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1	Introduction
RAN2 email discussion [106#43] about the handling of BH link RLF was treated in RAN2#107bis meeting. Following conclusions were made:
· 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.
This contribution addresses aspects that were not completed or were left FFS.
2	Downstream BH link RLF notification
The following conclusion was reached in RAN2#107bis regarding the BH link RLF notification:
	R2 assumes that RLF notification “recovery failure” would be triggered when RRC reestablishment has failed. FFS whether this need to be specified



There was no conclusion so far on the support of additional indications. Additional notification types which were assessed in the email discussion included:
Type 1 – “BH link RLF detected” notification: Indication that BH link RLF is detected by the child IAB-node.
Type 2 – “Trying to recover”: Indication that BH link RLF is detected, and the child IAB-node is attempting to recover from it. 
Type 3 – “BH link recovered”: Indication that the BH link successfully recovers from RLF.
Type 4 – “Recovery failure”: Indication that the BH link RLF recovery failure occurs. As agreed, upon receiving this notification, an IAB node initiates either RRC Reestablishment procedure (non-DC case) or MCG/SCG failure report procedure (DC case).
After companies’ inputs for the subject, following question was formulated:
Question 5 Which of the following options do you think is agreeable for BH RLF notification for downstream, when the child IAB-node is not configured with DC?
· Option 1: Type 4 only 
· Option 2: Type 4 is supported, FFS on need of other type(s)
In the companies’ responses, there was a clear majority supporting further study on also other notification types. Furthermore, in the initial responses for the types of notification, many companies suggested to have more than one type of notification.
As commented during the email discussion, a single notification may not result in optimized behaviour in the failure scenarios. Type 4 “BH link failure” will indicate non-recoverable failure triggering the child node to attempt switching to another parent node as agreed currently. However, additional indication types may be also useful for the receiving node. Type 2 indication can be an “early warning” for the IAB node to initiate preparation of the alternative connections thus enabling the reduction of the connection break if/when the RLF later happens. Such indication would not trigger the child node to switch to another parent right-away, but could be used by the receiving node, e.g. to limit the scheduling grants provided to its child nodes and Access UEs and refrain from sending data/BSRs/SRs to its current parent node. Type 3 indication can follow the Type 2 indication that the BH link was recovered and the normal operation may be continued or resumed.
We think that it is beneficial to support those three types of indications. It should be up to implementation whether IAB node sends Type 2 indication and tries to recover or it sends Type 4 indication right-away. This may depend on whether there are other parent node candidates or not. When receiving Type 2 indication, the receiving node should keep the connection with its current parent node and may optionally (up to implementation) perform other actions such as search for alternative parents, stopping SR/BSR/grant transmissions etc.
Proposal 1: Support Type 2 and Type 3 notifications, in addition to Type 4, for BH link RLF indications.
The last issue to be resolved is what the content of such information is, e.g. it was proposed previously that additional information about other non-operational IAB nodes could be included in the “Recovery failure” indication. We were previously proposing to use BH link RLF indication with SIB1 as such indication could be reused to prevent the nodes seeking for a new parent from accessing non-operational nodes. Even though it was agreed to use BAP to provide the RLF indication, we think SIB1 can still be used to indicate that the IAB-MT should not connect to a specific node. It may be achieved by disabling “IAB support” flag in SIB1 (the flag is discussed in a dedicated e-mail discussion). Therefore, we think there is no need for including any additional information in the BAP C-PDU, other than Indication type.
Proposal 2: BAP C-PDU for RLF indication contains only RLF notification type. No other information is required, e.g. information about other failed nodes.

4	Conclusions
Based on the discussion above on the IAB RLF handling, it is proposed to agree on the following:
Proposal 1: Support Type 2 and Type 3 notifications, in addition to Type 4, for BH link RLF indications.
Proposal 2: BAP C-PDU for RLF indication contains only RLF notification type. No other information is required, e.g. information about other failed nodes.
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