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1 Introduction

Although radio link failure on the Un link is expected to be rare, it can still occur and RAN2#69bis decided that it needs to be handled in some manner. Possible options are provided in [1] and [2]. In this contribution, we discuss pros and cons of these options, and state our preference. 
2 Discussion
2.1 RRC re-establishment vs NAS recovery via Service Request
Assuming that the radio link failure detection for a relay node is the same or similar to the radio link failure of a regular UE, recovery options on the table for a UE that can be reused for a relay node are RRC connection re-establishment, NAS recovery via Service Request or NAS Attach. The selection between these options is a matter of recovery speed and the amount of reconfiguration that needs to be done after a successful recovery. For this reason, we prefer the RRC connection re-establishment approach, since it is the fastest method and the method requiring the least reconfiguration. The recovery speed is important in the case that the relay node chooses to maintain the RRC connections of its own UEs.
Proposal 1 If a relay node detects radio link failure on Un, it attempts to re-establish the RRC connection.

In the re-establishment attempt, the RACH procedure that we prefer is described in [3]. 

While RRC re-establishment would be the fastest recovery method (if it succeeds), radio link failure on the Un interface is expected to be very rare. Hence, the additional delay caused by not attempting to re-establish the RRC connection but going directly to RRC_IDLE and attempting a new NAS Service Request would be tolerable. The main drawback of the NAS Service Request as a recovery mechanism is the consequent packet loss from tearing down the relay node’s S1 connection and setting up a new S1 connection.
2.2 Cell selection

A UE attempting RRC connection re-establishment will do cell selection and possibly reconnect to another cell. The same can be true for a UE going from RRC_CONNECTED to RRC_IDLE. The benefit of allowing cell selection is of course that the best, in some sense, cell is selected to serve the UE, but for a relay node the situation is more complicated. 
First of all, only stationary RNs are targeted, meaning that the original DeNB cell can be expected to be at least among the best possible serving DeNB cells, unless it is down. In addition, since a relay node is set up with S-GW functionality in the DeNB, all attempts to reconnect to another of its preconfigured DeNBs will fail unless the relay node context in the S-GW is moved to a new DeNB. Currently, there is no such support for moving relay node contexts. Recovery attempts to other DeNBs could still be attempted for the benefit of keeping commonality with the Rel-8 RLF procedure, but at the cost of causing additional delay before the relay node can perform a new NAS Attach to another DeNB or its old DeNB. Therefore, we suggest that a relay node can choose not to attempt cell selection, independent of what RLF recovery procedure is selected.

Proposal 2 In the RLF recovery procedure, a relay node is not required to attempt cell selection.
2.3 Paging support
If an RRC connection re-establishment fails, or if the approach of going directly to NAS recovery via a Service Request is adopted, the relay node will enter RRC_IDLE. As expressed in [1], we do not see the need for full RRC_IDLE support in a relay node since RRC_IDLE can be expected to be a transient state for a relay node. This implies that paging of a relay node has very limited applicability. The primary purposes of paging are to indicate a system information change and to transmit paging information to UEs. However, we do not see the need to indicate system information changes via paging to a relay node that will shortly enter RRC_CONNECTED and make sure it has or acquires updated system information, and we do not see the need to page the relay node since we assume that it will attempt to reconnect, using a recovery procedure.
Proposal 3 Relay nodes are not required to support paging.
3 Conclusion

For radio link failure handling and for relay node behaviour, we suggest:
Proposal 1
If a relay node detects radio link failure on Un, it attempts to re-establish the RRC connection.

Proposal 2
In the RLF recovery procedure, a relay node is not required to attempt cell selection.
Proposal 3
Relay nodes are not required to support paging.
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