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1. Introduction
RAN2 agreed in RAN2#113 to introduce type-2 BH RLF indication. It is FFS whether RAN2 needs to specify any behaviours related to the type-2 indication, e.g.. upon reception of the indication.  RAN2 also need to discuss if it is beneficial to introduce type-3 indication (sent upon recovery from BH RLF). 
2. Discussion
BH RLF Type-2 indication  
Since the IAB node that has sent a type-2 BH RLF indication is still trying to recover from BH RLF, the child node receiving the type-2 BH RLF indication should not consider the reception of type-2 indication as a failure of the concerned backhaul. That means, upon receiving type-2 indication, the child node should not attempt to make any topological changes such as initiating RRC re-establishment.  
Proposal 1: An IAB node does not consider the reception of type-2 indication over a backhaul as a failure of the backhaul between the node and its parent node. That is, upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment. 
Suppose an IAB node that is configured with DC receives a type-2 indication. Since the IAB node has an alternative path to use, it is not really necessary for the IAB node to perform any topological adaptation. Instead, the IAB node is sufficient to perform local re-routing to steer the traffic flows on the problematic path onto another path. In fact, triggering a mobility upon receiving type-2 indication may incur unnecessary topology adaptations. To see this, consider the case that an IAB node upon receiving the type-2 indication makes a topological change, but then the original parent node of the IAB node succeeds the recovery from the BH RLF. Then the IAB node that previously received the type-2 indication may need to make another mobility just to revert to back to the original topology, i.e. to connect to the original parent. That is, it is desirable in terms of topological stability for the IAB node to keep the existing topology, whenever possible such as in a DC case, and to perform other actions such as re-routing to minimize communication interruption.  
Proposal 2: If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing is FFS.
For an IAB node with a single parent, local re-routing is not possible upon receiving type-2 indication. If the IAB node performs no action then, the best result is that the node would suffer from service interruption until its parent succeeds a recovery from BH RLF, and the worst result is that the node would suffer from a long service interruption until reception of type-4 indication (i.e. failure of recovery). Both results are undesirable given that the node is serving backhauling. Instead, upon reception of type-2 indication, it is desirable to trigger CHO to connect to a new parent as soon as possible so that service interruption can be minimized. To allow network controllability on this behaviour, whether reception of type-2 indication leads to CHO can be configured by donor via RRC as part of CHO configuration.  
Proposal 3: If an IAB node with a single parent receives type-2 indication, it triggers CHO, if configured to do so as part of CHO configuration. 

BH RLF Type-4 indication 
RAN2 is discussing whether reception of type-4 indication can be used as CHO triggering condition. The intention of using type-4 indication as CHO triggering condition seems to trigger topology adaptation as soon as possible. 
We think there is no need to specify reception of type-4 as CHO triggering condition, because existing Rel-16 behaviors already give the same result as intended. Upon reception of type-4 BH RLF indication, IAB MT declares RLF (assuming that it is single-connected) and initiate re-establishment. If the IAB-MT selects a CHO candidate cell during cell reselection as part of the re-establishment, it aborts re-establishments and triggers CHO instead.  
Proposal 4: Do not specify reception of type-4 BH RLF indication as CHO execution condition. 

BH RLF Type-3 indication
Once an IAB-MT detects a BH RLF, it sends a type-2 indication and attempts to recover from the failure. Let us assume that a child node receives the type-2 indication and performs re-routing as suggested by the proposal X. If the BH RLF recovery becomes successful and this recovery is immediately informed to the child node, the child node can revert back to the original route, if desirable.  
Proposal 5: Introduce a type-3 indication that is sent upon successful recovery after BH RLF. 
Upon reception of type-3 indication, reverting back of the re-routed traffic may not be always desirable, and whether it is really beneficial may depend on the resulting topology. If the recovery results in the same topology as the one prior to the failure, immediate reverting of the re-routed traffic to the original route may be beneficial, because it is what network initially planned for the given topology. Else if the recovery results in different topology, the benefit of immediate reverting may depend on the resulting topology and congestion situation therein. 
Proposal 6: Upon receiving type-3 indication, IAB-MT may revert back to the original routing from the one resulting from local re-routing that is triggered upon type-2 indication, if previously triggered.  
One may think that the type-3 indication could be used to make the node receiving the type-3 indication revert back to the original topology, if the node has performed a topology adaptation upon previous reception of type-2 indication. We think that type-3 indication is hard to be used to enforce the receiving node to revert back to the original topology since the IAB node that previously received type-2 indication already changed its parent to another node and hence the type-3 indication cannot be delivered to the node. 
Proposal 7: Reception of type-3 indication is not used as an execution condition of CHO. 
3. Conclusion 
Proposal 1: An IAB node does not consider the reception of type-2 indication over a backhaul as a failure of the backhaul between the node and its parent node. That is, upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment. 
Proposal 2: If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing is FFS.  
Proposal 3: If an IAB node with a single parent receives type-2 indication, it triggers CHO, if configured to do so as part of CHO configuration. 
Proposal 4: Do not specify reception of type-4 BH RLF indication as CHO execution condition. 
Proposal 5: Introduce a type-3 indication that is sent upon successful recovery after BH RLF. 
Proposal 6: Upon receiving type-3 indication, IAB-MT may revert back to the original routing from the one resulting from local re-routing that is triggered upon type-2 indication, if previously triggered.  
Proposal 7: Reception of type-3 indication is not used as an execution condition of CHO. 
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