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1. Introduction
In the RAN2#116-e meeting, following agreements were achieved for Type-2 and Type-3 RLF indication [1]:
· 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).
The following proposals are left over from RAN2#116-e and agreed to further discuss offline. 
· [032] 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.
· [032] Proposal 5_alt: 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.
· [032] Conditional mobility is not triggered by reception of type-2 indication.
· [032] 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.
· [032] 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.
· [032] 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.
· [032] 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 paper, we contribute to giving the proposals on the trigger conditions and granularity for Type-2 indication as well as the behaviours upon receiving the Type-2 indication. Besides, the granularity of flow control feedback triggered local re-routing is also discussed. 
2. Discussion
2.1 RLF indications
2.1.1 Terminologies
Although there was some concern on using the terminology of R16 “BH RLF indication” to describe Type-4 indication, we think changing the R16 terminology is not necessary and also requires changes to many spec. Thus, we suggest:
Proposal 1: The terminology of Type-4 indication “BH RLF indication” should NOT be changed in R17.
Proposal 2: If RAN2 deems to use “BH RLF recovery failure indication” for type 4 indication, R16 CRs should also be agreed.
2.1.2 Granularity and trigger of Type-2 RLF indication
Based on the RAN2#116-e’s agreements on the Type-2 indication, it may be very late to send the Type-2 indication when the dual connected IAB node detects BH RLF on both CGs or BH RLF on MCG with no fast MCG recovery. The reasons are as follows:
· On one hand, for the dual connected IAB node, if there is BH RLF on the SCG only and no fast SCG recovery, the RLF indication should be triggered since the descendent nodes may have F1-U traffic to be routed through this SCG and they can re-route or suspend routing these traffic upon receiving the RLF indication; 
· On the other hand, consider the CP-UP separation scenario for the dual connected IAB node, as shown in Figure 1 below, where the IAB-2’s F1-C traffic is transmitted over the NR access link on one CG (i.e., configured with F1 over RRC) and the F1-U traffic is transmitted over the BAP layer on the other CG (i.e., configured with F1 over BAP). For IAB-2, all its descendant node’s F1-U traffic should go through the CG configured with F1 over BAP, which could be either SCG or MCG. If that CG fails, no descendant node’s traffic can be transmitted anymore, so the RLF indication should be sent to IAB-2’s child node. 
SCG failure 
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Figure 1. Examples: BH RLF in the CP-UP separation scenario for dual connected IAB node.
Based on above reasons, we thus propose,
Proposal 3: For the dual connected IAB-node configured with CP-UP separation, the trigger condition to send type 2 indication on the BH link level should be upon RLF on the CG configured with “F1 over BAP”.
The granularity of the Type-2 indication should also include per routing ID level in addition to per BH link level. An intuitive motivation is that for the dual connected IAB node, if the RLF on one CG only is detected and the other CG works normally, there still exist some routing IDs that can be routed over the normal CG. In this case, the RLF indication sent by the parent IAB node should not affect the transmission of those packets with routable routing ID of child IAB nodes. So we suggest:
Proposal 4: IAB-node may trigger the Type-2 indication upon RLF on any CG.
Proposal 5: The granularity of Type-2 indication can include per routing ID level.
The conditions for triggering the per BH-link level or per routing-ID level Type-2 indication are given as below.
Proposal 6: When constructing the Type-2 indication BAP control PDU:
· IAB-node includes the “BH link level” in the triggered Type-2 indication, in case of RRC re-establishment.
· IAB-node includes the “routing ID level” in the triggered Type-2 indication, in case only some routing ID(s) is not be able to be routed to the next hop (e.g. not being able to be routed due to one CG RLF in NR-DC case).
Following R16-IAB BAP specification described in 3GPP TS 38.340 [2], the function of RLF indication is supported in the BAP spec., which includes the transmitting and receiving operations for BAP control PDU for BH RLF indication. But the trigger condition is only captured in the BAP spec rather than RRC spec, so we suggest: 
Proposal 7: As in R16, the trigger conditions for type 2/3 will be captured in BAP specification, rather than in RRC, with just some general descriptions.
2.1.3 Behaviours upon receiving Type-2 RLF indication
Given the preceding discussion on the granularity of the RLF indication, the IAB-MT behaviour on receiving the Type-2 indication is clear for the single connection case. Upon receiving the BH link-level Type-2 RLF indication, the IAB-MT should suspend any data to the indicated parent link. If the Type-2 indication is for some routing ID(s), the IAB-MT should suspend any data with the indicated routing ID(s). Therefore, it is proposed,
Proposal 8a: IAB-MT with single parent should suspend routing any data to its parent node, upon receiving Type-2 indication on BH link level.
