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1. Introduction
In this contribution, we discuss open issues related BH RLF indications. 
2. Discussion
Type-2 indication for dual-connected node.
For dual-connected nodes, RAN2 discussed following two options and agreed that option1 is taken as baseline, given the observation that the option2 boils down to the option1 when both CGs fail. 
Option1) A dual-connected node triggers type-2 indication when the node initiates RRC re-establishment resulting from BH RLF on both CGs or BH RLF on MCG with no fast MCG recovery. 
Option2) A dual-connected node triggers type-2 indication when if both conditions are met: a) when the node detects BH RLF on any BH and b) it cannot perform re-routing for affected traffic.
It is FFS whether option2 (early type-2 indication) is supported or not, as captured in RAN2 agreements
	FFS if Type 2 indication by dual-connected node can be triggered when the node detects BH RLF on any BH and it cannot perform re-routing for affected traffic (if agreed see R2-2111539 for more details)


During the offline discussion at [AT116-e][32] the preference between option1 and 2 was almost equally split among companies. In general, when one IAB node (say node A) experiences a failure of one backhaul, type-2 indication needs not be necessarily triggered if local re-routing to the other backhaul link is possible. 
However, there are cases where local re-routing is not always possible. For example, if the other backhaul is connected to DU of a different donor, local re-routing cannot be triggered. On the other hand, even if local re-routing to the other node is possible, it may be better that child nodes of the node A also trigger local re-routing in order to alleviate temporary increase of traffic onto the other backhaul due to the local re-routing. Option2 allows the child nodes to perform local re-routing as such, which in turn leads to reduction of the amount of traffic to be re-routed by the node A. We believe such proactive traffic distribution enabled by option2 improves system stability and hence transport performance of concerned traffic flows. 
Proposal 1: A dual-connected node triggers type-2 indication when if both conditions are met: a) when the node detects BH RLF on any BH and b) it cannot perform re-routing for affected traffic.
During the offline discussion in [AT116-e][032], the following set of proposals was also formulated as potential agreements that can be possibly agreed if the option2 above is agreed. 
	· Type-2 indication includes routing ID information indicating which routing IDs are not available.
· A node can transmit type-3 indication if the failed BH is recovered, where the node consider the following condition:
· MCG is considered as getting recovered upon reception of reconfigurationWithSync for MCG; and 
· SCG is considered as getting recovered upon reception of reconfiguration for SCG. FFS if further detailed condition, such as routing availability, should be considered. 



Contents of type-2 indication
The offline discussion summary of [AT116-e][32] already states that the following can be potentially agreed if option2 above is taken. 
· Type-2 indication includes routing ID information indicating which routing IDs are not available.
Hence, along with the proposal1 above, we suggest:
Proposal 2: Type-2 indication triggered by dual-connected node includes routing ID information indicating which routing IDs are not available.
For a type-2 indication that is triggered by a single-connected node, this indication does not have to include any routing information, since the absence of the routing IDs in the type-2 indication itself indicate that all relevant routing ID are unavailable. 
Proposal 3: Type-2 indication triggered by single-connected node does not include routing ID information.  
Propagating received type-2 indication
It is FFS whether to support further propagating received type-2 indication to child nodes, as captured in the RAN2 agreement. 
	For the need of further propagating received type-2 indication, FFS which option to take: 
Option 1) Received type-2 indication is not propagated further (unless a normal type-2 triggering condition is met).
Option 2) Upon reception of type-2 indication, the node should further propagate type-2 indication to the child if it has no alternative path available.



Type-2 indication provides performance benefit when a node receiving type-2 indication is capable of taking some actions such as local re-routing. But, there is a case that the node (say node Y) receiving type-2 indication is not capable of local re-routing but child nodes (say node Z) of node Y are capable of local re-routing. In that case, if the type-2 indication received by node Y is not propagated to node Z, the node Z’s capability of local re-routing is not fully exploited. That is, the triggered type-2 indication is of no use in effect. For this reason, further propagation of a received type-2 indication make sense. 
However, there is an increase of complexity to support further propagation of a type-2 indication. For instance, it should be discussed how may hops the indication can propagate, and whether the indication can be simply forwarded or other means should be considered to best exploit type-2 indications. 
Given the complexity and potential gain, we think that limiting the type-2 indication to  our view, one hop propagation is sufficient in most cases. Further optimization for multi-hop propagations can be left to later releases. 
[bookmark: _GoBack]Proposal 4: Upon reception of type-2 indication, the node does not propagate type-2 indication any further, regardless of whether the node has no alternative path available.
Need for detailed condition to trigger type-3 indication. 
On type-3 indication, it is FFS whether to specify detailed triggering condition
	A node can transmit type-3 indication if re-establishment is successful. FFS whether to specify a detailed condition for success of re-establishment, e.g., successful transmission of RRC reestablishment complete. FFS whether to also include additional triggering condition such as successful transmission of ReconfigurationComplete, which is for the case the node initiates re-establishment and selects a CHO candidate cell and hence performs CHO successfully.  



As per the current specification, a failed backhaul may recover via a) re-establishment success or b) successful CHO during the re-establishment procedure. Hence, these two cases should be specified as triggering condition of type-3 indication. From RRC point of view, re-establishment is determined to be successful if RRC receives RRCReestablishment. Since triggering of type-3 indication is not time critical, compared to triggering of type-2 indication, no more detailed triggering conditions other than specifying the earliest triggering moment have to be defined. 
Proposal 5: Type-3 indication can be triggered no earlier than submission of RRCReestablishmentComplete from RRC to lower layers. 
Proposal 6: Type-3 indication can be triggered no earlier than a successful CHO to a cell during re-establishment procedure. 
Terminology 
In the current specifications, type-4 indication is referred to as “BH RLF indication”. In the RAN2#116, it was discussed whether to rename the indication to “BH RLF recovery failure indication” but no clear conclusion was reached. Now that type-2 and type-3 BH RLF indications are introduced, the name “BH RLF indication” itself is considered somehow misleading in that “BH RLF indication” could be read as a generic set of all types of BH RLF indications. To avoid confusion, it is strongly desirable to use accurate name for type-4 indication, i.e., “BH RLF recovery failure indication” should be used from Rel-17. 
Renaming of existing indication from a new release however creates inconsistent names across specification releases, which we normally try to avoid. While renaming from Rel-16 could remove such inconsistency, we think inconsistency of the name across releases does not cause any real problem within Rel-16 and hence renaming in Rel-16 specifications is not needed.  
Proposal 7: Type-4 indication is referred to as “BH RLF recovery failure indication” from Rel-17. No changes to Rel-16 specifications are needed. 
3. Conclusion 
Proposal 1: A dual-connected node triggers type-2 indication when if both conditions are met: a) when the node detects BH RLF on any BH and b) it cannot perform re-routing for affected traffic.
Proposal 2: Type-2 indication triggered by dual-connected node includes routing ID information indicating which routing IDs are not available.
Proposal 3: Type-2 indication triggered by single-connected node does not include routing ID information.  
Proposal 4: Upon reception of type-2 indication, the node does not propagate type-2 indication, regardless of whether the node has no alternative path available.
Proposal 5: Type-3 indication can be triggered no earlier than submission of RRCReestablishmentComplete from RRC to lower layers. 
Proposal 6: Type-3 indication can be triggered no earlier than a successful CHO to a cell during re-establishment procedure. 
Proposal 7: Type-4 indication is referred to as “BH RLF recovery failure indication” from Rel-17. No changes to Rel-16 specifications are needed. 
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