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In RAN WG2 Meeting #114e, the following agreements were achieved [1]:
	 
· Assume that the IAB-donor will configure (alternative) egress links that can be used at local re-routing (at least with same destination, FFS same routing ID)
· The trigger to generate a type 2 RLF indication is at RLF detection. FFS whether for both: single and dual connection cases.
· The trigger for type 3 RLF indication transmission is successful recovery after BH RLF. FFS whether for both: single and dual connection cases.
· Type 2 and Type 3 BH RLF Indications are transmitted via BAP Control PDU.
· Upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment.
· If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing and whether/how the action on type-2 indication is configurable is FFS.





In RAN WG2 Meeting #113e, the following agreements were achieved [2]: 
	
· RAN2 to support type-2/3 RLF indication (FFS specified behavior(s) TS impact, FFS details).
· Type-2 RLF indication may be used to trigger local rerouting 
· Type-2 RLF indication may be used to trigger deactivation of IAB-supported in SIB 
· Type-2 RLF indication may be used to trigger deactivation or reduction of SR and/or BSR transmissions 




This paper addresses type-2/3 RLF indications.
Discussion
2.1 Terminology for type-2/3/4 RLF indications
We propose to use the same terminology for RLF indications as in the running CR to TS 38.300 [3]:
· BH RLF detection indication for type-2 RLF indication
· BH recovery indication for type-3 RLF indication
· BH recovery failure indication for type-4 indication

Proposal 1: Agree to the following terminology: BH RLF detection indication, BH recovery indication and BH recovery failure indication for type-2/3/4 RLF indications respectively.
2.2 Stage-2 description of behavior of receiving node of type-2/3 RLF indications
RAN2#113-e agreed that a type-2 RLF indication may trigger local rerouting, deactivation of IAB-supported in SIB, and deactivation or reduction of SR and/or BSR transmissions at the receiving node.
RAN2#114-e further agreed that a type-2 RLF indication does not trigger RRC re-establishment at the receiving node.
These behaviors for receiver of type-2 RLF indication (and behavior for receiver of type-3 indication) should be captured in stage-2 spec just like the behavior of receiver of type-4 RLF indication is captured in Rel-16 spec.

Proposal 2: Agreed behavior of receiving node of type-2/3 RLF indications should be captured in stage-2 spec.

2.3 Content and trigger of Type-2/3 RLF indications


Figure 1 - BH RLF for dual-connected IAB-node
Two options were discussed for the content of type-2 RLF indication:
· Option 1: The type-2 RLF indication is empty (similar to type-4 RLF indication in Rel-16)
· Example: in figure 1, IAB2 sends type-2 indication to IAB1 with empty content 
· Option 2: The type-2 RLF indication provides info on the availability/unavailability of BAP routing IDs after RLF has occurred 
· Example: in figure 1, IAB2 sends type-2 indication to IAB1 that includes either unavailable BAP routing IDs (to the left) or available BAP routing IDs (to the right)

Rel-16 IAB defined intra-donor-DU local rerouting at IAB2. Rel-17 IAB defines inter-donor-DU local rerouting at IAB3. Therefore, upon detecting RLF on one of the parent links in figure 1, IAB2 can reroute traffic of IAB1 to the other available parent link. Thus, IAB2 does not have to send a type-2 RLF indication to IAB1 at all.

Observation 1: upon detecting RLF, ONLY two scenarios are valid:
· All paths are not available and there is a need to send type-2 indication
· At least one path is available and there is no need to send type-2 indication

This has two consequences:
· A dual-connected node with RLF on a single parent link does not send type-2 indication
· A type-2 indication does not need to carry available/not available BAP routing IDs

Proposal 3: A dual-connected IAB-node with RLF on a single parent link should not send a type-2 RLF indication
Proposal 4: A type-2 indication should not carry list of available/not available BAP routing IDs

After the dual-connected node’s parent link recovers, no type-3 indication should be sent since a type-2 indication was not sent beforehand.

Proposal 5: No type-3 RLF indication is transmitted after RLF recovery if a type-2 RLF indication was not transmitted prior to RLF recovery.

If a dual-connected node detects RLF on both parent links, it may send a type-2 RLF indication.

Proposal 6: A dual-connected node with RLF on both parent links may send a type-2 RLF indication.
2.4 Propagation of type-2 RLF indication


Figure 2 - Receiving node of type-2 RLF indication is single-connected
In the example of figure 2, IAB2 receives a type-2 RLF indication but has no alternative path to reroute traffic.
· If IAB2 propagates the type-2 RLF indication to IAB1, IAB1 triggers local rerouting towards IAB4. This reduces/prevents congestion at both IAB1 and IAB2.
· If IAB2 does not propagate the type-2 indication to IAB1, IAB2 will have to stop scheduling IAB1. IAB1 does not reroute traffic to IAB4 since no explicit indication is received from IAB2 (similar to FC feedback for DL congestion). Congestion occurs at IAB1.

Therefore, IAB2 should propagate the type-2 indication in this scenario. The following is proposed:

Proposal 7: A receiver of a type-2 RLF indication should propagate the indication to the next tier in case it has no alternative path available.

A similar behavior can be defined for a type-3 RLF indication.
Proposal 8: Type-3 RLF indication should be propagated in case the preceding type-2 RLF indication was also propagated.




2.5 Conditions for activation of behavior by receiving node of type-2 RLF indication
The IAB-node receiving type-2 RLF indication may perform the following behaviors:
· Local rerouting
· Suppression of IAB-supported indicator in SIB1
· Reduction of BSR transmissions to the parent node.

Local rerouting should always be applied if possible. The other two behaviors can be left up to implementation.



2.6 Behavior of receiving node of type-3 RLF indication
The receiving node of a type-3 RLF indication reverts to the original behavior before receiving the type-2 RLF indication.



Proposal 9: The IAB-node receiving type-3 RLF indication should return to the original behavior it had before reception of type-2 RLF indication.



 

Conclusion
This paper addressed type-2/3 RLF indications. The following observations and proposals have been made:
Observation 1: upon detecting RLF, ONLY two scenarios are valid:
· All paths are not available and there is a need to send type-2 indication
· At least one path is available and there is no need to send type-2 indication

Proposal 1: Agree to the following terminology: BH RLF detection indication, BH recovery indication and BH recovery failure indication for type-2/3/4 RLF indications respectively.
Proposal 2: Agreed behavior of receiving node of type-2/3 RLF indications should be captured in stage-2 spec.
Proposal 3: A dual-connected IAB-node with RLF on a single parent link should not send a type-2 RLF indication
Proposal 4: A type-2 indication should not carry list of available/not available BAP routing IDs
Proposal 5: No type-3 RLF indication is transmitted after RLF recovery if a type-2 RLF indication was not transmitted prior to RLF recovery.
Proposal 6: A dual-connected node with RLF on both parent links may send a type-2 RLF indication.
Proposal 7: A receiver of a type-2 RLF indication should propagate the indication to the next tier in case it has no alternative path available.
Proposal 8: Type-3 RLF indication should be propagated in case the preceding type-2 RLF indication was also propagated.
Proposal 9: The IAB-node receiving type-3 RLF indication should return to the original behavior it had before reception of type-2 RLF indication.
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