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1 Introduction
In RAN2#116e, some agreements on type-2/3 BH RLF indication are [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)

· [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 contribution, we would like to identify an open issue on the control plane behavior upon receiving the BH RLF detection indication and propose some solutions.
2 Discussion 
It has been agreed in RAN2 that when IAB node receives a BH RLF detection (type-2) indication from its parent, it may select an alternative path for local re-routing. Local re-routing happens at BAP sublayer, which is suitable for backhaul traffic (F1-U and F1-C). For IAB-MT’s RRC and NAS connections, there is no BAP sublayer for them at this IAB-MT. The protocol stack for the SRB is shown in Figure 1. Therefore, local re-routing is not applicable for control data. How to ‘re-route’ RRC/NAS of IAB-MT upon reception of type-2 BH RLF indication needs to be addressed, since RRC/NAS does not go through BAP at this node. Some enhancements are needed for control plane transmission in this scenario.
Observation 1: Local re-routing cannot handle IAB-MT’s SRB.
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Figure 1. Protocol stack for the support of IAB-MT’s RRC and NAS connections [2]
With the similar principle of local re-routing, cell group re-selection for transmission of RRC messages should be supported upon reception of the type-2 BH RLF indication. We propose several options where solution in each option is applicable to specific condition.
Option 1: make use of split SRB
If split SRB1 or SRB2 is configured and pdcp-Duplication is not configured, change the primaryPath of this SRB to refer to the other cell group than the one through which the type-2 BH RLF indication is received. For example, when type-2 BH RLF indication is received from MCG, the UL RRC and NAS can then be transmitted through SCG. This method is simple and straightforward if split SRB is configured. In legacy network configuration, the primaryPath for an SRB can only be set to refer to MCG, so this option can actually only be applicable to BH RLF detection indication from MCG. It is not useful for RRC message on SRB3 if type-2 BH RLF indication is received via SCG.
Proposal 1: If a split SRB is configured, pdcp-Duplication of its PCDP entity is not configured, and the BH RLF detection indication is from MCG, then set the primaryPath to refer to SCG.

Option 2: enhance ULInformationTransferMRDC
When receiving type-2 BH RLF notification from MCG, split SRB1/2 is not configured, and SRB3 is configured, we may enhance the current ULInformationTransferMRDC to carry the SRB1 or SRB2 RRC messages on SCG. RRC Transfer from SN to MN is needed, if this IAB node connects to two donors. In this way, RRC messages such as MeasurementReport, FailureInformation, UEAssistanceInformation, RRCReconfigurationComplete message, can be contained in ULInformationTransferMRDC and transferred to the network via SRB3.
Similarly, when receiving type-2 BH RLF notification from SCG, we may enhance the current ULInformationTransferMRDC to carry the SRB3 RRC messages on MCG. RRC Transfer from MN to SN is needed, if this IAB node connects to two donors. In this way, RRC messages such as SN MeasurementReport, SN FailureInformation, SN UEAssistanceInformation, IABOtherInformation message, can be contained in ULInformationTransferMRDC and transferred to the network via SRB1.

Proposal 2: ULInformationTransferMRDC is enhanced to carry the RRC messages which was intended to send on the link towards the parent who sends the BH RLF detection indication.

Option 3: enhance F1-C
If the conditions for option 1 and option 2 are not satisfied, there is another alternative depending on the path of the F1-C connection. Based on current RAN2/RAN3 agreements and ongoing discussions, there are different possibilities of which leg the F1-C connection will use in different scenarios, e.g., CP-UP separation, topology redundancy, etc. In some scenarios the enhancement of F1-C can achieve the path change of the RRC messages.
When a type-2 BH RLF is received from MCG at the IAB-MT and if there is a F1-C connection for its collocated IAB-DU via its SCG link, then this F1-C can carry the UL RRC message originally intended to transmit via SRB1/2. There is already RRC-Container IE defined in F1AP signalling. RAN2 may liaise with RAN3 on whether to reuse the UL RRC message transfer F1AP procedure or design a new F1AP procedure for this scenario. Again, RRC transfer over Xn may be needed depending on the topology. Figure 2 gives several examples on the deployment scenario and the signalling path of F1-C.
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a) NR-DC, one donor           b) NR-DC, MN is the F1-terminating node        c) NR-DC, SN is the F1-terminating node
Figure 2. Illustration of different topological scenario when type-2 BH RLF indication is received via MCG
Similar approach can be designed for the case when type-2 BH RLF indication is received via SCG.
Proposal 3: F1-C can be enhanced to carry RRC messages.
All the above three options can only be used under specific conditions. They are not mutually exclusive, so all of them can be supported for continuity of the control plane traffic.
3 Conclusion

In this contribution we discuss an open issues of type-2 BH RLF indication, the control plane behavior upon reception of the indication. We have proposed several solutions for control plane behavior when a type-2 BH RLF is received at IAB-MT. RAN2 is suggested to discuss the following observation and proposals:
Observation 1: Local re-routing cannot handle IAB-MT’s SRB.

Proposal 1: If a split SRB is configured, pdcp-Duplication of its PCDP entity is not configured, and the BH RLF detection indication is from MCG, then set the primaryPath to refer to SCG.

Proposal 2: ULInformationTransferMRDC is enhanced to carry the RRC messages which was intended to send on the link towards the parent who sends the BH RLF detection indication.

Proposal 3: F1-C can be enhanced to carry RRC messages.
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