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1. Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]The specification of IAB-node migration underneath the same IAB-donor was approved in Rel-16[1]. Based on the work item in Rel-17, considering enhancement the mobility of IAB nodes, the IAB-node migrates from one parent node to another parent node under the different IAB-donor-CU should be supported. 
In this document, we discuss the inter IAB donor-CU topology adaptation.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Inter IAB Donor-CU Topology Adaptation
For the inter-CU topology adaptation in SA, the source and the target parent node are served by the different IAB-donor-CU. Figure 1 shows an example of the topology adaptation procedure, where the IAB-node migrates under the different IAB donor CUs for Xn handover. 


Figure 1 Inter IAB donor-CU topology adaptation for Xn handover

Base on the intra IAB donor-CU topology adaptation in R16, the migrating IAB node DU trigger redirection of TNL address after migrating IAB node MT has been reconfigured. In R17, we can follow this principle for inter-CU topology adaptation first and derive the following procedures. 
1. The migrating IAB node 5 MT sends a MeasurementReport message to the source parent node IAB-DU. This report is based on a Measurement Configuration the migrating IAB-MT received from the IAB-donor-CU before.
2. The IAB node 3 DU sends an UL RRC MESSAGE TRANSFER message to the IAB donor CU 1 to convey the received MeasurementReport.
3. The IAB donor CU1 sends an XN HANDOVER REQUEST message to IAB donor CU2 to convey the address of CU1 and the topology information of node 5 in IAB donor CU1.
Proposal 1: Topology information of migrating IAB node in source CU is included in Xn handover request message to target CU.
4. The IAB donor CU2 sends an UE CONTEXT SETUP REQUEST message to IAB node 4 to create the UE context for the migrating IAB-MT and set up one or more bearers. These bearers can be used by the migrating IAB-MT for its own signalling, and, optionally, data traffic. 
5. The IAB donor CU2 configures BH RLC channels and BAP-sublayer routing entries on the target path between the IAB node 4 and IAB donor DU2 as well as DL mappings on the IAB donor DU2 for the migrating IAB-node’s target path. These configurations may be performed at a later stage, e.g. after step 12. 
6. The IAB node 4 DU responds to the IAB donor CU2 with an UE CONTEXT SETUP RESPONSE message.
7. The IAB donor CU2 responds to the IAB donor CU1 with an XN HANDOVER REQUEST ACKNOWLEDGE message to convey IAB donor CU2 address. The IAB donor CU2 configures a default BH RLC channel and a default BAP Routing ID for UL F1-C/non-F1 traffic mapping on the target path. It may include additional BH RLC channels.
8. IAB donor CU1 sends Downlink RRC transfer to IAB node 3, which includes a generated RRCReconfiguration message, data stop indication and the configuration information in step 7. The RRCReconfiguration message includes a default BH RLC channel and a default BAP Routing ID configuration for UL F1-C/non-F1 traffic mapping on the target path. It may include additional BH RLC channels.
9. The IAB node 3 forwards the received RRCReconfiguration message and the configuration information in step 7 to the migrating IAB node 5 MT. No data traffic send to migrating IAB node 5 result in the migrating IAB node 5 DU service interruption.
10. A Random Access procedure is performed at the migrating IAB node 5 MT.
11. The migrating IAB node 5 MT responds to the IAB node 4 DU with an RRCReconfigurationComplete message.
12. The IAB node 4 DU sends an UL RRC MESSAGE TRANSFER message to the IAB donor CU2 to convey the received RRCReconfigurationComplete message.
13. The IAB donor CU2 performs path switch procedure with NGC, the migrating IAB node 5 MT connects to NGC via IAB donor CU2.
14. The IAB donor CU2 indicates IAB donor CU1 to release the F1 connection between IAB donor CU1 and migrating IAB node 5 DU. Base on the agreement in RAN3-109e, the IAB-DU can simultaneously connect to two donors without breaking F1 interface principals.
Proposal 2: Target CU indicates source CU to release F1 connection between source CU and migrating IAB node.
15. The migrating IAB node 5 sends a F1 SETUP REQUEST message to the IAB donor CU2.
16. The IAB donor CU2 responds to the migrating IAB node 5 with an F1 SETUP RESPONSE message.
17. After the migrating IAB node 5 migrates to IAB donor CU2, IAB donor CU2 indicates IAB donor CU1 to release the context of IAB node 5 and UE context. 
18. The IAB donor CU1 responds to IAB donor CU2 with an UE CONTEXT RELEASE COMPLETE message.
19. IAB donor CU1 releases BH RLC channels and BAP-sublayer routing entries along IAB node DU1, IAB node 1 and IAB node 3.
NOTE: Steps 5, 15, 16 and 19 should be performed for the migrating IAB-node’s descendant nodes.
Proposal 3: The above procedure is considered as baseline for inter IAB donor-CU topology adaptation
However, there is no need to restrict the timing of F1 setup procedure. It can before or after migrating IAB node MT reconfiguration. For the first one, the F1 setup signalling can be sent via source donor CU or source donor DU. It may allow migrating IAB node and descendant nodes to trigger the F1 setup procedure concurrently.
Proposal 4: No need to restrict the timing of F1 setup procedure for IAB node.
2.2 Descendent nodes
2.2.1 Gradual migration
Top-down:
As discussed in last meeting, companies think that the RRC reconfiguration messages can delivered via target path. There are two parts should be considered base on this contribution:
1) How the source CU knows the BAP addresses of immediate nodes in target path?
Source CU knows the DL destination address and target donor DU IP address, but it does not know BAP address of immediate nodes in target path. In RAN3#109e, we agreed that backhaul and topology-related information should be made available to the new donor. For this case, source donor also needs to know backhaul and topology-related information in target CU to deliver the RRC reconfiguration message via target path. Furthermore, the topology-related information should include BAP address at least for each IAB node.
BAP address

