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Introduction
In RAN2 107bis, the following agreement have been reached on RLF handling:
	· R2 confirm that when the IAB-node is not configured with DC, it applies for BH RLF handling the same mechanisms and procedures as UE’s RLF handling currently specified in TS 38.331 (including e.g. detection and recovery). FFS on need of additional enhancements.
· When NR DC is configured for the IAB-node, 2.1 RLF is detected separately for the MCG-link and for the SCG-link, and 2.2 existing UE procedures are used for MCG-link and SCG-link failure handling.
· The following is agreed as working assumption: BH RLF recovery for DC case reuses UE’s MCG and SCG failure recovery procedures specified in Rel-16. 
· For an IAB-node not configured with DC, it initiates RRC reestablishment when it receives downstream notification “Recovery Failure”.
· For DC case, the IAB-node considers the radio link is failed and uses RRC existing or Rel-16 Mechanism (e.g. MCG or SCG failure report, RRC reestablishment) if “Recovery Failure” notification is received from parent nodes on MCG-link or/and SCG-link.
· R2 assumes that RLF notification “recovery failure” would be triggered when RRC reestablishment has failed. FFS whether this need to be specified.
· BAP layer is used to transmit BH RLF notification(s).
· R2 assumes that Upstream BH RLF notification to Donor CU via current F1-AP signalling is supported. 



In this paper, we discuss why supporting only Type 4 BH RLF notification (i.e. BH recovery failed) for IAB network could not be enough and how the overall network performance can be improved by sending additional notification messages, such as Type 2 (trying to recover) and Type 3 (BH link recovered) to child IAB node(s).
Discussion 
In our view, RLF notifications to the downstream node(s) can help the IAB network minimizing packet losses and effectively coping with link failure situations. So far RAN2 assumes that an IAB node would trigger Type 4 notification, which is an indication from a parent IAB node to child IAB node(s) about RRC re-establishment failure and losing connection with the Donor CU. Thus, this notification message aims at triggering an RRC re-establishment in the child node(s) receiving the message. The proponents for Type 4 notification urged that this notification will facilitate child IAB node(s) to faster reconnect with another parent IAB node compared to other procedures, such as switching off the parent IAB node DU. However, if the recipient IAB node(s) follows the legacy procedure (i.e., camping on the highest ranked cell) there is a high chance that the child nodes will camp on the same parent IAB node since the signal quality of the link between parent and child IAB nodes can still be of high-quality. This negates the purpose of Type 4 notification, i.e., faster RLF recovery via RRC re-establishment. To achieve faster RLF recovery, an additional mechanism such as temporary delisting the parent IAB node cell(s) (with RRC re-establishment failure) for the child IAB node(s) list of candidate cells or temporary barring them would also be needed.  
[bookmark: _Toc24054574]The current RLF Recovery solution (Type 4 message) has a major drawback that there is a high likelihood that a child IAB node camps in the same parent node cell that triggered the re-establishment in the child IAB node, making it difficult for child node to recover from link failure.

Furthermore, in our view, the Type 4 notification should be optional and not a requirement on the part of IAB DU. Since DU is part of a network node, it should be allowed to use other proprietary methods that trigger RRC re-establishment in child IAB node(s). 
[bookmark: _Toc24054900]Type 4 notification (“recovery failure”) should be optional.
[bookmark: _Toc24054901]RAN2 should specify additional mechanism needed to ensure the child node will not try to re-establish to the cell belonging to the parent node that sent the BH RLF notification.
Apart from Type 4, RAN2 discussed (email discussion [106#43] reported in R2-1912127) some other notification types, such as Type 2 and Type 4 that could be beneficial for the overall network performance. For example, before Type 4 notification is received by child node(s), the child node(s) is likely to transmit SR request to its parent node as well as receiving and buffering data from its child node(s) and other UEs. This might lead to buffer overflows in the network. Any lost data due to the buffer overflow will necessarily have to be recovered via higher layers e.g. TCP or application. In our view, to prevent child nodes to transmit UL data and even request network resources via BSR or SR, Type 2 and Type 3 could be useful. When Type 2 is received by a child IAB node, the child IAB node can reduce or stop requesting scheduling resources. It could also trigger the child IAB node to use alternative routes, when available. When the situation is solved, Type 3 indication could allow resuming the request of scheduling resources.  

[bookmark: _Toc24054575]Apart from Type 4, RAN2 discussed (106#43) some other notification types, such as Type 2 (trying to recover) and Type 3 (BH link recovered) that could be beneficial for the overall network performance.
[bookmark: _Toc24054576]When Type 2 is received by a child IAB node, the child IAB node can reduce or stop requesting scheduling resources from parent IAB node with RLF failure.
[bookmark: _Toc24054577]Type 3 indication could allow resuming the request of scheduling resources after the parent IAB node recovers from BH RLF.
[bookmark: _Toc24054902]RAN2 to allow the optional use of Type 2 (trying to recover) and Type 3 (BH link recovered) indication messages. 
[bookmark: _Toc528842915]Conclusion
In the previous sections we made the following observations: 
Observation 1	The current RLF Recovery solution (Type 4 message) has a major drawback that there is a high likelihood that a child IAB node camps in the same parent node cell that triggered the re-establishment in the child IAB node, making it difficult for child node to recover from link failure.
Observation 2	Apart from Type 4, RAN2 discussed (106#43) some other notification types, such as Type 2 (trying to recover) and Type 3 (BH link recovered) that could be beneficial for the overall network performance.
Observation 3	When Type 2 is received by a child IAB node, the child IAB node can reduce or stop requesting scheduling resources from parent IAB node with RLF failure.
Observation 4	Type 3 indication could allow resuming the request of scheduling resources after the parent IAB node recovers from BH RLF.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Type 4 notification (“recovery failure”) should be optional.
Proposal 2	RAN2 should specify additional mechanism needed to ensure the child node will not try to re-establish to the cell belonging to the parent node that sent the BH RLF notification.
Proposal 3	RAN2 to allow the optional use of Type 2 (trying to recover) and Type 3 (BH link recovered) indication messages.
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