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1
Introduction
In SA2#115, SA2 agreed one enhancement for High Latency Communication, but this enhancement was missing in RAN3 S1AP specification. This contribution analyses the necessity to introduce this enhancement in S1AP to align with SA2 decision. 
2
Discussion

In SA2#115, SA2 agreed following enhamcent for High Latency Communication:

If the MME is aware that some signalling or data is pending in the network for an UE that is known as being unreachable for a long duration, e.g. for UE's having extended idle mode DRX or PSM enabled, the MME may include a Pending Data indication in the next S1-AP message towards an eNB. If the eNB receives this indication, the eNB may take this information into account when determining user inactivity. At inter-RAN node handovers, if some signalling or data are still pending, the target MME may send a Pending Data indication to the target RAN node.
The background is described in the agreed SA2 CR ([3]):
When e.g. extended idle mode DRX is enabled and the MME is aware that there is pending signalling or data in the network for that UE, when the RRC and the S1 connections are established, it is important that the eNB does not release the RRC connection too early in order to allow the network to deliver the MT pending signalling or data to the UE before the UE re-enters extended idle mode DRX. 

Applications like MT-SMS or external applications after a message delivery failure may have signalling/data pending for a UE. These applications have generally subscribed to UE reachability, and they will be notified when the UE becomes reachable. Significant time may be needed for the applications to react and for the signalling/data to be transmitted, so that it is not guaranteed that the eNB will not release the RRC connection due to user inactivity before the pending signalling or data can be sent to the UE. 

This is also described in TS 23.272 clause 8.2.4a step 11 (copied as below).
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11. The UE sends a Service Request message to the MME. The UE indicates its S-TMSI in the RRC signalling. The MME sends the S1-AP Initial Context Setup Request message to the eNodeB and the eNodeB establishes the Radio Bearers. The network should ensure the UE is connected long enough that it allows the SC to reattempt to deliver the MT SMS message while the UE is still active. If the UE and the MME accept to use Control Plane CIoT EPS Optimisation, then to enable SMS transfer, the Service Request procedures defined in TS 23.401 [2] are not used, but instead UE and MME shall use Control Plane CIoT EPS Optimisation procedure defined in TS 23.401 [2].
Without this enhancement, the pending data may never be sent to the UE. So it is necessary to introduce the related enhancement in S1AP. This enhancements requires the MME to transfer the Pending Data Indition during Initial Context Setup procedure and UE Context Resume procedure. Upon the reception of the Pending Data Indication, the eNB may take this information into account when determining user inactivity, which is defined in TS23.401 ([1]).
Proposal 1: Add the new Pending Data Indication IE in INITIAL UE CONTEXT SETUP REQUEST message, UE CONTEXT RESUME RESPONSE message, HANDOVER REQUEST message, and PATH SWITCH REQUEST ACKNBOWLEDGE message.
3
Conclusions
In this contribution we have analysed the issues for Pending Data Indication. Our proposal is: 

Proposal 1: Add the new Pending Data Indication IE in INITIAL UE CONTEXT SETUP REQUEST message, UE CONTEXT RESUME RESPONSE message, HANDOVER REQUEST message, and PATH SWITCH REQUEST ACKNBOWLEDGE message.
The proposed CRs can be found in ([4]). 
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