Topology-related information：BAP address
BAP address


Proposal 5: Source donor also needs to know backhaul and topology-related information in target CU.
Proposal 6: Topology-related information exchanges between two donors including BAP addresses at least.
2) Which CU sends RRC reconfiguration messages to descendant nodes and UE?
The above description base on source CU sends RRC reconfiguration messages to descendant nodes and UEs via target path after migrating IAB node connected to target CU. The other idea is that target CU sends RRC reconfiguration messages to descendant nodes and UEs. Target CU knows the target path routing ID and the new address of migrating IAB node, it has the ability to send RRC reconfiguration messages to descendant nodes and UEs. But it requires the handover decision and handover preparation for descendant nodes before migrating IAB node starts migration. After migrating IAB node connecting to target CU, target CU sends RRC reconfiguration messages to child nodes and UEs via target path.
Proposal 7: RAN3 considers which CU sends RRC reconfiguration messages to descendant nodes and UE.
Bottom-up:
[bookmark: _GoBack]There is no question that RRC reconfigure and RRC complete messages are delivered via source path. Compare with top-down, bottom-up would cause larger service interruption on the whole migration procedure. Specifically, the top level node can operate as soon as it connects to target path for top-down migration and the service interruption of descendant nodes increase tier by tier. However, for bottom-up, each IAB nodes suffer the same interruption until the top level node migrates successfully. The drawbacks of bottom-up migration do not mean it cannot be support in R17 IAB. It is also a feasible solution for descendant node migration.
Observation 1: Bottom-up migration suffers larger service interruption for top level node than top-down migration.
Proposal 8: RAN3 supports both top-down and bottom-up migration of descendant nodes.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Topology information of migrating IAB node in source CU is included in Xn handover request message to target CU.
Proposal 2: Target CU indicates source CU to release F1 connection between source CU and migrating IAB node.
Proposal 3: The above procedure is considered as baseline for inter IAB donor-CU topology adaptation
Proposal 4: No need to restrict the timing of F1 setup procedure for IAB node.
Proposal 5: Source donor also needs to know backhaul and topology-related information in target CU
Proposal 6: Topology-related information exchanges between two donors including BAP addresses at least.
Proposal 7: RAN3 considers which CU send RRC reconfiguration message to descendant nodes and UE.
Observation 1: Bottom-up migration suffers larger service interruption than top-down migration.
Proposal 8: RAN3 supports both top-down and bottom-up migration of descendant nodes.
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