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Abstract of the contribution: The purpose of this paper is to analyze the conclusion for “PS only” in TR 23.888 and identify the possible optimizations needed for SMS over SGs architecture in release 11.

1. Background
Analysis of conclusion for “PS only” requirement in TR 23.888 for E-UTRAN:
Snippet for E-UTRAN specific conclusion from TR 23.888:
a) It shall be possible to provide PS services and SMS via E-UTRAN/MME with efficient HSS signalling, which may include an HSS registration procedure that provides subscription data for PS services and SMS together. It should not have adverse effects like increased HSS signalling, e.g. when the UEs reselect between RATs.

b) There need to be mechanisms to allow the UE to select the appropriate SMS delivery mechanism(s).. Whether to adopt existing E-UTRAN access procedures for SMS via NAS signalling (i.e. Combined EPS/IMSI Attach and Combined TA/LA Update) or to use different procedures (e.g. EPS Attach and TA Update with addition of new information elements) is TBD. For 2G/3G access the SGSN and/or MSC registration procedures may be enhanced to inform the UE that it should use only the PS domain for receiving PS and specifically SMS services. 

For E-UTRAN, according to the above conclusions, normative specification is required to optimize HSS signalling. Additionally, it calls for some investigation on whether existing combined registration (combined attach, TA/LA update) procedure should be reused or it should be modified to use EPS only registration (EPS attach, TA update) procedure.
Problems faced by operators who do not have CS infrastructure deployed in their network:

3gpp supports the following solutions that have some limitations for operators who do not have CS infrastructure deployed:
· SMS over IP (i.e. SMS over IMS) solution: needs the deployment of IMS and not all devices (e.g. M2M devices, Dongles, inbound roamers!) may have an IMS client
· SMS over SGs solution: assumes the deployment of MSC, CS subscription, CS registration for all devices that require SMS services 
M2M Devices and dongles may not need UE to UE SMS services but will need triggering type services for triggering a certain application, over the air provisioning. This is within the scope of SIMTC. For triggering type use cases, T5 based triggering method is a suitable solution to trigger “PS only” devices without the need for CS subscription and CS infrastructure. Hence the main issue to be addressed is inbound roamers however this is not completely within the scope of SIMTC work item. Nevertheless, some optimizations to existing architecture could be considered as part of “PS only” work which is under SIMTC.

2. Proposal
Alternative 1:

Proposal is to retain existing architecture but optimize the signalling (also stated in TR 23.888) such that it allows the flexibility for operators and vendors as a deployment option to implement LTE-MSC / SMS over SGs functionality within the MME (in which case the SGs interface is internal within the MME for combined registration procedures) to be able to support combined attach for SMS only and support subscribers without CS subscription.

[image: image1.emf]MME A

MSC-VLR

UE 1

SMS service 

layer (SMS-

GMSC, SMS-

IWMSC,  SM-SC 

or SMS Router)

HSS

LTE-Uu SGs E

D

S6a C

eNodeB S1-MME


Figure 1: Current architecture for CS Fallback and SMS over SGs
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Figure 2: Current architecture for CS Fallback and SMS over SGs (deployment option to collocate MME and MSC with internal SGs interface)

Consider the following optimizations in the signalling as presented in the conclusion part of the TR 23.888. This will also benefit the above mentioned use cases and address the problems faced by operators mentioned in section 1:

1. Support combined attach with “SMS only” without the need for CS subscription (transparent to the UE). If there is no external MSC deployed (i.e. internal to the MME), then it may require the MME to generate and provide TMSI, LAI so that the lack of external MSC in the network is transparent to the UE.
2. Consider allowing the support for SMS services with just “EPS only attach”. Explicit indication from the UE may be required to indicate that it requires SMS services so that in networks where the MSC is external to the MME, MME can trigger signalling over SGs interface and register with the MSC for SMS services upon “EPS only attach”. Alternatively, MME can register with the MSC based on subscription information for “SMS services” upon “EPS only attach”. MME may also need to explicitly indicate to the UE that the attach for SMS services is successful.
3. Optimize HSS signalling and enhance s6a interface to retrieve subscription data related to “SMS services” and “PS services” together.

4. Modify the UE’s mode of operation from CS/PS mode 1 or CS/PS mode 2 to PS mode 1 or PS mode 2 when UE is configured to use just SMS over SGs.

Alternative 2:

Following architecture taken from the TR 23.888 shows SMSoSGs function as a standalone entity. One possibility is to have a single SMSoSGs function for multiple MME nodes as shown here. Another possibility is to have one SMSoSGs function per MME.

Since SMS over SGs is a logical function, operators have the flexibility to deploy it either as a separate box or implement SMSoSGs function within another network element. It could be integrated with the MSC as in alternative 1 or be integrated it with the MME or be integrated in an IWF possibly if deployed by the operators for machine type devices in the network. If it is integrated by the IWF, then the SGs interface shown here becomes T5 and E interface becomes T4 interface.
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Figure 3: New architecture of MME and SMSoSGS Function, showing that multiple MMEs can be connected to one SMSoSGs Function
Consider the following optimizations in the signalling as presented in the conclusion part of the TR 23.888. This will also benefit the above mentioned use cases and address the problems faced by operators mentioned in section 1:

1. Support combined attach with “SMS only” without the need for CS subscription (transparent to the UE). If there is no external SMS over SGs function deployed, then it may require the MME to generate and provide TMSI, LAI so that the lack of external SMS over SGs function in the network is transparent to the UE.

2. Consider allowing the support for SMS services with just “EPS only attach”. Explicit indication from the UE may be required to indicate that it requires SMS services so that in networks where the MSC is external to the MME, MME can trigger signalling over SGs interface and register with the MSC for SMS services upon “EPS only attach”. Alternatively, MME can register with the MSC based on subscription information for “SMS services” upon “EPS only attach”. MME may also need to explicitly indicate to the UE that the attach for SMS services is successful.

3. Optimize HSS signalling and enhance s6a interface to retrieve subscription data related to “SMS services” and “PS services” together.

4. Modify the UE’s mode of operation from CS/PS mode 1 or CS/PS mode 2 to PS mode 1 or PS mode 2 when UE is configured to use just SMS over SGs.

3. Conclusion and way forward
According to our analysis adopting alternative 1 will sufficiently address the conclusions specified in TR 23.888. Alternative 2 should be considered only if additional flexibility is required.
Based on our analysis, we do not foresee any need for architectural changes to be specified in 3gpp to realize alternative 1. We foresee modifications needed to TR 23.272, possibly TS 23.401 and stage 3 specifications controlled by TSG CT1, TSG CT4 WGs to realize the needed signalling optimizations proposed for alternative 1.

Our proposed way forward to consider normative specification to incorporate the optimizations suggested for alternative 1. If it is agreed, CRs to the appropriate specifications can be submitted to address the optimizations within release 11.
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