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Introduction
In last RAN2 #116e meeting, following agreement and FFS are captured for type-2 and type-3 RLF indication:
	· 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)
· 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.  


In this contribution, we mainly focus on 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, and detail trigger condition of type-3 RLF indication. 
Discussion
[bookmark: _Ref71301106]Type-2 RLF indication
Trigger Condition when BH RLF is deteted on any BH link
During RAN2 #116e meeting, type-2 RLF indication was agreed to be triggered with following condition:
	· 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.



However, it is still FFS whether IAB-node can trigger Type-2 RLF indication when it detects BH RLF on one of BH links. As summarized from [1], following reasons of supporting trigger type-2 RLF indication are listed as below:
Reason 1. Compared with BH RLF is detected on both CGs or BH RLF on MCG with no fast MCG recovery, it provides more preparation time for child IAB-node for local rerouting and other reception behaviors.
Reason 2. If type-2 RLF indication is triggered when BH RLF is detected on any BH link, type-2 RLF indication can include routing ID, so that the child IAB-node which receives type-2 RLF indication can only reroute traffic with impacted routing IDs.
Reason 3. Trigger condition “BH RLF is detected on both CGs” cannot work in EN-DC case, e.g. SCG RLF for an IAB-node in EN-DC.
Reason 4. Trigger condition “BH RLF is detected on both CGs” cannot fit in the scenario when the dual-connected IAB-node is connecting to different donor DU. It is possible that local rerouting couldn’t be performed by the dual-connected IAB node, e.g., if IP tunnel between donor DUs hasn’t been established or couldn’t be established.
For Reason 1 and Reason 2, to a dual-connected IAB-node, it mainly depends on whether this dual-connected IAB-node can support local rerouting itself or not. Assuming local routing is supported at the dual-connected IAB-node, if one of BH links detects BH RLF, the IAB-node can first perform local rerouting by itself, rather than sending type-2 RLF indication to its child IAB-node without knowing whether its child IAB-node can perform local rerouting or not. Additionally, if both IAB-node which detects BH RLF and its child IAB-node are dual-connected IAB-nodes, local rerouting for the same routing ID will be performed at both parent and child IAB-node, which is not necessary. 
Observation 1: [bookmark: O1]If local rerouting is supported at dual-connected IAB-node which detects BH RLF on any BH link, local rerouting can be performed first without sending type-2 RLF indication. Triggering local rerouting at both IAB-node which detects BH RLF and its child IAB-node is not necessary.
It might be beneficial to trigger type-2 RLF indication if local rerouting is not supported at the dual-connected IAB-node when BH RLF is detected on any BH link. However, local rerouting can either be configured by default by IAB-donor CU or be reconfigured by IAB-donor CU for optimization when BH RLF is detected on any BH link.
Observation 2: [bookmark: O2]Local rerouting at dual-connected IAB-node can always be supported via configuration/reconfiguration by IAB-donor CU. 
However, as defined in [2], BH link is considered as unavailable if BH RLF is detected or congestion is derived from flow-control feedback information. Except for both BH links are RLF, it is also not possible for a dual-connected IAB-node to perform local rerouting if the alternative link is congested. As both BH links are not available, Type-2 RLF indication should then be triggered to inform its child IAB-node for local rerouting if possible.
Observation 3: [bookmark: O3]The alternative BH link for local rerouting is considered as unavailable if it is congested. A dual-connected IAB-node should also trigger type-2 RLF indication if alternative BH link is congested. 
For Reason 3, EN-DC scenario is different from NR-DC, considering MCG link is a LTE link. The MCG link should not be considered as an available link in this circumstance, as there’s no BAP layer. Hence, if SCG link is detected as RLF, MCG link is not considered as available for local rerouting. Such IAB-node is similar as a single-connected IAB-node where only one BH link can be used for data transmission. Hence, type-2 RLF indication should be triggered when SCG link is detected as RLF.
Observation 4: [bookmark: O4]MCG link in EN-DC is not available for local rerouting, as it’s a LTE link. A dual-connected IAB-node should also trigger type-2 RLF indication if alternative BH link is MCG link in EN-DC. 
Proposal 1: [bookmark: P1]Define unavailable BH link for local rerouting when any of the following conditions apply: 
1) BH RLF; 2) receives type-4 RLF indication; 3) receive type-2 RLF indication; 4) receive flow-control feedback for congestion indication; 5) only available link is MCG link in EN-DC.
With above observations, to cover all circumstances and conditions, the trigger condition of type-2 RLF indication includes:
1. BH RLF on both CGs or BH RLF on MCG with no fast MCG recovery
2. Alternative BH link for local rerouting is unavailable, e.g. congested, MCG link in EN-DC
Proposal 2: [bookmark: P2]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 or alternative BH link for local rerouting is unavailable.
For Reason 4, it was agreed in RAN3 #114e meeting the re-routed packets are transmitted from target to source donor DU via a static tunnel, as an UL IP packet without BAP header, especially for inter-donor DU local rerouting.
	Target donor-DU determines the UL packet to be re-routed, by comparing IP prefixes and/or a list of IP address(es) configured by donor-CU, and the source address field of the UL IP packet.


