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1 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In RAN2#116e RAN2 engaged in online and offline discussions to progress the status of RLF indication enhancements [1]. Several agreements were reached related to Rel. 17 enhancements for RLF indications [2]:
Type 2 indication by dual-connected node is triggered when the node initiates RRC re-establishment resulting from BH RLF on both CGs or BH RLF on MCG with no fast MCG recovery.
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.  
A node can transmit type-3 indication only if it previously sent type-2 indication, i.e., type-3 indication cannot be triggered without triggering type-2 indication previously.
Upon reception of type-2 indication, the node should perform local re-routing if possible.  
Upon reception of type-3 indication, the actions (e.g. local re-routing) triggered upon reception of a previous type-2 indication should be reversed, if possible.
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)

For triggering condition of type-2 indication by a single-connected node, initiation of RRC re-establishment is a sufficient condition to trigger type-2 indication.
If option 2) is chosen in P1 (i.e. dual-connected node triggers type 2 indication when the node detects BH RLF on any BH link) and option 2 is chosen in P7 (i.e. Received type-2 indication is further propagated),  type-2 indication sent by a single-connected node includes routing ID information indicating which routing IDs are not available. FFS whether inclusion of routing ID can be omitted in some cases. Otherwise, type-2 indication sent by a single-connected node does not carry any further information related to BH RLF.
Conditional mobility is not triggered by reception of type-2 indication.
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.
RAN2 does not specify UL transmission constraints (e.g. SR/BSR) to a node receiving the type-2 indication, i.e., whether the node can transmit uplink transmission is left to implementation of the node and also up to scheduling policy of a node transmitting the type-2 indication. FFS whether we need to add a Note in stage-2/3 CR.
RAN2 does not specify that IAB-support indicator is toggled by reception of type-2 indication, i.e., when how to set IAB-support indicator it is up to implementation. FFS whether we need to add a Note in stage-2/3 CR.
To agree that the following terms are used:
-  Type-2:  “BH RLF detection indication”, 
-  Type-3: “BH RLF recovery indication” , and
- Type-4: FFS whether “BH RLF recovery failure indication” or existing name “BH RLF indication”

