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[bookmark: _Ref83278801]Introduction
RLF indications were widely discussed in last meeting [1]. This contribution will discuss three remaining issues:
1) Trigger of type-2 RLF indication and the contents in type-2 RLF indication;
2) Trigger of type-3 RLF indication;
3) Whether to propagate type-2/type-3 RLF indication.
Discussion
Type-2 RLF indication
According to the agreements on type-2 RLF indication, the leftovers are [2]:
1) Trigger of type-2 RLF indication in DC: 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.
2) Content of type-2 RLF 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.
The MCG and SCG of the IAB-node experiencing RLF can connect to:
· Case 1) same IAB-donor-DU (as Rel-16);
· Case 2) different IAB-donor-DUs with same IAB-donor-CU (intra-CU inter-DU topological redundancy); 
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Case 3) different IAB-donor-CUs (inter-donor-CU topological redundancy). 
In case 1, when one link is failed and the other is available, the IAB-node can reroute the data from child IAB-node through BH link as Rel-16.
The question is in case 2 and case 3, is it possible that “when the node detects BH RLF on any BH and it cannot perform re-routing for affected traffic” ?
We consider it from two aspects.
· IAB capability
Inter-donor-DU rerouting and inter-donor-CU rerouting have been supported in Rel-17. Case 2 and case 3 are both Rel-17 deployments and should be applied to Rel-17 IAB-node (not for Rel-16 IAB-node). There is no obstacle of IAB capability for data rerouting in case 2 and case 3.
Observation 1: There is no obstacle of IAB capability for data rerouting in intra-CU inter-DU topological redundancy and inter-donor-CU topological redundancy.
· Redundancy configuration
NR DC is used to enable route redundancy in the BH by allowing the IAB-MT to have concurrent BH links with two parent nodes. In either case 2 or case 3, IAB-node is controlled by one IAB-donor-CU (F1-terminated IAB-donor), which controls the establishment and release of redundant routes via these two parent nodes. When IAB-donor configures DC for IAB-node and data rerouting is possible in the BH link, we don’t know why the IAB-donor-CU prohibits IAB-node performing inter-donor-DU rerouting.
Observation 2: Since NR DC is used to enable route redundancy in the BH, no reason for IAB-donor-CU to configure DC but not allow data rerouting.
Based on the above observations, the IAB-node always can reroute the data from child IAB-node to BH link in DC. Hence the assumption that “when the node detects BH RLF on any BH and it cannot perform re-routing for affected traffic” is not a realistic case. Type-2 RLF indication should not be triggered when any one link is available.
Furthermore, when IAB-node sends type-2 RLF indication to its child IAB-node, it cannot be guaranteed that there is a BH link for the child IAB-node. If there is not a BH link for the IAB-node, the data transmission of child IAB-node may be deteriorated on the contrary.
Proposal 1: Type-2 RLF indication should not be triggered when one link is failed and the other is available with DC configuration.
Accordingly, there is no need to add any other information, such as routing ID, in type-2 RLF indication. The BAP control PDU format in Figure 1 which is same as type-4 RLF indication can be reused for type-2 and type-3 RLF indication, and 2 new PDU type values should be applied to indicate type-2 and type-3 RLF indication. 


[bookmark: _Ref66997741]Figure 1 BAP control PDU for RLF indication
Proposal 2: BAP control PDU format of type-4 RLF indication can be reused for type-2 and type-3 RLF indications, and 2 new PDU type values should be applied to indicate type-2 and type-3 RLF indication.
Type-3 RLF indication
For type-3 RLF indication, the leftover is whether to address the details of successful re-establishment of IAB-node:
“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.  ”
For successful re-establishment, in section 5.3.7.1 of RRC specification [3], it states “The connection re-establishment succeeds if the network is able to find and verify a valid UE context or, if the UE context cannot be retrieved, and the network responds with an RRCSetup”. There is no additonal regulation for IAB-node in Rel-16, such as transmission of RRCReestablishmentComplete or transmission of RRCSetupComplete. Then the conditions of successful re-establishment are clear in current RRC specification and there is no need to address extra details.
Observation3: The conditions of successful re-establishment are clear in RRC specification and there is no need to address extra details.
Proposal 3: For type-3 RLF indication triggered by successful re-establishment, there is no need to specify detailed conditions for success of re-establishment.
However, after further check, we find that successful re-establishment of the IAB-node doesn’t mean the link of child IAB-node is recovered any time. Referring to Figure 2, there are four cases for the IAB-node to complete re-establishment:
· Case 1) re-established to the same parent IAB-node;
· Case 2) re-established to a parent IAB-node belonging to the same IAB-donor-DU;
· Case 3) re-established to a parent IAB-node belonging to a different IAB-donor-DU with same IAB-donor-CU;
· Case 4) re-established to a parent IAB-node belonging to a different IAB-donor-CU.



[bookmark: _Ref91692302]Figure 2 The cases of IAB-node re-establishment
In case 1, the routing configuration for the child IAB-node can be unchanged.  In case 2 and case 3, it is easy for the IAB-donor-CU to reconfigure routing configuration for the child IAB-node. 
However, in case 4, the new IAB-donor-CU cannot identify and reconfigure the descendant nodes as its original sub-tree. Note that during the discussion on inter-donor-CU migration and inter-donor-CU topology, we have assumed that another IAB-donor-CU cannot know the sub-tree of the migration node and boundary node. So in case 4, although the re-establishment of IAB-node is successful, the link of the child IAB-node is not recovered. So in case 4, to prompt the child IAB-node to initiate RRC re-establishment, the IAB-node should send a type-4 RLF indication to its child IAB-node. 
Observation 4: If IAB-node re-established to a different IAB-donor-CU, the sub-tree cannot be identified by the new IAB-donor-CU.
Proposal 4: If IAB-node re-established to a different IAB-donor-CU, it should send type-4 RLF indication to its child IAB-node.
Whether to propagate type-2/type-3 RLF indication 
Type-2 RLF indication introduces a temporary state for the child IAB-node. The interval between type-2 RLF indication and type-3/4 RLF indication will not be long. Propagation of type-2/3 RLF indication is an unnecessary optimization. Furthermore, propagation of type-2/3 RLF indication for more than one-hop may incur information misalignment among the IAB-nodes.
Proposal 5: Propagation of type-2/type-3 RLF indication should not be supported.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below observations and proposals.
Observation 1: There is no obstacle of IAB capability for data rerouting in intra-CU inter-DU topological redundancy and inter-donor-CU topological redundancy.
Observation 2: Since NR DC is used to enable route redundancy in the BH, no reason for IAB-donor-CU to configure DC but not allow data rerouting.
Proposal 1: Type-2 RLF indication should not be triggered when one link is failed and the other is available with DC configuration.
Proposal 2: BAP control PDU format of type-4 RLF indication can be reused for type-2 and type-3 RLF indications, and 2 new PDU type values should be applied to indicate type-2 and type-3 RLF indication.
Observation3: The conditions of successful re-establishment are clear in RRC specification and there is no need to address extra details.
Proposal 3: For type-3 RLF indication triggered by successful re-establishment, there is no need to specify detailed conditions for success of re-establishment.
Observation 4: If IAB-node re-established to a different IAB-donor-CU, the sub-tree cannot be identified by the new IAB-donor-CU.
Proposal 4: If IAB-node re-established to a different IAB-donor-CU, it should send type-4 RLF indication to its child IAB-node.
Proposal 5: Propagation of type-2/type-3 RLF indication should not be supported.
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