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1 Introduction
Type-1/1a/1b RN has the functionality of both UE (“UE operation”) and eNB (“RN operation”). During “UE operation” the RN works as an UE. The RN serves the UEs connected to it during the “RN operation”. In RAN2 #69bis meeting, the possible RLF on Un interface is discussed for Type-1 RN. In [1] we have shown that Rel-8 procedures are sufficient for RLF recovery by a RN. In this contribution, we analyse cell selection/reselection requirements by RN considering reselection to a different DeNB and reselection to a different cell of the same DeNB. 

2 Discussion
Given the properties of RN (type-1/1a/1b), the radio condition of the backhaul link (Un) can be assumed to be reasonably good most of the time during RN connection to the DeNB. Even if radio link quality gets poor on the backhaul link, that can be assumed not to be prolonged. Therefore, radio link failure on Un can be considered to be temporary failure and is seen as a rare case. However, there should be appropriate mechanisms in place to recover from RLF if it occurred.
The RN access is restricted to the preconfigured DeNB(s). Given that, it is most likely the RN regains access to the same DeNB after the RLF recovery. Assuming minimal specification changes are made to handle this rare failure, we examine the possibility of using the re-establishment procedure for the RN to regain access to the DeNB.  This of course does not prevent a RN from going directly to Idle as an implementation choice and this is discussed later in the document. .  
During the RRC connection reestablishment on Un interface, the Uu communication may continue. This is applicable especially for Type-1a and type-1b relays. If so, there is possibility for buffer overflow at the RN if the RN takes long time to recover from the RLF. If the RLF recovery is not successful or buffer overflow occurred at the RN, the RN should be able to stop communication to the UEs connected to it. The access by RRC_IDLE UEs as well as the on going communication for the RRC_CONNECTED UEs attached to the RN needs to be stopped.
There are a number of methods to avoid UE transmission in the RN.  For example, RRC_IDLE UE access in the RN can be avoided by the following methods;
a) stop transmitting essential information in MIB/SIB1/SIB2  

b) use cell barred indication in the system information

c) use access class barring 
For RRC_CONNECTED UEs, the following steps can be taken to stop communication on Uu interface;
a) release the connection via RRC connection release. 
b) re-direct to another frequency or RAT

c) let the communication to time out. The connected UEs may consequently start a RRC connection reestablishment. If the RRC connection reestablishment is not successful, the network could release the connection via RRC connection re-establishment reject in response to the RRC connection re-establishment request.

No specification impacts are identified as all these methods are already available in Rel-8. However, as discussed above the RLF seen by the RN most probably be a temporary loss of connection, and there is high probability of the RN regaining connection to the same DeNB in short period of time. 
Observation #1: Rel-8 procedures can be used as a baseline for RLF recovery of the Un interface.

There are two possibilities for Type-1 RN to regain Un connection after experiencing a RLF. One is to allow the RN to move to RRC_IDLE. The RN regains Un connection by performing initial access from RRC_IDLE. Other method is to follow the Rel.8 procedures: RRC connection re-establishment procedure after the radio link failure. 

Regaining Un connection via RRC connection reestablishment procedure is not only faster than the regaining access via RRC_IDLE and start-up procedure, but also is the default Rel-8 mechanism. Moreover, Type-1a/1b does not have requirement for self-interference suppression at the RN, hence RRC connection re-establishment procedure will naturally follow a Un radio link failure.  Deviation from the Rel-8 procedure is not seen essential just for Type-1 relays, hence we discuss the details of the use of Rel-8: RRC connection re-establishment procedure for all three relay types (Type-1/1a/1b) to regain Un connection after a RLF.
Observation 2: Rel-8 re-establishment procedure could be used for all three relay types (Type-1/1a/1b) to regain Un connection after a RLF.
According to Rel-8 RRC connection re-establishment procedure, the UE performs cell selection prior to initiation of RRCConectionReestablsihmentRequest message transmission. As indicated above, since the RN is restricted to a set of preconfigured donor cells, it is most likely the RN re-selects the same cell for RRC connection re-establishment. Also it is possible for the RN to re-selects another cell belongs to the same DeNB (if it is the list of possible donor cells). In both scenarios, the same DeNB is involved and therefore, it is possible that the re-establishment procedure could succeed. However, the change of a RN from one cell to another involves moving just the RN related contexts between the cells but also contexts of all the UE in the RN as well.  During the RRC connection re-establishment procedure, the UEs connected to the RN could be kept in RRC_Connected states and the Uu communication may continue.

It is also possible that the RN re-selects a cell belonging to a different DeNB (if it is in the allowed DeNB list). It is not expected that another DeNB will be prepared for the arrival of the RN after a radio link failure as mobility of RN is not expected to be supported. Moreover, as discussed above, moving the RN from one DeNB to another involves moving both the RN context but also the context of all the UEs connected to the RN.  As this combination is not available in Rel-89, a re-establishment to a cell of different DeNB will fail.  Currently defined RRCConnectionReestablishmentReject procedures/messages are sufficient to address this should it happen.

As mentioned earlier, in order for successful re-establishment of a RN to another DeNB, the RN context and the UE contexts will need to be transferred which is essentially similar to RN mobility.  As RN mobility is not considered for Rel-10, it can be assumed that re-establishment in another DeNB will not be successful and will be rejected.  The RN should then perform a new connection establishment with the DeNB.  

Since the UE contexts in the DeNB are built up by monitoring the UE related messages, it would not be possible to continue with these UEs in the RN if a different DeNB is chosen.  Hence if the RN requires to be re-attached to another DeNB, this would then need be performed via the initial configuration. For simplicity, to have uniform behaviour for all re-establishment failure (irrespective of same cell/DeNB or different cell/DeNB), if the RRCConenctionReestablishmentReject message is received by the RN, the RN should release the UEs connected to the RN prior to re-gain access to the network via initial start-up procedure. Rel-8 signalling and procedures are sufficient for the release of UEs and re-gain the access to the network via RRC_Idle.
Proposal 1: If a re-establishment reject is received, the RN must release all UEs and perform an initial start up procedure.

3 Conclusion
We discussed the possible RLF and RLF recovery procedure for Type-1/1a/1b relays. 
Observation #1: Rel-8 procedures can be used as a baseline for RLF recovery of the Un interface.

Observation 2: Rel-8 re-establishment procedure could be used for all three relay types (Type-1/1a/1b) to regain Un connection after a RLF.
It is proposed that RAN 2 considers the following proposal:
Proposal 1: If a re-establishment reject is received, the RN must release all UEs and perform an initial start up procedure.
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