It is argued that local rerouting cannot be performed if IP tunnel between donor DUs hasn’t been established or couldn’t be established. However, based on our understanding, this can be purely controlled by IAB-donor CU. The IAB-donor CU can only configure the dual-connected IAB-node with local rerouting when IP tunnel between source and target IAB-donor DU has been successfully established. In this case, unsuccessful local rerouting without sending type-2 RLF indication can be avoided. 
Proposal 3: [bookmark: P3]For inter-donor DU re-routing, local rerouting at dual-connected IAB-node can only be configured by IAB-donor CU when IP tunnel between source and target IAB-donor DU is successfully established.
Propagation to child IAB-node
It was defined in Rel-16 that an IAB-node will declare RLF upon receiving type-4 RLF indication. Different from type-4 RLF indication, type-2 RLF indication is defined as BH RLF detection indication. The IAB-node which receives a type-2 RLF indication can still transmit packets to its parent nodes, as the BH RLC link between its parent IAB-node and itself is still available and its parent IAB-node’s BH RLF may be recovered soon. Considering that, an IAB-node will not declare RLF when receiving a type-2 RLF indication from its parent node. Furthermore, as type-2 RLF indication will not trigger RLF declaration, the IAB-node which receives the type-2 RLF indication will not generate a new type-2 RLF indication to its child IAB-node. That is, type-2 RLF indication will not propagate to child IAB-node.
Observation 5: [bookmark: O5]The IAB-node which receives the type-2 RLF indication will not generate a type-2 RLF indication to its child IAB-node, as BH RLF is not detected on both CGs or MCG with no fast MCG recovery.
Some companies also propose to conditionally propagate type-2 RLF indication if there’s no alternative path is available at the IAB-node which receives a type-2 RLF indication (i.e. type-2 RLF indication can be triggered when it cannot perform re-routing for affected traffic). The main benefit of propagating type-2 RLF indication is to reduce UL traffic continuously sent from descendant IAB-nodes, which can further avoid UL congestion. As agreed in previous RAN2 meetings, following type-2 RLF indication reception behaviours are agreed:
	· 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 
· Upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment.
· Upon reception of type-2 indication, the node should perform local re-routing if possible.  


UL transmission can successfully be reduced by deactivating iab-support in SIB or reducing SR/BSR transmission by implementation. The child IAB-node can either change another parent IAB-node (if iab-support is deactivated in SIB at IAB-node which receives Type-2 RLF indication) or reduce UL transmission (if SR/BSR transmission is reduced/deactivated at IAB-node which receives Type-2 RLF indication). There’s no need to propagate type-2 RLF indication to next level of IAB-node for the same purpose.
Observation 6: [bookmark: O6] UL congestion can be avoided by deactivation of iab-support in SIB or reduction of SR/BSR transmission. There’s no need to further propagate type-2 RLF indication for the same purpose.
Proposal 4: [bookmark: P4]IAB-node will not propagate type-2 RLF indication to its child IAB-node.
Type-3 RLF indication
During RAN2 #116e meeting, following open issues are remained on type-3 RLF indication:
	· 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.  


