely on a CS registration of the UE. For GERAN/UTRAN, the PS only MTC Device only registers in PS domain. SMS transfer is via the SGSN without involving MSC/VLR. MM protocols and state machines may need to be updated to reject any potential CS registration attempt without affecting PS services or SMS provision via E-UTRAN.
The MME registers a device that initiates combined Attach/TAU procedure with an SGSN instead of an MME. Comparable to 6.52.2.3/4 or other solutions that deploy a reduced SGs-MSC-function just for SMS the approach of  SGs with an SGSN provides only SMS services. CSFB devices may also be registered via SGs with the SGSN so that the MME is not modified and a CS fallback will fail. Or, the MME is enhanced to select an SGSN instead of an MSC/VLR based on the “SMS only” indication. In the latter case SMS for PS-only device is provided by the SGSN without any CS registration in the network. And CSFB devices are registared with an MSC for receiving CS services.
For E-UTRAN-only devices and/or subscriptions this approach requires only PS subscription data. For multi-RAT capable devices and PS only subscriptions the MM protocols and state machines may need to be updated to reject any potential CS registration attempt without affecting 2G/3G PS services or SMS provision via E-UTRAN. If a CS subscription is required, e.g. to handle LTE capable multi-RAT UEs that cannot be prevented from registering with the MSC via 2G/3G, or if the PLMN doesn’t configure SMS transfer via 2G/3G SGSNs, there will be no HSS update signalling caused by RAT-reselection in contrast to solutions that deploy an SGs-MSC-function. When CS registrations are prevented there is only the SGSN registered at HSS for MT SMS. Regardless of the RAT the UE camps on MT-SMS can always be delivered via SGSN. As there is no need for trying the MSC path for MT-SMS there are no unsuccessful delivery attempts, which may occur with an SGs-MSC-function when configuring PS-only for 2G/3G.
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Figure 6.52.2.7-1: Use of SMS transfer function of SGSN for PS only Device

6.52.3
Impacts on existing nodes or functionality

The SGSN provides SGs functionality for SMS towards MME, like an MSC. Optionally the MME can be enhanced to differentiate “SGs” to an SGSN (for SMS only) and SGs to an MSC (for CSFB). For rejecting CS registrations attempts without affecting any registrations for SMS over SGs the MM NAS signalling may need to be enhanced.
6.52.4
Evaluation
In contrast to solutions with an SGs-MSC-function this approach does not require a CS subscription. With a CS/PS subscription, e.g. when the PLMN prefers transferring SMS by MSC for 2G/3G the multi-RAT UEs will not cause updates for the HSS registered MSC (function), which will happen during every RAT re-selection for alternatives that deploy a dedicated SGs-MSC-function. For PS-only only deployments (SMS transfer by the 2G/3G SGSN) there is only an SGSN registered at HSS for MT-SMS routing.

***************************** end of changes ******************************
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