Proposal 8b: IAB-MT with single parent should suspend routing data with the indicated routing ID to its parent node, upon receiving Type-2 indication on routing ID level.
However, for the dual connection case, upon receiving the Type-2 indication from one parent node, it is not clear whether the IAB-MT should suspend the data for this parent node or try local re-routing to another parent node. This largely depends on the link conditions of the upstream IAB-nodes and the previous routing configuration. If both the MCG and SCG are not available in the DC case, the IAB-MT should suspend routing data to its parent node. Thus, we suggest: 
Proposal 9a: IAB-MT with NR-DC dual parent does not consider the BH link as available for the purpose of local re-routing, upon receiving Type-2 indication on BH link level.
Proposal 9b: IAB-MT with NR-DC dual parent does not consider the BH link for the indicated routing ID as available for the purpose of local re-routing, upon receiving Type-2 indication on routing ID level on the BH link.
As for the propagation of the Type-2 RLF indication, it depends on the IAB-node behaviour upon receiving the Type-2 indication. If the receiving IAB-node can meet the trigger condition of Type-2 indication, then it will send Type-2 indication to its child node naturally, and this should not be considered as “propagation”. As long as the Type-2 RLF indication trigger condition is clearly defined at each IAB-node, there is no need to discuss the propagation behaviour. Therefore, it is proposed,
Proposal 10: RAN2 does not support the propagation of Type-2 indication (i.e. child node can trigger type-2 indication based on its own radio condition).
2.2 Local re-routing based on flow control


Figure 2. Routing and bearer mapping in BAP layer.
Current discussions on the granularity of flow control feedback triggered local re-routing include two options: 1) per routing ID 2) per BH RLC Channel. Consider the IAB node’s routing and bearer mapping behaviour in BAP layer, as shown in Fig. 2, it is seen that if the re-routing is triggered by per routing ID flow control feedback, this should be operated in the routing phase (i.e., egress link selection phase); In contrast, if the re-routing is triggered by per BH RLC Channel feedback, this should be operated in bearer mapping phase (i.e., BH RLC Channel selection phase) after the routing phase, which is a more complicated operation. So we suggest the granularity of flow control feedback triggered local re-routing to be per routing ID, which indicates that if an egress link is determined as congested based on the received flow control feedback, it may be not considered to be available for a BAP routing ID. 
Proposal 11: The granularity of flow control feedback triggered local re-routing is per routing ID. 
Proposal 12: An egress link may be not considered to be available for a BAP routing ID, if it is determined as congested based on the received flow control feedback.
3. Conclusion
In this contribution, we mainly discuss the remaining issues on the type-2 RLF indication and local re-routing based on flow control. It is proposed:
Proposal 1: The terminology of Type-4 indication “BH RLF indication” should NOT be changed in R17.
Proposal 2: If RAN2 deems to use “BH RLF recovery failure indication” for type 4 indication, R16 CRs should also be agreed.
Proposal 3: For the dual connected IAB-node configured with CP-UP separation, the trigger condition to send type 2 indication on the BH link level should be upon RLF on the CG configured with “F1 over BAP”.
Proposal 4: IAB-node may trigger the Type-2 indication upon RLF on any CG.
Proposal 5: The granularity of Type-2 indication can include per routing ID level.
Proposal 6: When constructing the Type-2 indication BAP control PDU:
· IAB-node includes the “BH link level” in the triggered Type-2 indication, in case of RRC re-establishment.
· IAB-node includes the “routing ID level” in the triggered Type-2 indication, in case only some routing ID(s) is not be able to be routed to the next hop (e.g. not being able to be routed due to one CG RLF in NR-DC case).
Proposal 7: As in R16, the trigger conditions for type 2/3 will be captured in BAP specification, rather than in RRC, with just some general descriptions.
Proposal 8a: IAB-MT with single parent should suspend routing any data to its parent node, upon receiving Type-2 indication on BH link level.
Proposal 8b: IAB-MT with single parent should suspend routing data with the indicated routing ID to its parent node, upon receiving Type-2 indication on routing ID level.
Proposal 9a: IAB-MT with NR-DC dual parent does not consider the BH link as available for the purpose of local re-routing, upon receiving Type-2 indication on BH link level.
Proposal 9b: IAB-MT with NR-DC dual parent does not consider the BH link for the indicated routing ID as available for the purpose of local re-routing, upon receiving Type-2 indication on routing ID level on the BH link.
Proposal 10: RAN2 does not support the propagation of Type-2 indication (i.e. child node can trigger type-2 indication based on its own radio condition).
Proposal 11: The granularity of flow control feedback triggered local re-routing is per routing ID. 
[bookmark: _GoBack]Proposal 12: An egress link may be not considered to be available for a BAP routing ID, if it is determined as congested based on the received flow control feedback.
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