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Introduction
Handling of backhaul RLF in an IAB network was discussed in an email discussion [1]. Based on the email discussion the following seem to be broadly agreeable:
· No new criteria for RLF detection at UE/MT
· Independent RLF detection at MT for MCG and SCG links if configured with dual connectivity
· MT follows the same procedure for recovery of backhaul link as described in 38.331 for UE’s radio link recovery for MCG and SCG.
· A downstream indication of backhaul recovery failure is needed.
There were a few aspects on which opinions were somewhat mixed. 
· Types of downstream indications needed and how they are used.
· Need and mechanisms for upstream RLF indication.
In this contribution we further discuss these aspects and provide our views.
Discussion
There is general agreement that a downstream RLF indication indicating a “recovery failure” needs to be transmitted when a node experiences backhaul failure. The RLF indication should enable the descendant nodes to attach to alternate parents. The descendant nodes should process the RLF indication and attach to a parent that has not experienced recovery failure.
While the recovery failure indication can enable the descendant nodes to initiate the search for alternate parents, it should be noted that at each step through the network there are significant delays. The node experiencing RLF first tries to recover its connection. This involves first trying to recover the link to the same parent, and if that fails attempting to recover on one or more alternate parents. 
Identifying alternate parents can take a significant amount of time as it includes performing cell search measurements and reading system information of candidate parents. In an IAB network in particular, given that IAB nodes are not mobile, the MTs are not likely to be configured to perform periodic measurements. Thus, in response to a backhaul failure, the MT can spend a lot of time searching for alternate cells.
If the recovery of the connection via alternate parents fails, then the node transmits a recovery failure indication; only then does a child node begin its search for alternate parents. Delays at each stage add up resulting in large delays before service is restored at UEs. 
In order to mitigate some of the delays, it is beneficial to have the descendant nodes perform measurements when a backhaul failure is experienced upstream in the network. This requires an indication to flow from the node experiencing RLF, even when it is still performing recovery, indicating that there is an RLF. 
Observation: It is beneficial to have a downstream indication of RLF at an IAB node in addition to an indication of RLF recovery failure.
Such an indication can be sent when the node experiences an RLF and is still attempting recovery (this is referred to as a type 2 indication, following the terminology in the email discussion). The recovery failure indication (type 4) is of course essential but is sent only after recovery failure. The type 2 indication can enable the descendant nodes to perform cell search measurements and prepare for a possible change of parent nodes. The type 4 indication triggers the actual change of parent nodes.
Proposal 1: RAN2 should discuss whether an IAB node can transmit a downstream indication of RLF at an IAB node in addition to the RLF recovery failure indication.
The other aspect discussed in the email discussion is the upstream indication (to the parent node) of RLF on a link. As has been pointed out in the email discussion, the F1-AP protocol includes means to request release of UE context. That is, when an IAB node DU is unable to transmit to a child node MT, it can request the CU to release the connection. This is aimed at failure at the RLC layer and above, and is different from the RLF procedures defined for the air interface. However, it can be used to signal that there is a link problem to a particular MT, which can then be used by the CU to pause data transmission.
Designing a full-fledged RLF reporting mechanism for the uplink is unnecessary and is a much more complex endeavour. Furthermore, if the signalling to the CU mentioned above can be used, the value of an RLF indication to the parent is unclear.
Proposal 2: RAN2 should not try to define an upstream RLF procedure and indication.
Conclusion
Based on [1], there is general agreement that a downstream indication of recovery failure after RLF is needed. In order to enable faster recovery and minimize service interruption to UEs, it is beneficial to initiate some of activities to identify alternate parents before a final determination that switching to alternate parents is necessary.
We have also discussed the need and complexities of upstream RLF failure indications. The following are our observations and proposals; we request RAN2 to discuss and agree:
Observation: It is beneficial to have a downstream indication of RLF at an IAB node in addition to an indication of RLF recovery failure.
Proposal 1: RAN2 should discuss whether an IAB node can transmit a downstream indication of RLF at an IAB node in addition to the RLF recovery failure indication.
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