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1 Introduction

In SA2#128, S2-186833 on 23.401 describes a problem that the UL packets may get dropped when the MME decides to switch S11-U (i.e. CP optimization) to UP (i.e. S1-U), and S11-U is released but S1-U is not yet established. 

In S2-186833, a new procedure is proposed to let MME inform UE of the coming CP to UP switch so that the UE can stop sending packet over CP and wait for user plane radio bearer established. 
2 Discussion
2.1 Problem: UL packets via signalling radio bearer get dropped after the S11-U is released 
TS 23.401 has the following: 
5.3.4B.4
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Figure 5.3.4B.4-1: Establishment of S1-U bearer during Data Transport in Control Plane CIoT EPS Optimisation
4.
The MME shall send any remaining UL data over S11-U and in order to minimize the possible occurrence of out of order DL data e.g. caused by earlier DL data which were sent on the Control Plane may send a Release Access Bearers Request message to the Serving GW that requests the release of all S11-U bearers for the UE. The MME locally deletes any existing ROHC context used for Control Plane CIoT EPS Optimisation, and other S11-U related information in UE context, including TEID (DL) for the S11-U, etc, but not the Header Compression Configuration.

[Observation-1] MME may send Release Access Bearer Request in step 4.  If MME sends Release Access Bearer Request, the MME locally deletes the S11-U related info. After that, the UL packets via signalling radio bearer will be discarded.
2.2 Alternative Solutions
To avoid the problem in [Observation-1], two alternative solutions are described below.

2.2.1 Alternative 1 MME delays the deletion of S11-U related info 

If MME sends Release Access Bearer Request, the MME doesn’t delete the S11-U related info immediately. In this case, any remaining UL packets sent via signalling radio bearer will still be possible to be transferred to SGW via S11-U.
In step 9, when MME receives S1AP INITIAL CONTEXT SETUP COMPLETE, meaning that S1-U is successfully established, and the UE is expected to send UL packets via data radio bearer and S1-U. In this case, MME releases the S11-U related info.
2.2.2 Alternative 2 MME not sending Release Access Bearer Request at all
If MME does not send Release Access Bearer Request/Response in steps 4&5, the S11-U related info will not be deleted, and the S11-U to S1-U switch will happen at Modify Bearer Request at step 10. This is supported by stage 3 (TS 29.274 CR1749 C4-164063).
MME not sending Release Access Bearer Request means 
(1) before switching to S1-U, the DL packets will be transferred via S11-U and then via the signalling radio bearer to the U;
(2) After the S11-U to S1-U switch, the DL packets will be transferred via S1-U and then via the data radio bearer to the UE.
As the switch of S11-U to S1-U happens very fast in SGW, the DL packets transferred via S11-U and signalling radio bearer may not reach the UE, and at same time the DL packets start to be transferred via S1-U, consequently, the UE may receive DL packets simultaneously from both signalling radio bearer and data radio bearer, and there is a risk of out-of-order DL data delivery.
2.2.3 Comparison
In Alternative 1, MME can send Release Access Bearer Request to minimize the risk of out-of-order DL data delivery.
[Proposal-1] It’s proposed to go for Alternative 1.
3 Proposal
See S2-187794.
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