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Introduction
In RAN#75, the study item “Enhanced Support for Aerial Vehicles” was approved [1] and the discussion was started from RAN1#88bis. In the SI, some companies provide their UAV trial results on their network [2][3][4]. In this paper, we will share a problem regarding RRC Reestablishment procedure, which was observed in our UAV trial.
Discussion
1. 
2. 
2.1. RRC Reestablishment failures
Some RRC Reestablishment failures were observed in our UAV field trial. Interruption time are consists of three portions as shown in Figure1.
1. UE initiates RRC Reestablishment Procedure and receives Reject message
2. UE searches for a candidate cell
3. UE initiates RRC Connection Request Procedure
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Figure1. RRC Reestablishment failure
If UE can skip the RRC Connection Reestablishment procedure, then it would reduce the interruption time, and improve its mobility robustness.
Observation 1:
Some RRC Reestablishment failures were observed in UAV trial, and if UE can skip the RRC Connection Reestablishment procedure, then it would reduce the interruption time, and improve its mobility robustness.
Proposal 1:
RAN2 should study solutions to shorten the interruption time which is caused from RRC reestablishment failure in UAV operation
.
2.2. Context Fetch via X2 interface
RRC Reestablishment failure can be caused from context fetch failure, where source eNB doesn’t have an X2 interface with the target eNB. Described in Figure2, if UE is on eNB1 and sends “RRC Reestablishment request” to eNB3, then eNB3 sends “RRC Reestablishment Reject” to UE. That is because eNB3 cannot obtain UE context from eNB1, since eNB3 doesn’t have an X2 interface with eNB1. On the other hands, if UE sends “RRC Reestablishment request” to eNB2, eNB2 can obtain context form eNB1, and UE can reconnect to eNB2 shown in Figure3.
[image: ]

Figure2. Context fetch success/failure (X2 interface) 
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Figure3. Context fetch success (eNB1->eNB2)

So, if UE recognize that target eNB doesn’t have an X2 interface with the source eNB in advance, then UE can skip useless RRC Reestablishment procedure, and shorten the interruption time.
Observation 2:
RRC Reestablishment failure can be caused from the absence of X2 interface between target eNB and source eNB.
Proposal 2:
RAN2 should study solutions which enables UE to identify whether target eNB has the X2 interface with the source eNB to avoid useless reestablishment procedure in UAV operation.

2.3. Consideration on solutions
In this part, possible solutions to address this issue are listed below. However these are some of the solutions and we have no intention to exclude other solutions not mentioned in this contribution. 

2.3.1. Indicating eNB lists
One possible solution is to indicate eNB lists to UAV UEs. If UAV UEs recognize which eNB has X2 interface with the current eNB, then UEs can select whether UE should initiate Reestablish procedure or skip Reestablish procedure. For detailed for eNB lists, like black lists or white lists which is appropriate, or reusing current neighbor cell lists is possible or not, further discussion is needed.

2.3.2. S1 context fetch
Another possible solution would be S1 context fetch which was discussed in “Light Connection [5]”. It is not yet agreed whether S1 context fetch will be supported in the future, so we are not sure this solution is effective for this UAV issue to collect the eNBs X2 information. At the same time, the drawbacks of SI context fetch (like complexity) should be carefully studied. However we think it may be valuable to discuss whether S1 context fetch can address this issue and improve Reestablishment procedure.

Proposal
In this contribution, we share a problem regarding RRC Reestablishment procedure in UAV operation, and propose that;
Proposal 1:
RAN2 should study solutions to shorten the interruption time which is caused from RRC reestablishment failure in UAV operation.
Proposal 2:
RAN2 should study solutions which enables UE to identify whether target eNB has the X2 interface with the source eNB to avoid useless reestablishment procedure in UAV operation.
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