Detailed condition for success of re-establishment
Upon successful RRC re-establishment, RRCReestablishmentComplete message is transmitted to its parent IAB-node. There’s no need to wait for RLC ACK from its parent IAB-node confirming the success of transmission. To be more specific, type-3 RLF indication can be triggered upon submission of RRCReestablishmentComplete message to lower layer.
Proposal 5: [bookmark: P5]Detailed condition for successful of re-establishment refers to “upon successful transmission of RRCReestablishmentComplete message”.
CHO
During RRC reestablishment, if CHO candidate cell is selected as the new target parent IAB-node, RRCReconfiguartionComplete message is transmitted instead of RRCReestablishmentComplete message after successful access. Hence, similar detailed condition should also be applied to the case where CHO candidate cell is selected.
Proposal 6: [bookmark: P6]Type-3 RLF indication is triggered upon successful transmission of RRCReconfigurationComplete message if the selected target cell during re-establishment is a CHO candidate cell.
Conclusion
In this contribution, we first analyzed type-2 RLF indication should not be triggered if BH RLF is detected at one of BH links from four different angles. We further defined unavailable BH links for local rerouting and proposed a refined triggered condition for type-2 RLF indication. Additionally, we further analyzed type-2 RLF indication should not further propagate to child and descendant IAB-nodes. In the end, the detailed trigger condition of type-3 RLF indication for RRC reestablishment, including the special scenario when CHO candidate cell is selected.
We propose following observations and proposals:
Observation 1: If local rerouting is supported at dual-connected IAB-node which detects BH RLF on any BH link, local rerouting can be performed first without sending type-2 RLF indication. Triggering local rerouting at both IAB-node which detects BH RLF and its child IAB-node is not necessary.
Observation 2: Local rerouting at dual-connected IAB-node can always be supported via configuration/reconfiguration by IAB-donor CU. 
Observation 3: The alternative BH link for local rerouting is considered as unavailable if it is congested. A dual-connected IAB-node should also trigger type-2 RLF indication if alternative BH link is congested. 
Observation 4: MCG link in EN-DC is not available for local rerouting, as it’s a LTE link. A dual-connected IAB-node should also trigger type-2 RLF indication if alternative BH link is MCG link in EN-DC.
Observation 5: Define unavailable BH link for local rerouting when any of the following conditions apply: 
1) BH RLF; 2) receives type-4 RLF indication; 3) receive type-2 RLF indication; 4) receive flow-control feedback for congestion indication; 5) only available link is MCG link in EN-DC.
Proposal 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 or alternative BH link for local rerouting is unavailable.
Proposal 2: For inter-donor DU re-routing, local rerouting at dual-connected IAB-node can only be configured by IAB-donor CU when IP tunnel between source and target IAB-donor DU is successfully established.
Observation 6: The IAB-node which receives the type-2 RLF indication will not generate a type-2 RLF indication to its child IAB-node, as BH RLF is not detected on both CGs or MCG with no fast MCG recovery.
Observation 7:  UL congestion can be avoided by deactivation of iab-support in SIB or reduction of SR/BSR transmission. There’s no need to further propagate type-2 RLF indication for the same purpose.
Proposal 3: IAB-node will not propagate type-2 RLF indication to its child IAB-node.
Proposal 4: Detailed condition for successful of re-establishment refers to “upon successful transmission of RRCReestablishmentComplete message”.
Proposal 5: Type-3 RLF indication is triggered upon successful transmission of RRCReconfigurationComplete message if the selected target cell during re-establishment is a CHO candidate cell.
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