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In last RAN2 and RAN3 meeting, topology adaptation enhancement for IAB were discussed, and made the following agreements.
For CHO & DAPS aspects in [1]:
=> RAN2 to discuss CHO and start with intra-donor CHO until RAN3 has made progress on inter-donor IAB-node migration. 
=> R2 confirm the intention Rel-16 CHO is /can be used for IAB-MT (FFS whether any modification is needed). 
=> R2 assumes that Rel-16 specification is the baseline for the configuration of default route, IP address (es) and target path for intra-donor CHO. 
For F1 over NR access link aspect in [2]:
=> To support CP-UP separation, the node terminating F1 interface for the IAB-node determinates the transfer path of F1-C traffic. 
In this paper, we further discuss topology adaptation for IAB from the above two aspects.
Discussion
CHO&DAPS
CHO:
In NR, after RLF is declared, the UE will select a suitable cell and if the selected cell is a CHO candidate and if network configured the UE to try CHO after RLF then the UE would perform CHO execution, and otherwise RRC re-establishment is performed. At RAN3#110e meeting, it was agreed that R16 CHO can be considered as baseline for the discussion of IAB CHO. That means, this mechanism would also apply for IAB-MT. 
In R16 IAB, a type 4 RLF indication from parent node to child node was introduced after the BH link RLF recovery is failed. In R17, in order to help the child node to prepare RLF recovery (e.g. performing measurement) as early as possible, a type 2 RLF indication is introduced once the BH link RLF is detected. Combined with the existing trigger conditions of CHO, both the type 4 RLF indication and the type 2 RLF indication can be used for IAB-MT to trigger CHO.
However, considering that if the BH link is recovered, CHO triggered by the type 2 RLF indication is unnecessary. Furthermore, from the child node’s point of view, we don’t see a significant gain between leaving its current serving cell now and waiting for the BH link recovery. Therefore, we think to use the type 4 RLF indication to trigger CHO is sufficient, and there is no need to use the type 2 RLF indication to trigger CHO for IAB-MT. 
Proposal 1: There is no need to use type 2 RLF indication to trigger CHO for IAB-MT. 

After a top-level IAB node performing CHO, how to deal with its descendant IAB nodes/UEs needs further discussion, especially when the link quality between this IAB node and its descendant IAB nodes/UEs is still good. 
Based on the agreement in the last RAN2 meeting, we should focus on intra-donor CHO first. After the top-level IAB node’s CHO execution, since IAB-donor-CU does not change, its descendant IAB nodes/UEs will not experience cell change, and only need to update the corresponding target configurations including new IP addresses to continue its service. 
There is a parallel discussion in RAN3 to reduce the interruption during IAB node migration. The same mechanism should be applied to IAB node CHO as well. To reduce the interruption, one of the simplest way is to (pre)configure these target configurations to the descendant IAB nodes/UEs, which will be applied after their parent IAB node’s CHO. 
Proposal 2: To reduce the service interruption, the target configurations are (pre)configured to the descendant IAB nodes/UEs, which will be applied after their parent IAB node’s CHO. 

DAPS:
In NR, DAPS handover is defined as a handover that UE can maintain both the source and target connections after reception of the handover command and until releasing the source connection. The purpose of DAPS handover is to reduce the service interruption during UE handover.
However, in IAB, when the migrating IAB node migrates from the source parent node to the target parent node, the network topology between its downstream UEs and the migrating IAB node remains unchanged. For example, as shown in Figure 1, when IAB node3 migrates from IAB node1 to IAB node2, the UE still keeps the connection with the IAB node3, and can continue to receive/send UE’ traffic from/to the UE. 
Currently, since the migrating IAB node’s NR-DC and inter-CU redundancy are supported, that means the migrating IAB node can continue to receive UE’s traffic from the source IAB donor via the target path during its migration, which can ensure there is UE’s traffic on this IAB node, and achieve 0ms interruption for UE’s traffic.
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Figure 1  An example of inter-CU migration
Observation 1: Since the migrating MT’s NR-DC and inter-CU redundancy are supported in R17, 0ms interruption of UE’s traffic can be already achieved. 
As mentioned above, since both NR-DC and inter-CU redundancy can be used to achieve 0ms interrupt for UE’ traffic, there is no need of DAPS any more. 
Proposal 3: There is no DAPS required for interruption reduction for UE’s traffic (e.g. “0ms interruption”) during IAB migration.

