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Introduction
In the study item “Enhanced Support for Aerial Vehicles”, we shared a problem regarding RRC Reestablishment failure, which was observed in our UAV trial, and RAN2 discussed it in RAN#100 [1]. In RAN2 discussion, some companies commented handover related enhancement would be prioritized over this problem, however the problem itself was identified.  In this paper, we discuss the problem in RAN plenary and propose to have WI objective to specify the solution which addresses this problem.
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.
.
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.
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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.

2.3. Solutions
In this part, we will show two solutions and these pros and cons. 

2.3.1. Indicating eNB lists
One possible solution is to indicate eNB lists which are available for Reestablishment to UAV UEs. If UAV UEs recognize which eNBs have X2 interfaces with the current eNB, then UEs can select whether UE should initiate Reestablish procedure or skip Reestablish procedure. Regarding eNB lists if reusing current neighbor cell lists is possible, then impact for the specification and implementation can be minimized.

2.3.2. S1 context fetch
Another possible solution would be S1 context fetch which was discussed in “Light Connection [2]”, solution collecting eNBs X2 information via S1 interfaces. It can be possible technically, however it seems complicated, since it involves the core network side enhancement.

Observation 3:
For solution, an eNB lists indication mechanism (indicating lists of eNBs which have X2 interfaces with the target eNB, identifying available eNBs for Reestablishment) seems reasonable.
Observation 4:
For solution, complicated solution like S1 context fetch or collecting eNBs X2 information via S1 interfaces should be avoided, considering Rel.15 release time frame.

Proposal
In this contribution, we share a problem regarding RRC Reestablishment failure in UAV operation, and propose to have WI objective which addresses the problem;
Proposal:
In addition to handover related enhancement, the work item should have an objective related to an improvement of the interruption time which is caused from RRC Reestablishment procedure.

Text proposal for WI objectives:
Specify solution to shorten interruption time caused by RRC Reestablishment failure due to the lack of X2 interface needed for UE context fetch in UAV operation
· Potential solutions should be simple one which may include e.g., an eNB lists indication mechanism; indicating lists of eNBs which have X2 interfaces with the target eNB, identifying available eNBs for Reestablishment and to reuse current neighbor cell lists, if possible. 
· Solution should not include complicated mechanism; multi hop X2 interfaces or S1 context fetch
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