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1	Introduction
The handling of IAB BH RLF has been extensively discussed [1]. According to the discussions, there are a few aspects to clarify. In this contribution, we provide discussions on those aspects and give our views to possible way forward.  

2	Discussions
Without loss of generality, we reuse the model in [1] for discussions. Details are copied below for reference. 
More specifically, we use a model where a BH link lays between the child IAB-node and the parent IAB-node in question (i.e., the two nodes in the middle of Figure 1).  For a child IAB-node, its immediate parent node can be an IAB-node or an IAB-donor, which will not be distinguished in discussions unless needed. The child IAB-node, if configured with DC, connects to two parent IAB-nodes (corresponding to MCG and SCG, respectively).  And, when there is no potential misunderstanding, the next level(s) of child node(s) and parent node(s) of the child/parent IAB-node in the above model will be generally referred to as downstream nodes and upstream nodes, respectively. The discussions cover both non-DC (when DC is not configured for the child IAB-node) and DC case (when DC is configured for the child IAB-node).
2.1 BH RLF recovery by the child IAB-node
non-DC case
According to [1], some companies think there is room for further optimization based on UE’s RLF recovery procedure. 
In our understanding, it is possible to improve the procedure base on implementation, e.g., when the child IAB-node has some a prior information via OAM or system information from candidate parent nodes. Considering the Rel-16 IAB scenario, it is preferable to reuse UE’s RLF recovery procedure in specification. 
Proposal 1	When the child IAB-node is not configured with DC, it applies for BH RLF recovery the same procedure as UE’s RLF recovery as specified in TS 38.331.

DC-case
From the discussions in [1], it is observed that the main flowing piece is the possibility of fast MCG recovery for BH link. 
Although all the details of fast MCG recovery have not been worked out in a separate WI, technically speaking there seems to be no show-stopper for extend fast MCG recovery to IAB use cases. Given the discussions, it seems possible to set up a working assumption for now and see if there is anything broken or needs improvement for BH link. 
Proposal 2	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.

2.2 BH RLF notification to downstream node(s)
non-DC case
Based on [1] the non-DC case seems to have well converged view for downstream BH RLF notification. It is therefore proposed to consider the way forward therein. For easy reference the related proposals are listed below.
Proposed WF for downstream notification, non-DC case
	Supported notification type(s)
	When the child IAB-node is not configured with DC, the following is supported for BH RLF notification to downstream
· “Recovery Failure”: Indication that the BH RLF recovery failure occurs. 
FFS on other possible notification type(s).

	Time/condition of sending the notification by the child-IAB node
	When the child IAB-node is not configured with DC, the notification “Recovery Failure” is sent by the child-IAB node to downstream node(s) when BH RLF recovery fails.

	Behaviour of a node upon reception of the notification

	For an IAB-node not configured with DC, it initiates BH RLF recovery procedure when it receives downstream notification “Recovery Failure”, and if BH RLF recovery fails it generates and sends notification “Recovery failure” to its downstream node.  
No need to specify other behaviour (than those in Proposal 7) for a node upon reception of downstream BH RLF notification for non-DC case.



Proposal 3	RAN2 to discuss and approve the proposals on downstream notification for non-DC cases in section 2.3.3 of [1].
The basic idea of the above proposals is quite simple, i.e., 
· RLF notification just indicates “failure happens” (FFS if there is a need for other types), 
· The notification is sent when failure occurs, and
· A downstream node, upon reception of such notification, initiates recovery procedure, and if that fails as well it sends notification to downstream. 
DC-case
A straightforward idea is to reuse the notification procedure as for non-DC case. Based on the discussions in [1], it seems we can make the following observations. 
Some observations from discussion in [1] on downstream notification, DC case
	Supported notification type(s)
	Same notification type as for non-DC case seems agreeable to all.

	Time/condition of sending the notification by the child-IAB node
	It seems generally OK to adopt the concept of sending the notification when RLF recovery fails, but clarification is needed regarding what “BH RLF recovery fails” means. 

	Behaviour of a node upon reception of the notification
	More clarification is needed on the condition.



We first discuss on the condition of “BH RLF recovery fails”. 
In Proposal 2, the procedure of BH RLF recovery is addressed for DC case. If the child IAB-node detects BH RLF for DC case, it initiates BH RLF recovery procedure based on Proposal 2.Therefore, the condition of “BH RLF recovery fails” for DC case is when the child IAB-node reuse same recovery procedure as specified for Rel-16 UE, and when it fails. This might include two cases for BH link
· case 1: when one of the MCG-link and SCG-link fails, and 
· case 2: when both links fail
But for either case the definition of “recovery fails” should be clear based on Rel-16 UE procedure. It seems also clear that “recovery fails” happens only when BH link RLF has been detected on both MCG-link and SCG-link. With the above clarification, the following is proposed. 
Proposal 4	For DC case, notification “Recovery Failure” is sent by the child-IAB node to downstream node when BH RLF is detected on both MCG-link and SCG-link and BH RLF recovery fails.

Then we try to clarify the condition of receiving RLF notification by a downstream node. 
Cases of a IAB node receiving downstream BH RLF notification, DC case
	Notification from only one parent node
	If the IAB-node only receives notification “Recovery Failure” from one parent node, it initiates BH RLF recovery procedure according to Proposal 2, but does not send notification to downstream. 

	Notification from both parent nodes
	If the IAB-node receives notification “Recovery Failure” separately from both parent nodes, it initiates BH RLF recovery procedure according to Proposal 2, but does not send notification to downstream.  
If BH RLF recovery is initiated but it fails, it sends notification to “Recovery Failure” downstream.

	Notification from one parent node, and RLF detection on the link to another parent node
	It initiates BH RLF recovery procedure based on Proposal 2, and if recovery fails, it sends notification to “Recovery Failure” downstream.



From the above, it can be seen that for a downstream node, the reception of downstream BH RLF notification (i.e., according to type definition it is actually “recovery failure” notification) can be seen as another condition of “BH RLF detection”. This applies to both non-DC and DC case. 
Based on these clarifications the following is proposed. 
Proposal 5	For DC case, the IAB-node initiates BH RLF recovery procedure if “Recovery Failure” notification is received from parent nodes on MCG-link or SCG-link.
Proposal 6	For DC case, the IAB-node generates and sends notification “Recovery Failure” to its downstream node if it receives “Recovery Failure” notification or detects BH RLF separately on MCG-link and SCG-link and if BH RLF recovery fails.

3	Summary
Based on the discussions in section 2, we have the following proposals for RAN2’s further discussions.

Proposal 1	When the child IAB-node is not configured with DC, it applies for BH RLF recovery the same procedure as UE’s RLF recovery as specified in TS 38.331.
Proposal 2	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.
Proposal 3	RAN2 to discuss and approve the proposals on downstream notification for non-DC cases in section 2.3.3 of [1].
Proposal 4	For DC case, notification “Recovery Failure” is sent by the child-IAB node to downstream node when BH RLF is detected on both MCG-link and SCG-link and BH RLF recovery fails.
Proposal 5	For DC case, the IAB-node initiates BH RLF recovery procedure if “Recovery Failure” notification is received from parent nodes on MCG-link or SCG-link.
Proposal 6	For DC case, the IAB-node generates and sends notification “Recovery Failure” to its downstream node if it receives “Recovery Failure” notification or detects BH RLF separately on MCG-link and SCG-link and if BH RLF recovery fails.
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