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In RAN1 #95 [1], the following agreements were achieved:
	Agreements:
· Solutions to avoid RLF at a child IAB node due to parent backhaul link failure should be supported
· Details of the signalling and procedures are to be further considered in the WI stage


In 38.874 [2], the following contents were captured: 
	While the IAB-node observing RLF is aware about backhaul connectivity loss, the descendent IAB-nodes do not have explicit means to identify this upstream backhaul connectivity loss. In case the RLF can be recovered swiftly, as it can be expected for BH-RLF-recovery scenario 1, there may be no need to explicitly inform the descendant IAB-nodes about the temporary BH connectivity loss. When the BH RLF cannot be recovered swiftly, it may be beneficial to release backhaul connectivity to descendant IAB-nodes so that they themselves can seek means to recover from the BH RLF. For this purpose, three options may be considered:
-	Option 1: The IAB-node DU discontinues service. Consequently, the child nodes will also determine BH RLF and follow through the above procedures to recover.
-	Option 2: The IAB-node DU explicitly alerts child IAB-nodes about the upstream RLF. Child IAB-nodes receiving this alert can forward the alert further downstream. Each IAB-node receiving such alert initiates BH-RLF recovery as discussed above. 
-	Option 3: Every IAB-node can regularly share information on, e.g., BH quality, to its child or parent IAB-nodes. In this manner, downstream or upstream RLF can be sensed without taking explicit actions.


In this contribution, we focus on backhaul link radio link failure handling for IAB. First, we analyze the options for backhaul link RLF notification. Then, we discuss some detailed design of the notification and the related procedure.
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As is shown in Figure 1, if RLF or BF happens at the IAB node, the link between the child IAB node and parent node will also be unavailable. However, the child IAB node cannot detect the link failure by itself. Therefore, fast RLF or BF notification mechanism to child IAB nodes is agreed to support.

 
[bookmark: _Ref521073393]Figure 1. RLF of parent backhaul link
To solve this problem, three options are identified:
· Option 1: The IAB-node DU discontinues service. Consequently, the child nodes will also determine BH RLF and follow through the above procedures to recover.
· Option 2: The IAB-node DU explicitly alerts child IAB-nodes about the upstream RLF. Child IAB-nodes receiving this alert can forward the alert further downstream. Each IAB-node receiving such alert initiates BH-RLF recovery as discussed above. 
· Option 3: Every IAB-node can regularly share information on, e.g., BH quality, to its child or parent IAB-nodes. In this manner, downstream or upstream RLF can be sensed without taking explicit actions.
First, the notification should be fast enough, and thus the child IAB node can start the procedure of RLF recovery promptly. Moreover, the impact of multi-hop should be considered. To be specific, the child IAB node may also have child IAB nodes, and they should promptly receive the notification as well.
For Option 1, the IAB node DU discontinues service. After RLF of parent BH link, the IAB node has no way to send message to its child node directly via high layer signaling. Therefore, the only way to discontinue the service is that the IAB node shutting down the periodical signals for RLM. Then, the child node will also determine BH RLF. The speed of the approach depends on the timer of RLM, and it is usually not very fast to avoid unnecessary RLF. Therefore, the notification delay of Option 1 is large. Besides, in multi-hop scenario, the notification delay will be accumulated across hops.
Option 3 also suffers from the problem of large notification delay and accumulation of notification delay across hops. To be specific, the child IAB node cannot get the notification before it receives the regular information on BH link quality. After the child IAB node gets the notification, it cannot send the notification to its child node before the regular sharing of information on BH link quality is transmitted. For Option 2, with explicit signaling, the notification can be sent in a flexible way, and the problems of large notification delay and accumulation of notification delay can be avoided. Therefore, we have the following observation:
Observation 1: Options 1 and 3 suffer from the problems of large notification delay and accumulation of notification delay across hops, which can be avoided by Option 2.
Based on the discussion, we think Option 2 should be supported for explicit notification. As aforementioned, after RLF of parent BH link, the IAB node has no way to send message to its child node directly via high layer signaling, e.g., RRC signaling. Therefore, we have the following observation:
Observation 2: In case of beam/link failure on the parent backhaul link, high layer signaling based notification cannot reach the child node. The only possible signaling is MAC-CE or L1 signaling from the IAB node’s DU to its child node’s MT.
A dedicated L1 signaling for the notification is unreasonable, and thus we have the following proposal:
Proposal 1: A notification mechanism of parent backhaul link condition from an IAB node DU to its child IAB node MT should be supported via MAC-CE signaling.
Generally, if temporary BH connectivity loss happens, the child IAB node should not switch to a new parent node, and thus it seems unreasonable for the IAB node to send the notification to the child nodes right after its determining RLF. However, on the other hand, the IAB node cannot determine the time of link recovery in advance, and thus it can only send the notification after the link recovery failing, which prolongs the time of disconnection for all the child nodes.
To solve this problem, the IAB node can send the notification to the child nodes right after its determining RLF. However, when the child IAB nodes receives the notification, they can set a timer. Before the timer is expired, they child IAB node can still maintain the connection. Meanwhile, they can prepare the procedure of cell reselection, e.g., cell searching, preamble transmission. If the IAB node recovers the BH link before the timer being expired, the child nodes can stop the procedure of cell reselection and recover the connection. Otherwise, the child nodes can proceed the procedure of cell reselection and break the connection totally. In conclusion, by this procedure, the contradiction between long disconnection time and unnecessary cell reselection can be solved.
Therefore, we have the following proposal:
Proposal 2: After receiving the notification, the child IAB nodes can maintain the connection for a while to avoid unnecessary cell reselection in case of temporary BH connectivity failure.
Conclusions
In this contribution, we discuss the backhaul link radio link failure handling for IAB. Based on the discussion, we have the following observations and proposals：
Observation 1: Options 1 and 3 suffer from the problems of large notification delay and accumulation of notification delay across hops, which can be avoided by Option 2.
Observation 2: In case of beam/link failure on the parent backhaul link, high layer signaling based notification cannot reach the child node. The only possible signaling is MAC-CE or L1 signaling from the IAB node’s DU to its child node’s MT.
Proposal 1: A notification mechanism of parent backhaul link condition from an IAB node DU to its child IAB node MT should be supported via MAC-CE signaling.
Proposal 2: After receiving the notification, the child IAB nodes can maintain the connection for a while to avoid unnecessary cell reselection in case of temporary BH connectivity failure.
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