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1. Introduction
Some agreements of RLF notification to downstream node and upstream node have been achieved in the previous RAN2 meeting. Also, this issue of RLF notification was discussed in the email discussion of [106#43][IAB] Backhaul RLF. Furthermore, this contribution aims to discuss the remaining issues based on our analysis.
2. Discussion
According to the email discussion, we have the following proposals for the time point of notification transmission.
Proposal 6 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.

Proposal 9 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.

In this section, I would like to discuss the trigger condition to transmit the notification of recovery failure to downstream node. According to the above proposals from email discussion which are supported by majority, BH recovery failure can be considered as trigger condition. According to the re-establishment procedure, UE initiates the re-establishment procedure upon detecting radio link failure. Then, UE starts timer T311 and performs cell selection. If UE cannot find one suitable cell, UE enters RRC_IDLE. If UE selects one suitable cell, UE starts T301 upon transmission of RRCReestabilshmentRequest. If T301 expires, UE goes to RRC_IDLE. According to the above analysis, T311 or T301 expiry means RLF recovery failure.
Proposal 1:  Trigger condition for transmitting the notification of recovery failure to downstream node should be specified.

Proposal 2: T311 expiry or T301 expiry can be considered as BH recovery failure.
· For the IAB node without DC configuration, the notification of “Recovery Failure” is sent by the IAB node to downstream node upon T311 expiry or T301 expiry.
· For IAB node with DC configuration, the notification of “Recovery Failure” is sent by the IAB node to downstream node upon T311 expiry or T301 expiry of last link of DC.
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Figure: BH RLF
There is a reestablishment cause included in the re-establishment request when UE performs re-establishment in legacy specification. There are three causes for selection as follows. The cause of reconfigurationFailure is used to reconfiguration failure. The cause of handoverFailure is used to handover failure e.g. T304 expiry. The cause of otherFailure is used for the remaining case, e.g. RLF.
ReestablishmentCause ::= ENUMERATED {reconfigurationFailure, handoverFailure, otherFailure, spare1}

If RLF of the link between IAB node1 and IAB node2 happens (see figure), IAB node2 will perform reestablishment procedure. The cause e.g. otherFailure can be included in the re-establishment request as legacy. If IAB node2 fails to re-establish the link, IAB node2 will transmit the notification of recovery failure to IAB node3. Once receiving the notification, IAB node3 will initiate the re-establishment procedure. The question is whether the cause of otherFailure can be used in its re-establishment request. If IAB node3 succeeds in the reestablishment including the cause of otherFailure in another CU e.g. CU2, the new CU2 is not aware of backhaul link failure in IAB node3 side. According to the legacy specification, IAB node3 may report the measurement result for the neighbor cell (IAB node2) after switching to CU2. If the channel quality of IAB node2 is better than the serving cell, the CU2 may attempt to handover IAB node3 back to the previous CU based on the measurement result. As usual, the previous CU may reject the handover request if RLF has not be recovered. In general, IAB node2 needs more time for RLF recovery since IAB node2 has to inform the downstream node with recovery failure. Therefore, we suggest a new cause of backhaul link failure for the case that IAB node2 performs reestablishment because of link failure of the upstream node.
Proposal 3: A new cause of ‘backhaul link failure’ should be introduced for the case that IAB node performs reestablishment because of backhaul link failure rather than its own Uu link failure.
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Proposal 1:  Trigger condition for transmitting the notification of recovery failure to downstream node should be specified.

Proposal 2: T311 expiry or T301 expiry can be considered as BH recovery failure.
· For the IAB node without DC configuration, the notification of “Recovery Failure” is sent by the IAB node to downstream node upon T311 expiry or T301 expiry.
· For IAB node with DC configuration, the notification of “Recovery Failure” is sent by the IAB node to downstream node upon T311 expiry or T301 expiry of last link of DC.

Proposal 3: A new cause of ‘backhaul link failure’ should be introduced for the case that IAB node performs reestablishment because of backhaul link failure rather than its own Uu link failure.
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