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1
Introduction
The feMob work item [1] was approved at RAN#80, and one target is to improve the handover robustness. Although the main discussion direction should be in the aspect of the successful data flow of measurement report, handover message and RRC Conn Reconfig Complete, the other enhancement of handover robustness can also be considered, such as fast failure recovery. In this paper, we provide some preliminary analysis on failure handlings.
2
Discussion
According to TR36.839 the handover procedure is divided into 3 states.

State 1: Before the event A3 entering condition is satisfied;

State 2: After the event A3 entering condition is satisfied but before the handover command is successfully received by the UE; and

State 3: After the handover command is received by the UE, but before the handover complete is successfully sent by the UE

A handover failure is counted if a RLF occurs in state 2, or a PDCCH failure is detected in state 2 or state 3.

For calculating the handover failures for the two states:

-
In state 2: when the UE is attached to the source cell, a handover failure is counted if one of the following criteria is met:

1)
Timer T310 has been triggered or is running when the HO_CMD is received by the UE (indicating PDCCH failure) or

2)
RLF is declared in the state 2

-
In state 3: after the UE is attached to the target cell a handover failure is counted if the following criterion is met:

-
Target cell downlink filtered average (the filtering/averaging here is same as that used for starting T310) wideband CQI is less than the threshold Qout (-8 dB) at the end of the handover execution time.
If any condition is satisfied, it will lead to T304 expiry, the handover failure will happen. After handover failure happens, UE will start a RRC connection re-establishment procedure. UE will perform cell selection firstly, then submit the RRCConnectionReestablishmentRequest message to lower layers for transmission. The connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. If the new target eNB doesn’t have UE context, it will return a RRCConnectionReestablishmentReject message, the UE has to enter idle state and perform RRC connection setup procedure to recover data transmission. In this case the interruption time may be long.
In NR a new mechanism has been introduced to enhance the success rate of RRC re-establishment, the connection re-establishment succeeds if the network is able to find and verify a valid UE context or, if the UE context cannot be retrieved, and the network responds with an RRCSetup. So the UE doesn’t need to go through idle state and perform RRC Connection setup procedure again.
Observation 1: In NR, if target eNB doesn’t have UE context, it can return a RRC connection setup message.
From the reduction of interruption time and improvement of handover robustness, the same re-establishment mechanism can be considered to be used in LTE.

Proposal 1: The same re-establishment mechanism as NR can be adopted in LTE.

For NR all UE should support this feature as it is the first specification version to address the re-establishment issue, but for LTE if this feature is introduced, a dedicated indication is needed in RRCReestablishmentRequest message to inform eNB that the UE support fast re-establishment. If the eNB also supports the fast re-establishment, when it doesn’t have UE context it can send a RRCConnectionSetup message to UE directly.
Proposal 2: An UE capability indication should be included in RRC connection re-establishment request message to enable fast recovery.

Currently, RRC connection re-establishment is initiated if some failures happen, e.g. RLF. After failures happen, the UE will do cell reselection and then select a new cell to re-establishment its connection to the network. It may happen that the new cell cannot fetch the UE context from the source cell, and thus the UE will be rejected by the new cell. As a result, it will take a long time for recovery. As a potential enhancement, we propose that the source cell could inform a cell list to the UE, in which the cell is able to fetch the context from the source cell. Before the UE starts RRC Connection Re-establishment procedure, it can select a cell in the neighbour cell list for high priority, and the re-establishment success rate can be improved. 
Proposal 3: A neighbour cell list that support UE context fetch can be informed to UE in advance.
3
Conclusions
This contribution has discussed fast RRC re-establishment, and we have one observation:

Observation 1: In NR, if target eNB doesn’t have UE context, it can return a RRC connection setup message.
And we also propose:
Proposal 1: The same re-establishment mechanism as NR can be adopted in LTE.

Proposal 2: An UE capability indication should be included in RRC connection re-establishment request message to enable fast recovery.

Proposal 3: A neighbour cell list that support UE context fetch can be informed to UE in advance.
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