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Introduction
Last RAN3 meeting discussed the reduction of service interruption, and agreed following
· Topological redundancy should be considered as one mean among others for service interruption reduction.
· We shall consider how to reconfigure descendant nodes in order to reduce service interruption during migration.
· Discuss mitigation of packet loss and reduction of unnecessary transmissions during IAB-node migration.   
This contribution analyses the technical detail on Reduction of Service Interruption during Topology Adaptation. 
Discussion
1.1 Intra-CU Topology Adaptation
During the intra-CU topology adaptation as shown in below figure, the IAB node may continue the DL with the UE (if the IAB node has the buffered DL data), and continue the UL with the UE (if the IAB node can buffer the UL data). However, the UL/DL F1-U is stopped when the IAB node detach from the source cell, and can only be restarted after step 11 and step 12. 
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Actually, Step 12 contains multiple sub-steps:
• 12a: IAB setup/update IPSec tunnel, and get a new inner IP address.
• 12b: IAB-DU use new inner IP address to setup new SCTP association with CU.
• 12c: IAB-DU initiate F1 procedure to inform CU for the new SCTP association, and migrate F1-C to new SCTP association
• 12d: CU initiate F1 IAB UP Configuration Update, e.g. provide new UL mapping for F1-U to IAB, get IAB’s new inner IP address for DL F1-U, etc
• 12e: CU-CP inform CU-UP for IAB’s new inner IP address for DL F1-U. The UL/DL F1-U can be resumed over the target path. 

So the prerequisite for resume F1-U is the F1-C over target path is ready to update the UL/DL F1-U. One possible optimization is to provide the UL mapping to IAB-DU early, e.g. using RRCReconfiguration over source path (i.e. Step 6). If so, new procedures will be
• 6: RRCReconfiguration include the UL mapping for all F1-U traffic, or maybe just include the F1 IAB UP Configuration Update message (in above Step 12d)
• 12a: IAB setup/update IPSec tunnel, and get a new inner IP address.
• 12x1: UL F1-U can be resumed. Based on the received UL F1-U, CU-UP know the new inner IP address of IAB-DU, and use the new inner IP address for DL. DL F1-U can be resumed
• 12b: IAB-DU use new inner IP address to setup new SCTP association with CU.
• 12c: IAB-DU initiate F1 procedure to inform CU for the new SCTP association, and migrate F1-C to new SCTP association

Observation 1: In Rel-16 intra-CU TA, the F1-U can only be resumed after the F1-C over target path is ready. This causes long interruption to F1-U. 

Proposal 1: to reduce the interruption for F1-U, one optimization is to provide the UL mapping configuration to IAB node via RRC message. If agreed, RAN2 need to be informed.

1.2 Inter-CU Topology Adaptation
During the inter-CU IAB node migration procedure, the F1-U needs to be migrated to target path. The interruption is longer than the intra-CU topology adaptation, due to the establishment of the new F1-C interface between the migrating IAB node and target Donor. To minimize the interruption, one option is to route the “old” F1-U over target path, before the “new” F1-U is set up over target path. This enables the IAB node to continue the F1-C/U with source Donor over target path, while the migration of F1-C/U can be performed at the same time. 


Fig. 3 F1-U/F1-C traffic by allowing to keep connection to both source and target
Observation 2: In inter-CU TA, routing the “old” F1-U (of the source Donor) over target path can minimize service interruption
To enable the “old” F1-U over target path, the IAB node needs to be configured with the UL mapping, which may be provided by the RRCReconfiguration message. The Source Donor needs to know the DSCP/Flow Label/IP address to be used for DL F1-U over target path. This may be similar to an NSA IAB case where SgNB (Donor) provides the DSCP/Flow Label to MeNB, in order for MeNB to use specific DSCP/Flow Label to send the DL data to the IAB node over target path. This may also apply to “old” F1-C. 
Proposal 2: In inter-CU TA, RAN3 consider routing the “old” F1-U/C (of the source Donor) over target path. 

Conclusion
In this contribution, we have analysed possible options on Reduction of Service Interruption during Topology Adaptation. Our proposal is: 
Observation 1: In Rel-16 intra-CU TA, the F1-U can only be resumed after the F1-C over target path is ready. This causes long interruption to F1-U. 
Observation 2: In inter-CU TA, routing the “old” F1-U (of the source Donor) over target path can minimize service interruption

Proposal 1: to reduce the interruption for F1-U, one optimization is to provide the UL mapping configuration to IAB node via RRC message. If agreed, RAN2 need to be informed. 
Proposal 2: In inter-CU TA, RAN3 consider routing the “old” F1-U/C (of the source Donor) over target path. 
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