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Introduction
SA2 has agreed during SA2#135 meeting on a flow-chart for Mobile Originated (MO) EDT for UP CIoT Optimization in 5GS [1]. In this paper, we discuss the related RAN3 impacts and how it can be possible to further optimize the flow-chart based on RAN2’s introduction of AS RAI in the UL for 5GS.
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The following flow-chart has been introduced for MO-EDT procedure for UP CIoT Optimization, with the purpose to optimise sending user data in a single uplink packet, and single uplink followed by single downlink packet cases for a UE in CM-IDLE with Suspend. 


Flow-chart for MO-EDT UP CIoT 5GS Optimization with RRC release after step 5

The NGAP procedures related to this flow-chart are still in the baseline RAN3 CRs [2][3] for this agenda item. From the description of the flow-chart’s steps, we observe that the ng-eNB has to receive the suspend indication in step 5 in order to release the UE RRC connection, otherwise the ng-eNB has to wait for the AMF’s acknowledgment from the NG Suspend Request procedure, and only then proceed with the RRC release in step 10.

Observation 1: With the current flow-chart, the ng-eNB can release the UE’s RRC connection already after step 5.

However, it can be noted that even though the UE has indicated AS Release Assistance Information (AS RAI) in Msg3, the ng-eNB has to wait for an acknowledgment from the AMF before releasing the UE in step 5. AS-RAI typically implies that no further data are expected from the S-GW and therefore the ng-eNB can initiate the suspension of the NG connection and the deactivation of the NG-U bearers immediately. That is not the case with the current flow-chart description, where it is mentioned that the ng-eNB has to wait for the release indication from the AMF before doing so, which means more UE power consumption before the UE can switch to idle mode.

Observation 2: With the current flow-chart, it is not energy-efficient if ng-eNB waits for an acknowledgement from the AMF when UE indicates AS RAI in Msg3.
 
In SA plenary SA#86, companies discussed the CR in [1], which was approved but with the following text that has been captured in the meeting report:
 
“Any RAN WG(s) work/enhancement resulting in potential changes to this CR concept can be handled via additional CR(s) in SA2 in future meetings.”
 
Therefore, it can be considered that the flow-chart is not really carved in stone, as it can be potentially enhanced based on any other RAN WGs feedbacks. Besides, considering the benefit that can be achieved from UE power consumption standpoint as mentioned above, it will be beneficial to wait for RAN2 to acknowledge first the benefits of releasing the UE early without waiting for an acknowledgement from the AMF when the UE indicates AS RAI, which is implying that no further data are expected from the S-GW. 
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Flow-chart for MO-EDT UP CIoT 5GS Optimization with RRC release after step 2

From RAN3’s point of view, there is no problem with early release before the ng-eNB or eNB receives the UE Context Resume Response from the AMF or MME, since the signalling from the RAN towards the CN is considered mainly informative. There is also no risk for an error indication in the response message, as most of the IEs in the UE context release request message have criticality “Ignore”. 
Observation 3: From RAN3 standpoint, there is no problem with ng-eNB/eNB releasing early the UE after Msg3, before receiving the UE Context Resume Response from the AMF/MME.
However, an issue might arise in case the AMF/MME detects data pending in the DL, even after the AS RAI has indicated one single downlink data transmission is to be expected. In this scenario, we expect that SA2 will introduce signaling from the MME/AMF to the eNB/ng-eNB to indicate that there is no data pending in the DL. This remains nonetheless speculative, based on SA2 potential discussion. Therefore, it is advisable if, for now, RAN3 does not agree on capturing any Stage 3 impacts on the flow-chart described in [1], and wait for RAN2 to point at the potential benefits of early release with AS RAI and to ask SA2 to re-consider the flow-chart. It is also of common understanding that this optimization will apply to both EPS and 5GS MO-EDT structures.
Proposal 1: No suspend indicators are introduced in UE context resume and response messages
Proposal 2: Wait for RAN2/SA2 progress on Rel-16 AS RAI discussion.

Conclusion
[bookmark: _Hlk535486806]In this paper, we discussed the SA2 flow-chart for MO EDT in UP 5GS CIoT Optimization. Based on the following observations:
[bookmark: _GoBack]Observation 1: With the current flow-chart, the ng-eNB can release the UE’s RRC connection already after step 5.
Observation 2: With the current flow-chart, it is not energy-efficient if ng-eNB waits for an acknowledgement from the AMF when UE indicates AS RAI in Msg3.
Observation 3: From RAN3 standpoint, there is no problem with ng-eNB releasing early the UE after Msg3 and before receiving the UE Context Resume Response from the AMF.
We propose the following:
Proposal 1: No suspend indicators are introduced in UE context resume and response messages
Proposal 2: Wait for RAN2/SA2 progress on Rel-16 AS RAI discussion.
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