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1. Background
eDRX can be used in conjunction with SMS over SGs. The corresponding stage 2 requirements and call flows are specified in subclause 8.2.4a of TS 23.272. SMS over SGs is a dominant mode of SMS delivery in the existing deployments so efficient delivery of MT SMS over SGs for UE in eDRX is essential for successful eDRX deployments.

A CT1 Exception on eDRX-CT was approved at CT#70 (see [9]) to further assess the necessity to add new functionalities for efficient delivery of MT SMS over SGs to UEs in eDRX, including alignments with the solutions for MT SMS delivery via the PS domain specified by CT4. SA2 has confirmed the requirements to support MT SMS over SGs with eDRX, the concerns on the substantial increase of signalling at the HSS, the lack of synchronization with the SMS-GMSC, and welcomes CT1 work on these issues. See S2-160540.

CT4 has discussed major issues for delivering MT SMS to UEs in eDRX (see [1]) and specified enhancements to solve these issues in the PS domain (see [2] to [8], approved at CT#70). 

CT1 has discussed the issues with the legacy MT SMS delivery mechanism for UE in eDRX including the additional signalling for MT SMS delivery to UEs in eDRX (see C1-160166). Specific proposals to address these issues were submitted to CT1#95bis (see [10] to [14]) and earlier meetings.
2. Introduction
This section provides a list of solutions aimed at curing the deficiencies of the legacy mechanisms for MT SMS delivery for UE in eDRX. 
2.1 New SGs cause code for UE unreachable
There is no existing cause value in the SGsAP-UE-UNREACHABLE message suitable for temporary unreachability due to eDRX. It is beneficial to differentiate this scenario from the more permanent unreachability for better MT SMS failure handling (e.g. setting of correct reason for absence in the MSC/VLR for UE using eDRX as per 23.040) and for network management purposes. Stage 2 specifications provide specific requirements for such new cause value in 23.272 subclause 8.2.4a. 

The CRs to 29.118 and to 23.040 in C1-160949 and C1-160950 address the issue raised in this section.

2.2 MT SM retransmission within the time the SMS-GMSC expects to receive the Delivery Report
CT4 has specified stage 3 protocol extensions which enable the MME/SGSN to buffer and send MT SMs to UE using eDRX without any SM retransmission, if the UE is reachable before the time until which the SMS-GMSC waits for a response to the Forward Short Message. This allows avoiding excessive HSS signalling and a potential problem of synchronization of messages received at the HSS. These extensions needs to be further extended to MSC/VLR for MT SMS delivery over SGs. Also, SGsAP signalling needs to be extended to allow for negotiating the buffering timers. For more detailed description of the required extensions for MT SMS over SGs see C1-160166 section 4A.
The CRs to 29.118 and to 23.040 in C1-160973 and C1-160983 address the issues raised in this section.
2.3 MT SM retransmission by the SMS-GMSC at the time based on the MSC request
CT4 has specified stage 3 protocol extensions which enable the SMS-GMSC to buffer the SM for UE using eDRX thus not expected to be shortly reachable. The MME/SGSN can request the SMS-GMSC to retransmit the SM for a UE using eDRX at a later requested retransmission time. These extensions need to be further extended to MSC/VLR for MT SMS delivery over SGs. Also, SGsAP signalling needs to be extended to allow for negotiating the retransmisison timers. For more detailed description of the required extensions for MT SMS over SGs see C1-160166 section 4B.

The CRs to 29.118 and to 23.040 in C1-160974 and C1-160982 address the issues raised in this section.
2.4 MT SM retransmission by the SMS-SC based on the MSC feedback.
CT4 has specified stage 3 protocol extensions which enable the MME/SGSN, when alerting the HSS/HLR and SC that a UE becomes reachable, to indicate the time until which a UE using eDRX is expected to be reachable, so as to allow the SC to prioritize the retransmission of pending MT SM to this UE. These extensions need to be further extended to MSC/VLR for MT SMS delivery over SGs. Also, SGsAP signalling needs to be extended to allow for negotiating the retransmisison timers. For more detailed description of the required extensions for MT SMS over SGs see C1-160166 section 4C.

The CRs to 29.118 and to 23.040 in C1-160972 and C1-160975 address the issues raised in this section.
3. Proposals

It is proposed to agree on the following:

Proposal 1: The new SGs cause code for UE using eDRX and the corresponding MSC/VLR behavior described in section 2.1 needs to be specified as described in the corresponding CRs referenced in section 2.1. 

Proposal 2: The new mechanism for MT SM retransmission within the time the SMS-GMSC expects to receive the Delivery Report described in section 2.2 needs to be specified as described in the corresponding CRs referenced in section 2.2.
Proposal 3: The new mechanism for MT SM retransmission by the SMS-GMSC at the time based on the MSC request described in section 2.3 needs to be specified as described in the corresponding CRs referenced in section 2.3.

Proposal 4: The new mechanism for MT SM retransmission by the SMS-SC based on the MSC feedback described in section 2.4 needs to be specified as described in the corresponding CRs referenced in section 2.4.
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