For NR-DC case, the migrating IAB node has two parent nodes, so there are two paths between the IAB node and IAB donor, and different paths correspond to different BAP configurations. From the point of view of the specification impact, a singe BAP entity with different BAP configurations at the IAB-MT is sufficient, like the Rel-16 NR-DC case. However, this is a separate modelling issue and is not related to the “DAPS” discussion. 
Proposal 4: For Inter-CU simultaneous connection, a single BAP entity is used at the IAB-MT, same as the Rel-16 intra-CU NR-DC case. 

F1 over NR access link
At RAN3#110e meeting, it was agreed that the following two scenarios are supported for CP/UP separation:
Scenario 1: F1-C uses NR access link via M-NG-RAN node (non-donor node) + F1-U uses backhaul link via S-NG-RAN node (donor node).
Scenario 2: F1-U uses backhaul link via M-NG-RAN node (donor node) + F1-C uses NR access link via S-NG-RAN node (non-donor node).
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Figure 2  Scenarios for CP/UP separation
In last RAN3 meeting, it has agreed that the node terminating F1 interface for the IAB-node determinates the transfer path of F1-C traffic. That means, S-donor-CU in scenario 1 and M-donor-CU in scenario 2 determinates the F1-C transfer path. 
As shown in figure 2, for scenario 1, the solution on F1-C transfer over LTE in EN-DC can be reused. That is, F1-C traffic is transferred via XnAP between M-gNB and S-donor-CU, and then is encapsulated in ULInformationTransfer/DLInformationTransfer message to be transferred over SRB2 between M-gNB and IAB-node2. 
For scenario 2, there are two options for F1-C transfer.
Option 1: F1-C traffic is transferred via XnAP between M-donor-CU and S-gNB, and then is transferred over SRB3 between S-gNB and IAB-node2.
Option 2: F1-C traffic is transferred via XnAP between M-donor-CU and S-gNB, and then is transferred over split SRB1/SRB2 between S-gNB and IAB-node2. 
Based on the existing mechanism in DC, the decision to establish SRB3 is taken by the SN. Therefore, for scenario 2, it is not appropriate for the M-donor-CU to decide to use SRB3 to transfer F1-C traffic. Therefore, option 2 seems better. Similar to scenario 1, considering the scheduling priority, split SRB2 in scenario 2 is more appropriate.  
To avoid too many changes to the specification, it needs to use a common NR RRC message to transfer the F1-C traffic in both scenario 1 and scenario 2. 
Proposal 5: R2 to use the common NR RRC message to transfer the F1-C traffic for both scenario 1 and scenario 2. 
Proposal 6: R2 to agree to use SRB2 and ULInformationTransfer/DLInformationTransfer message for scenario 1, and to use split SRB2 and ULInformationTransfer/DLInformationTransfer message for scenario 2. 
Conclusion
In this paper, we further discuss topology adaptation for IAB from the aspects on CHO&DAPS and F1 over NR access link, and provide the following observations and proposals:
Proposal 1: There is no need to use type 2 RLF indication to trigger CHO for IAB-MT.
Proposal 2: To reduce the service interruption, the target configurations are (pre)configured to the descendant IAB nodes/UEs, which will be applied after their parent IAB node’s CHO. 
Observation 1: Since the migrating MT’s NR-DC and inter-CU redundancy are supported in R17, 0ms interruption of UE’s traffic can be already achieved. 
Proposal 3: There is no DAPS required for interruption reduction for UE’s traffic (e.g. “0ms interruption”) during IAB migration.
Proposal 4: For Inter-CU simultaneous connection, a single BAP entity is used at the IAB-MT, same as the Rel-16 intra-CU NR-DC case. 
Proposal 5: R2 to use the common NR RRC message to transfer the F1-C traffic for both scenario 1 and scenario 2. 
Proposal 6: R2 to agree to use SRB2 and ULInformationTransfer/DLInformationTransfer message for scenario 1, and to use split SRB2 and ULInformationTransfer/DLInformationTransfer message for scenario 2. 
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