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Abstract of the contribution: This paper discusses how to deliver paging and MT SMS for the UEs receiving “SMS in MME” services with active ISR.
1. Introduction
In SA#89, new architecture option for “SMS in MME” was introduced. The SMS in MME architecture option enables support of SMS in the EPS without requiring deployment of 3GPP MSCs (see Figure 1 below). 
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<Figure 1: SMS in MME architecture>

How to handle ISR (Idle mode Signalling Reduction) with SMS in MME was also discussed in SA2 #89, but it was agreed that we need further investigation before specification of a solution is possible. In this paper, we aim to clarify how to deliver MT SMS to the UE with active ISR.
2. Discussion

When ISR is activated, for the UE the network can manage the paging and MT services so that the UE can switch between E-UTRAN and UTRAN/GERAN without need to perform an explicit location update (TAU/RAU). For ISR activation, the S-GW has a functionality to send DDN messages to both the SGSN and the MME. Similarly, when SGs association is used for SMS over SGs and/or CSFB, the MME should be able to forward CS paging to SGSN, when it receives SGs paging request from MSC. However, considering the architecture for the SMS in MME (above figure), it is not clear how the UE can receive paging/MT SMS when an MT SMS arrives, if ISR is activated for the UE. 
Two options are considered for delivering paging/MT SMS to the UE with activated ISR, in a network supporting SMS in MME. It is acknowledged that these two options are not exclusive: There may be other options to accomplish the same goal.
Option 1: Reusing procedures for SMS over SGs
In this option, it is assumed that the MME has some embedded MSC functionalities, and emulates SGs operation internally. If an MT SMS arrives at GMSC, the GMSC forwards the MT SMS to the MME after performing SRI towards HSS. Upon receiving the MT SMS, the MME sends CS paging to the SGSN via S3, if ISR is activated for the UE. With this function, the UE can receive paging for MT SMS regardless of its current RAT.
If the UE responds to paging via E-UTRAN, the UE can receive the SMS by using the SMS in MME procedure. That is, the MME (with some MSC functionality) transfers the SMS to the UE on the RP and CP layers. 
On the other hand, when the UE is camped on GERAN or UTRAN, it responds to the MSC (embedded in the MME in this case) directly. The UE receives the SMS from the MSC (where the MSC is an intrinsic functionality of the MME), instead of SGSN, according to the current specification. 
An important implication of this approach is that the MME having a subset of MSC functionality may have to be connected to all GERANs/UTRANs deployed in the network. 
Option 2: Using E and Gd interfaces sequentially (or concurrently)
We consider the case where the ISR is activated for the UE and SMS in MME service is employed for the UE. Paging/MT SMS can be delivered to the UE if the SMS is forwarded to the MME (having a subset of MSC functionality in this case) and the SGSN sequentially (or concurrently). This is because both MME and SGSN are able to initiate paging and to transfer the SMS to the UE on the RP and CP layers. With this functionality, interaction between MME and SGSN (e.g., paging request via S3) is not needed. 
According to the current specification (23.060, section 16.1), when an MT SMS arrives at the GMSC, the GMSC performs SRI to find out which core network node has a responsibility to deliver the SMS. It can be possible that the HSS includes both the SGSN number and the MSC number in the SRI result message. However, even when the SRI result includes both numbers, the preferred delivery path (via either E or Gd) is selected by the GMSC with operator-specific configuration. This means that the GMSC forwards the SMS to only one path. Therefore, to accomplish SMS forwarding via both E and Gd interfaces for the ISR activated UEs, some further procedure would be required. 
As an example, following procedure can be considered: 1) SMS-SC forwards SMS to GMSC; 2) After performing SRI to HLR, the GMSC forwards the SMS via the preferred path, e.g., E interface; 3) MME starts paging but paging fails because UE is camping on 3G; 4) Delivery report for the failure sent to the SMS-SC; 5) The SMS-SC retransmits the SMS to the GMSC; 6) After performing SRI to the HLR, the GMSC forwards the SMS via the second path, e.g., Gd interface; 7) Paging and SMS delivery by the SGSN succeed. In some network deployments, this procedure (e.g., step 6) may require functional modification on legacy entities.
2. Proposal
It is proposed to discuss the above issue and determine how to handle paging/MT SMS for the UE with active ISR in a network supporting SMS in MME.
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