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1 Introduction

In RAN2#116-e, the different BH RLF indications were discussed and the several agreements were made [1]. There were several FFSs and the WI rapporteur has recommended focusing on the following issues in RAN2-116bis-e [2]:
RLF indications: 

· Type-2 indication:

· Whether a type-2 indication by dual-connected node can be triggered when (1) the node detects BH RLF on any BH link and (2) it cannot perform re-routing for affected traffic

· Whether a type-2 indication may carry info such as available BAP routing ID

· Whether a type-2 indication should be (conditionally) propagated (e.g., if no alternative path is available).

· Type-3 indication:

· For transmission of type-3 indication, whether to specify a condition for the success of re-establishment, e.g., successful transmission of RRC Reestablishment Complete.

In this contribution, we provide further input regarding these FFSs.
2 On Type-2 indications

When a single connected IAB node detectes an RLF, the actions to be taken are clear (i.e. send a type-2 BH RLF indication to a child node) because the only backhaul link for it is not accessible (at least temporarily, assuming recovery of the link succeeds). If the recovery succeeds, then the IAB node can send a type-3  indication to the child node.
However, for the dual connection case, several considerations should be taken into account (whether the two parents are connected to the same donor CU, whether the affected link is the link to the MCG or SCG, etc). Consider an example case where the IAB node that is dual connected to two parents (parent_1 and parent_2) has two child node (child_1 and child_2). Further assume that the packets arriving via child_1 are routed via parent_1 while those of child_2 are mapped to parent_2. 

If RLF is detected on the link towards parent_1, this should not affect the packets of child_2, as long as the link to parent_2 is functioning. The case is similar for RLF detected regarding the link to parent_2 while the link towards parent_1 is working.  But it can’t be assumed that the packets that are coming from one child are always mapped towards the same parent link (e.g. packets for two UEs, where one is served by donor CU1 and another served by donor CU2, may have to pass the same intermediate IAB node that has two parents).  
Observation 1:
Even if one of the backhaul links of a dual connected IAB node is functioning well, the IAB node may not be able to re-route the packets that were mapped originally mapped to the link being recovered.

Since an IAB node does not necessarily know whether the packets are destined for the same donor CU or towards may have two child nodes, where the packets coming fromone of them is mapped to the  the two parents may be connected to different donor CUs, which may make local re-routing infeasible. 
One way is for the network to configure a dual connected IAB node with an indication whether one destination BAP routing ID (i.e. destination donor DU) is routable to another destination BAP routing ID. Another way is to leave the decision to the child node and the IAB node include the BAP routing ID associated with the link that is being affected. The later provides a more flexible way. Thus, we propose:

Proposal 1:
A dual connected IAB node will send a type-2 RLF indication to a child node upon detecting an RLF on the MCG or SCG link, if any destination BAP routing ID that is mapped to the failed link can not be rerouted via the other functioning link.

Proposal 2:
Type-2 RLF indication may include information regarding the impacted destination BAP routing ID(s). If no such information is provided, child nodes will assume that all destination BAP routing IDs are not temporarily routable via the IAB node that sent the type-2 indication.

Regarding the further propagation of the received type-2 indication by child node to their children, that depends whether the concerned child node is able to re-route packet to an alternate link. If that is not possible, then it could make sense to propoage the indication, as that will allow the receiving nodes use alternate paths while the main path is being receovered. However, this may backfire, (specially in the case of a network with several hops), as there may be nodes that have no alternate path that may unnecessarily pause their transmission to a parent with a perfectly functioning backhaul link just because some link several hops upstream is being receovered. Thus, a more flexible approach is to let the propagation to be a configurable behavior.
Proposal 3:
A node receiving a type-2 RLF indication may propagate the indication further to a child node, if it is not able to reroute packets via an alternate link/path.

Proposal 4:
The propagation of type-2 RLF indication is network configurable. 

Another issue is whether further requirements should be put regarding when a node that has sent a type-2 indication can send a type-3 indication. The requirement should be that the node has now a functioning link to its parent. There are 2 cases:
· The UE sends the re-establishment request and it gets either RRCReestablishment or RRCSetup command. The UE responds by sending the RRCReestablishmentComplete or RRCSetupComplete message
· The UE starts the re-establishment procedure, but the cell selected in the reselection procedure is a CHO candidate and handover to this cell is performed successfully.
Thus, we propose:

Proposal 5:
A node that has sent a type-2 RLF indication will send a type-3 indication to child nodes upon sending one of the following messages to a target cell:

· RRCReestablishmentComplete 

· RRCSetupComplete 

· RRCReconfigurationComplete

3 Conclusion
In this contribution, the following observations and proposals were made regarding BH RLF indications in IAB:
Observation 1:
Even if one of the backhaul links of a dual connected IAB node is functioning well, the IAB node may not be able to re-route the packets that were mapped originally mapped to the link being recovered.

Proposal 1:
A dual connected IAB node will send a type-2 RLF indication to a child node upon detecting an RLF on the MCG or SCG link, if any destination BAP routing ID that is mapped to the failed link can not be rerouted via the other functioning link.

Proposal 2:
Type-2 RLF indication may include information regarding the impacted destination BAP routing ID(s). If no such information is provided, child nodes will assume that all destination BAP routing IDs are not temporarily routable via the IAB node that sent the type-2 indication.

Proposal 3:
A node receiving a type-2 RLF indication may propagate the indication further to a child node, if it is not able to reroute packets via an alternate link/path.

Proposal 4:
The propagation of type-2 RLF indication is network configurable. 

Proposal 5:
A node that has sent a type-2 RLF indication will send a type-3 indication to child nodes upon sending one of the following messages to a target cell:

· RRCReestablishmentComplete 

· RRCSetupComplete 

· RRCReconfigurationComplete
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