In this contribution we discuss some remaining issues related to RLF indication enhancements for dual-connected IAB nodes and propose some solutions.
2 Discussion
As mentioned in the introduction RAN2 has agreed that the trigger to generate a BH RLF detection indication (Type-2 BH RLF indication) is the detection of an RLF condition. RAN2 also agreed that reception of a BH RLF detection indication may be used to trigger local routing. However, it should be noted that when the IAB node detects a RLF condition, it immediately attempts to recover from this link failure. Hence, a BH RLF detection indication warns a downstream node of a transient condition, from which the BH link is very likely to quickly recover. If the BH link does not recover from the RLF, then the IAB node will send a Type-4 BH RLF indication, for which descendant nodes will take appropriate actions as specified in Rel. 16.
Observation 1: A BH RLF detection indication (Type-2 BH RLF indication) warns descendant nodes of a transient condition which the IAB node is likely to recover from quickly.
As the condition that triggers a BH RLF detection is transient, there is no strong motivation to overly optimize the indication and the information it conveys. Therefore, RAN2 should strive to define a solution for the BH RLF detection indication which has minimum complexity.
Proposal 1: RAN2 will minimize the complexity of the BH RLF detection indication solution.
A dual connected IAB node experiencing a RLF condition on one BH link can potentially perform rerouting of affected traffic via the other link, if appropriately configured. A key remaining issue is whether such an IAB-node should trigger a BH RLF detection indication towards a child node if only some of the upstream traffic can not be rerouted. It could be beneficial for example to avoid transmitting a BH RLF detection indication if all of the traffic that would have been routed via the affected backhaul link could be rerouted to the other BH link.
Proposal 2: A dual-connected IAB node does not transmit a BH RLF detection indication if all the traffic routed via a backhaul link experiencing RLF can be rerouted via an alternate BH link.
It has been proposed [1] a BH RLF detection indication can include routing ID information for traffic that could not be rerouted by a dual-connected parent node experiencing RLF on one of its backhaul links. Presumably, this would enable a child node receiving this BH RLF detection indication to preferentially treat traffic with these specific routing IDs. For example, the child node could locally reroute this traffic rather than route it towards the parent IAB node experiencing the RLF. However, we should consider that a variable number of routing IDs would need to be signalled via a single BH RLF detection indication to the child node, and each routing ID comprises 20 bits. Therefore, the BH RLF detection indication would not only have variable link, but it could also potentially be very large in typical scenarios, which could negatively impact the reliability and/or latency of such an indication. However, considering that the reception of a BH RLF detection indication identifies a transient condition experienced by the parent node, it would not be efficient to signal routing ID information a BH RLF detection indication. 
Proposal 3: The BH RLF detection indication does not indicate routing ID information of traffic that can not be rerouted by an IAB node. 
The parent IAB node can be configured to route a specific routing ID towards its MCG BH link or its SCG BH link. Furthermore, whether a specific routing ID can be locally rerouting towards the alternate link in case of a RLF failure is also based on configuration provided by the donor-CU. Although a child node has no way to know how its parent IAB node is configured to route (or reroute) a particular routing ID, the donor-CU does know this information. Thus, a simple approach to achieve preferential treatment by the child IAB node, would be for the IAB donor to configure the child IAB node to reroute, or not reroute, that specific routing ID based on the reception of BH RLF detection indication from its parent. Then the parent IAB node need only indicate to its child node whether it is experiencing a RLF on its MCG link, its SCG link, or both. The child node could then perform rerouting for each impacted routing ID according to the specific prior configuration provided by the donor.
For example, the parent IAB node is configured to route packets with Routing ID 1 towards its MCG BH link, but it is not configured to reroute these packets towards the SCG BH link if its MCG BH link suffers a RLF. In this case, if the MCG link of this parent IAB node experiences a RLF it may be useful for a child node to reroute packets with Routing ID 1 rather than routing these packets towards the parent experiencing the RLF. The IAB donor could configure the routing table entry at the child node to trigger rerouting for Routing ID 1 if the next hop IAB node indicates {MCG BH Link: not available, SCG BH Link: available}. Similarly, if the parent node is configured to route Routing ID 2 towards its SCG link but is not configured to reroute it to the MCG link if there is an SCG link RLF, then the IAB donor can configure the child node to reroute Routing ID 2 if the next hope parent indicates {MCG BH Link: available, SCG BH Link: not available}. Finally, let the parent IAB node be configured such that Routing ID 3 packets are rerouted to an alternate BH link, then the IAB donor would simply not need to configure the child node to perform any rerouting for Routing ID 3 in case the parent node reports a BH RLF detection indication.
Observation 2: To achieve preferential rerouting at an IAB node in response to receiving a BH RLF detection indication, it suffices for the indication to identify which of the parent IAB node’s UL BH links (MCG or SCG BH link) is not available. The IAB donor can configure the routing table of each child to trigger rerouting of specific routing IDs, if needed, in response to the BH RLF detection indication.
If the BH RLF detection indication identifies which of the IAB node’s UL BH links is not available, then it would also be useful for the BH RLF recovery indication to provide similar information. Let’s say for example an IAB node transmits a BH RLF detection indication towards a child node reporting that both its MCG and SCG BH links are experiencing RLF. After some time the MCG BH link may have recovered but not yet the SCG BH link. In this case, the IAB node should send a BH RLF recovery indication reporting {MCG BH Link: available, SCG BH Link: not available} so that the child node can perform appropriate routing/rerouting.
Proposal 4: Both the BH RLF detection indication and the BH RLF recovery indication transmitted by a dual-connected IAB node shall indicate the availability of its MCG and SCG BH links. The details of how this information is reported within the BH RLF indications, and how a child node is configured to react to this information is FFS.

3 Conclusion
In this contribution we discussed some remaining issues related to RLF indication enhancements for dual-connected IAB nodes. We have the following observations and proposals:
Observation 1: A BH RLF detection indication (Type-2 BH RLF indication) warns descendant nodes of a transient condition which the IAB node is likely to recover from quickly.
Observation 2: To achieve preferential rerouting at an IAB node in response to receiving a BH RLF detection indication, it suffices for the indication to identify which of the parent IAB node’s UL BH links (MCG or SCG BH link) is not available. The IAB donor can configure the routing table of each child to trigger rerouting of specific routing IDs, if needed, in response to the BH RLF detection indication.

Proposal 1: RAN2 will minimize the complexity of the BH RLF detection indication solution.
Proposal 2: A dual-connected IAB node does not transmit a BH RLF detection indication if all the traffic routed via a backhaul link experiencing RLF can be rerouted via an alternate BH link.
Proposal 3: The BH RLF detection indication does not indicate routing ID information of traffic that can not be rerouted by an IAB node.
Proposal 4: Both the BH RLF detection indication and the BH RLF recovery indication transmitted by a dual-connected IAB node shall indicate the availability of its MCG and SCG BH links. The details of how this information is reported within the BH RLF indications, and how a child node is configured to react to this information is FFS.
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