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Abstract of the contribution: This paper discusses how to ensure SMS delivery when ISR is activated.
1. Introduction

It was also agreed to support SMS delivery over LTE through SGs tunnel between a MSC and a MME and the procedure is included in TS 23.272. However this procedure only applies when the UE is camped in the E-UTRAN. This paper discusses the case where the UE is camped in the UTRAN/GERAN network and ISR is activated.
2. Discussion

2.1 Problem description

Assumption
· ISR for the UE is activated.

· The UE is currently camped on the UTRAN/GERAN network.

· The MME has an SGs association with a MSC.

When an incoming SMS message arrives at the MSC, it will be forwarded to the MME for delivery. But when the assumptions hold, the UE is not reachable in the MME because it is currently camped in the UTRAN/GERAN network.

Some alternatives are discussed here and compared. One alternative is proposed for approval.

2.2 Alternative 1 – SGs tunnelling via MME

In this alternative, a SGSN receives a SMS message from the MME.
When a Paging request message with SMS indicator is received from the MME, the SGSN forwards a Servicer Request message from the UE to the MSC/VLR through the MME in order to retrieve SMS message which is stored in the MSC. A SMS message is delivered in PS domain as defined in TS 23.060.
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This alternative doesn't require the UE to fallback to CS domain nor impacts the SGs interface. But the MME is involved whenever a single SMS message arrives for the UE, which would overload both the MME and the SGSN.
2.3 Alternative 2 – Gs tunnelling
In this alternative, the SGSN receives SMS data-unit directly from the MSC by replacing SGs association with Gs association.
This avoids involvement of MME but impacts the legacy Gs interface: this solution requires support for SMS tunnelling over Gs interface. On top of that, the UE is required to perform TAU upon returning back to the E-UTRAN coverage to recover the SGs association.
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2.4 Alternative 3 – CS fallback

When the UE is camped in GERAN/UTRAN, if the SGSN receives a paging message with SMS indicator, it performs CS fallback procedure by sending CS paging.
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2.5 Gs association

When a SGSN and a MSC has Gs association, given that legacy Gs interface is not changed, SMS indicator can't be delivered in Paging Request message over Gs interface. Instead, the UE would receive the normal Paging request message as if there is an incoming voice call.

Let's assume that the UE is camped in E-UTRAN when ISR is active and the SGSN has a Gs association with the MSC instead of the MME. In this case, the MSC would perform CS paging via the SGSN and the SGSN forwards CS paging request message to the MME. The UE is paged in E-UTRAN as described in 23.272, clause 7.7.3 because this page request message is the same as one for a voice call. Thus the UE would fallback to the UTRAN/GERAN network and the SMS message is delivered in CS domain. To avoid this, it is preferable to maintain SGs association while an UE is registered in E-UTRAN.

3. Proposal
It is proposed to conclude on alternative 3 and agree on the proposed text in S2-084683
If a SGSN has a Gs association, CS fallback mechanism for voice service is used for SMS as described in 23.272, clause 7.7.3.
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