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1   Introduction
At RAN2#69bis meeting, the RN’s recovery from the Un RLF was heavily discussed [1]. It was agreed that the Un RLF should be handled, but the details is still FFS.
This contribution analyzes the recovery procedures for the Un RLF from several aspects. And accordingly some proposals are provided as the conclusion of this analysis.
2   Recovery mechanism at the Un RLF

In Rel8/9, when the RLF occurs, the UE should initiate the AS recovery procedure (i.e. RRC re-establishment procedure). In case of the failure of the AS recovery, the NAS recovery (i.e. TAU procedure) may be triggered. In the extreme case of the NAS recovery failure, the UE may re-attach to the network.

In case of Un, the RLF may occur anyway. Considering RN is expected to always serve the UEs within its coverage, it is especially important for the RN to recovery from the RLF as quick as possible. If we assume that the Un RLF is a rare case probably due to some temporary radio reason, instead of a dis-function, it is reasonable to reuse the legacy recovery procedure to resume the Un interface from the RLF since the intention of the legacy recovery mechanism is exactly to resume the radio link as quick as possible. And it can also avoid the potential implementation complexity and standard impact if we do not introduce any new mechanism. 
In some extreme cases, e.g. the original DeNB mal-functions, the RN shall redo the RN start-up procedure.
Proposal 1: The existing Uu RLF recovery mechanism should be applied as the baseline for the Un RLF handling, possibly with some further restrictions.
3   Cell selection at the Un RRC reestablishment
In last meeting, many cell (re)-selection solutions were proposed for the Un RLF scenario in[2][3][4][5]. In general, the discussion mainly focused on the issue that whether the RN should apply the complete cell (re)-selection procedure like a normal UE[2], or the cell (re)-selection can be simplified [3][4] when the RN has gone to the idle state.
However, there is also an open issue about the cell selection in the RRC reestablishment procedure as following: But should the RN also be able to try the RRC reestablishment on another cell (should probably only be same DeNB)?
This issue can be further analyzed from two aspects:
· Whether the RN should re-select a new cell of another DeNB in the RRC reestablishment procedure?

Since mobility is not supported for RN in Rel-10, even if the RN may re-select a cell of another preconfigured DeNB, it is doomed to failure when re-establishing the RRC connection to the new DeNB due to the absence of the context.  Then the RN has to go to the idle state, which means a longer delay of recovery and will probably lead to the service interruptions of the UEs under the RN consequently.
· Whether the RN should re-select another cell of the same DeNB in the RRC reestablishment procedure?

It is obvious that the RN can re-select another cell of the same DeNB , and the RN may also get fast recovery from the RLF. However the Un performance may be degraded because the radio condition and resource in the new cell is probably not as appropriate as that in the original cell, considering the RN was probably well planned to access to the original cell at the initial deployment. 

Beside, if the system information the selected cell is different from that in the original cell, the RN should firstly listen to the MIB/SIB1 etc and then perform the RRC reestablishment procedure. During this period, the RN probably will not send the control signalling to the UEs on the Uu link, which will potentially cause that the UEs served by the RN detect radio link failure and suffer from it. 
In a word, considering the benefits of the recovery to the original cell from the Un performance and UE experience point of view, it is reasonable to propose that: 

Proposal 2: The RN should select the original cell at the Un RRC reestablishment.
4   RACH procedure at the Un RRC reestablishment
As mentioned above, the Un RLF is a rare case, it is unnecessary to reserve a dedicated preamble for it, and the DeNB also can not provide the dedicated RACH preamble to the RN when the RLF occurs, so the RN can only use the contention based RACH in the RRC reestablishment procedure. Since the DeNB can not identify the RN without the dedicated preamble, it may send the RACH response on any subframe instead of the specific Un subframe, so the RN has to monitor the normal subframes to wait for the RACH response. 

Proposal 3: The RN should be able to perform a normal contention-based RACH procedure without Un subframe restriction during the Un RRC reestablishment.
5   Un subframe (re-)configuration at/after the RLF recovery
After the successful RRC reestablishment, the RN re-connects to the DeNB and should switch to the RN operation.

Considering the RN Un backhaul link should still be stable enough after recovery from the temporary RLF, it is most likely that the Un subframe configuration remains the same as before. 

However, during the recovery procedure, it is anyway possible for the DeNB to decide to update the Un subframe configuration. While further considering the potential synchronization and timing relation issue between the Un and Uu due to the Un subframe reconfiguration [6][7], this may increase the delay of the recovery and standardization complexity. So, if the Un subframe configuration needs to be updated, the Un subframe reconfiguration should be performed after the successful RRC reestablishment from the RN RLF, in order to reduce the delay of recovery.  Therefore, we propose:
Proposal 4: the previous (i.e. the one before the Un RLF occurs) Un subframe configuration should be resumed during the recovery of Un RLF.
Proposal 5: The Un subframe update, if needed, should be performed after the successful recovery of Un RLF.
6   Conclusion
In the contribution, the handling of the Un RLF is further discussed. Based on the existing Uu RLF recovery mechanism, cell selection, RACH and Un subrame configuration at/after the Un reestablishment are analyzed in details. As the conclusion of the analysis, several proposals are given as following: 
Proposal 1: The existing Uu RLF recovery mechanism should be applied as the baseline for the Un RLF handling, possibly with some further restrictions.
Proposal 2: The RN should select the original cell at the Un RRC reestablishment.
Proposal 3: The RN should be able to perform a normal contention-based RACH procedure (at least from msg1 to msg4) without Un subframe restriction during the Un RRC reestablishment.
Proposal 4: the previous (i.e. the one before the Un RLF occurs) Un subframe configuration should be resumed during the recovery of Un RLF.
Proposal 5: The Un subframe update, if needed, should be performed after the successful recovery of Un RLF.
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