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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]. Base 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 should be supported. 
In this document we discuss the inter IAB donor-CU topology adaptation.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Comparing with the IAB node handover in intra-CU, the major considerations of inter-CU are:
1) Topological information of migrating IAB node in source CU
2) F1 connection between migrating IAB node and target CU
Specifically, we consider sending the topological information in the Xn handover request message from source CU to target CU.  It benefits for target CU and access node on target path to know each incoming IAB node connect to which parent node and child node or UEs. The Xn handover procedure reconfigures migrating IAB node MT through RRC message then the MT part could connect to target CU. After having the low layers support, the migrating IAB node DU part can connect to target CU through F1 setup procedure, the old F1 connection should be released firstly because the current specs do not allow one DU connect to two CUs, however, it would lead to service interruption. The discussion of two F1 instances between one DU and two CUs to reduce service interruption is shown in [2].
The detail procedure about the IAB-node migrates under the different IAB donor CUs for Xn handover is shown in figure 1. Because the Xn handover is a per UE procedure, the UEs under the migrating IAB node and the UEs under descendant nodes should handover one by one. Figure 1 shows a migration procedure of one UE (also could be a descendant node of migrating IAB node) which connects to migrating IAB node.



Figure 1 Inter IAB donor-CU topology adaptation for Xn handover
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, IAB node 5 PCI in IAB donor CU1, IAB node 5 CGI in IAB donor CU1, IAB node 4 CGI in IAB donor CU2 and the topological information of node 5 in IAB donor CU1.
4. The IAB donor CU2 sends a UE CONTEXT SETUP REQUEST message to convey topological information to the IAB node 4 DU, and 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. 
The Xn handover is a per UE procedure, all of the descendant nodes and UEs should handover when the migrating IAB node handover, it results in a large amount of signalling consumption and delays. The group migration could address this problem and the detail discussion is shown in [3]

Proposal 1: Topological information of migrating IAB node in source CU is included in Xn handover request message from IAB donor CU1 to IAB donor CU2. IAB donor CU2 can send the topological information to IAB node 4 by UE context setup request message.
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. immediately 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 new CGI for migrating IAB node 5 in IAB donor CU2, IAB node 4 CGI in IAB donor CU2, and optionally include migrating IAB node 5 PCI which allocating in IAB donor CU2. 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 if the step 5 after step 12. 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 if the step 5 after step 12. 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. According to the discussion of [2], keeping the IAB node 5 DU dual connections to both IAB donor CU1 and IAB donor CU2 would improve the service continuity, but whether it can support could be further discussed.
Proposal 2: Whether to support one DU simultaneously connects to two CUs to reduce service interruption needs to be further discussed.
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. The IAB donor CU2 initializes the IAB node 5’s descendant node(s) and UE reconfiguration procedure. 
Option 1: RRC reconfiguration messages for IAB node 5’s descendant node(s) and UE are included in UE CONTEXT MODIFICATION REQUEST from IAB donor CU2 to IAB node 5, which further sending to IAB node 5’s descendant node(s) and UE(s) if needed. The procedure shown as figure 1
Option 2: RRC reconfiguration message for IAB node 5’s descendant node(s) and UE also could be performed earlier e.g. conveying RRC reconfiguring message in Xn handover request ACK message and further send to IAB node 5’s descendant nodes and UE via migrating IAB node 5 if needed. The IAB node 5’s descendant nodes and UE store the reconfiguration information, and initial the handover procedure after IAB node 5 migrate to IAB donor CU2.
In this paper, we take option 1, however, the option 2 also should be considered.
Proposal 3: When to configure the descendant node(s) and UE(s) under the IAB node 5 needs to be further discussed.
18. The migrating IAB node 5 DU sends RRC reconfiguration message to UEs
19. The UE responds to the migrating IAB node 5  with an RRC reconfiguration complete message
20. The migrating IAB node 5 conveys RRC reconfiguration complete to IAB donor CU2 via UE CONTEXT MODIFICARION RESPONSE message
21. The UE migrates to the IAB donor CU2. Path switch procedure is performed for UE(s) between IAB donor CU2 and NGC.
22. After the UE migrating to IAB donor CU2 via migrating IAB node 5, IAB donor CU2 indicates IAB donor CU1 to release the context of IAB node 5 and UE context. 
23. IAB donor CU1 releases BH RLC channels and BAP-sublayer routing entries between IAB node DU1 and IAB node 3

NOTE: Steps 5, 15, 16 and 23 should also be performed for the migrating IAB-node’s descendant nodes

In the case of no Xn interference between two CUs, the information interaction has to through NGC, which is an NG handover procedure. We also consider one UE under the migrating IAB node and the detailed procedure about the IAB node migrates under the different IAB donor CU for NG handover is shown in figure 2. 
[image: C:\Users\LIUZIQ~1\AppData\Local\Temp\WeChat Files\3e3885473fac81cae80da7e0417695c.png]
Figure 2 Inter IAB donor-CU topology adaptation for NG handover
1-2. Following the steps 1-2 of figure 1
3. The IAB donor CU1 sends HANDOVER REQUIRE to NGC to convey the address of CU1, IAB node 5 PCI in IAB donor CU1, IAB node 5 CGI in IAB donor CU1, IAB node 4 CGI in IAB donor CU2 and the topological information of node 5 in IAB donor CU1.
Proposal 4: Topological information of migrating IAB node in source CU is included in handover required message and handover request message. IAB donor CU2 can send the topological information to IAB node 4 by UE context setup request message.
4. Further send the information in step 3 to IAB donor CU2 by HANDOVER REQUEST message
5-7. Following the steps 4-6 of figure 1
8. The IAB donor CU2 sends the HANDOVER REQUEST ACK message to NGC to convey IAB donor CU2 address, the new CGI for migrating IAB node 5 in IAB donor CU2, IAB node 4 CGI in IAB donor CU2, and optionally include migrating IAB node 5 PCI which allocating in IAB donor CU2.
9. NGC further sends the information in step 8 to IAB donor CU1 by HANDOVER COMMAND message.
10-15. Following the steps 8-11 of figure 1
16. NGC indicates IAB donor CU1 to release the F1connection
17-23.  Following the step of 15-21 in figure 1
24. [bookmark: _GoBack]After the UE migrating to IAB donor CU2 via migrating IAB node 5, NGC indicates IAB donor CU1 to release the context of IAB node 5 and UE context by UE CONTEXT RELEASE COMMAND message
25. IAB donor CU1 releases BH RLC channels and BAP-sublayer routing entries between IAB node DU1 and IAB node 3
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Topological information of migrating IAB node in source CU is included in Xn handover request message from IAB donor CU1 to IAB donor CU2. IAB donor CU2 can send the topological information to IAB node 4 by UE context setup request message.
Proposal 2: Whether to support one DU simultaneously connects to two CUs to reduce service interruption needs to be further discussed.
Proposal 3: When to configure the descendant node(s) and UE(s) under the IAB node 5 needs to be further discussed.
Proposal 4: Topological information of migrating IAB node in source CU is included in handover required message and handover request message. IAB donor CU2 can send the topological information to IAB node 4 by UE context setup request message.
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