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Abstract of the contribution: This contribution provides a solution to the Key Issue 2 - Reliable communication service between UE and SCEF based on S1AP NAS NON DELIVERY INDICATION procedure.

Introduction

Rel-13 solution for non-IP data delivery (NIDD) via the SCEF is unreliable i.e. there is no mechanism for the SCEF to determine if the data was successfully delivered to the UE (e.g. in case of UE radio link failure, or if the UE is out of coverage) and for UE to determine if the data was successfully delivered to the SCEF (e.g. in case of T6a/b connection failure, SCEF congestion etc.).  This contribution introduces a solution for reliable downlink data delivery from the SCEF to UE in LTE based on S1AP NAS NON DELIVERY INDICATION procedure.
Discussion
As per legacy specification downlink NAS message delivery is supervised by the eNodeB. If eNodeB is unable to deliver a NAS message to the UE it uses the S1AP NAS NON DELIVERY INDICATION procedure (see TS 36.413) whereby it sends the non-delivered NAS message back to the MME.

It is proposed to use that procedure when NAS message that contains data sent from the SCEF to the UE can’t be delivered over the radio link e.g. due to UE experiencing a RLF (no handover supported for EPS CP  CIOT Optimization). Subsequent to reception of the S1AP NAS NON DELIVERY INDICATION message containg the  non-delivered data, the MME stores that data for a configurable period of time. If, as a result of the RLF, the UE performs a TAU, then the MME can re-attempt to deliver that data to the UE.
Proposal

The following is proposed to be added to the TR.

* * * Start of first changes * * * *

6.5.1.5 Alternative d – Based on S1AP NAS NON DELIVERY INDICATION procedure
As per legacy specification TS 36.413 downlink NAS message delivery is supervised by the eNodeB. If eNodeB is unable to deliver a NAS message to the UE it uses the S1AP NAS NON DELIVERY INDICATION procedure (see TS 36.413) whereby it sends the non-delivered NAS message back to the MME.

It is proposed to use that procedure when NAS message that contains data sent from the SCEF to the UE can’t be delivered over the radio link e.g. due to UE experiencing a RLF (no handover supported for EPS CP CIOT Optimization). Subsequent to reception of the S1AP NAS NON DELIVERY INDICATION message that carries the non-delivered data, the MME stores that data for a configurable period of time. If, as a result of the RLF, the UE performs a TAU, then the MME can re-attempt to deliver that data to the UE.

Frome the TS 36.413
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Figure 6.5.1.5-1: NAS NON DELIVERY INDICATION Procedure

When the eNB decides not to start the delivery of a NAS message that has been received over a UE-associated logical S1-connection or the eNB is unable to ensure that the message has been received by the UE, it shall report the non-delivery of this NAS message by sending a NAS NON DELIVERY INDICATION message to the MME including the non-delivered NAS message within the NAS-PDU IE and an appropriate cause value within an appropriate Cause IE, e.g., “S1 intra system Handover Triggered”, “S1 inter system Handover Triggered” or “X2 Handover Triggered”.

6.5.2
Impacts on existing nodes and functionality

MME: 
Stores the data received in NAS NON DELIVERY INDICATION for a configurable time and re-attempts to transfer the data to the UE at subsequent connectivity with the UE. It can be assumed that this is part of legacy implementation.

UE: 
No impact.
eNB: 
No impact.
S/PGW:    No impact.
6.5.3
Solution Evaluation

This solution enables a reliable communication between the SCEF and the UE on the downlink re-using the legacy NAS NON DELIVERY INDICATION procedure, see TS 36.413. The non-delivered data can potentially be handled by the MME in the same manner as legacy non delivered NAS messages.
* * * End of changes * * * *
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