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1. Introduction
In the RAN Plenary #82 meeting, the work item on Integrated Access and Backhaul (IAB) for NR was approved. Detailed objective of IAB-node integration and topology adaptation is denoted in [1] as follows.
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:

· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 

· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
· Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).

In this contribution, we focus on IAB-node migration between different IAB-donors and provide our view on it.
2. Discussion
According to [1], detailed objective for IAB-node topology adaptation is introduced as follows.
	Detailed objectives of the work item include:
…
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:

· …
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
· …


As highlighted in yellow, it refers to consideration on IAB-node migration between different IAB-donors case, where the IAB-node migrates from a parent node served by one IAB-donor DU to a parent node served by a different IAB-donor DU connected to a different IAB-donor-CU as shown in Figure 1.
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Figure 1. Topology Adaptation: Inter-Donor CU, Inter-Donor DU [2]
Proposal 1: IAB-node migration between different IAB-donors case should be specified.
Because the relation between the IAB-node and the IAB-donor is nearly equal to the CU-DU split, it seems appropriate to capture the procedure for topology adaptation such as IAB-node migration between different IAB-donors in TS 38.401 based on Figure 2.

Proposal 2: The procedure for topology adaptation should be captured in TS 38.401.
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Figure 2. Procedure for adaptation of ST topology [2]
Above procedure for IAB-node migration between different IAB-donors as shown in [2] is based on Xn handover that migrating IAB-node (e.g., IAB-node 5) is handed over between IAB-donor CU 1 and 2. For Xn based handover, generally, the source gNB sends a SN Status Transfer message to the target gNB based on downlink/uplink data which it has currently. Though the CU-DU split is applied to the source gNB, there is no problem since source gNB-CU has the forwarded downlink/uplink data. However, in above procedure, a part of uplink data which IAB-node 5 transmits may not arrive yet to IAB-donor CU 1 because of multi-hop wireless backhaul. If IAB-donor CU 1 sends a SN Status Transfer message to IAB-donor CU 2 without receiving all of uplink data which IAB-node 3 transmits, the loss for uplink data could happen. One possible way to avoid the loss for uplink data is that IAB-node 3 informs IAB-donor CU 1 that there is no uplink data to be transmitted before a SN Status Transfer message is transmitted. This way can let IAB-donor CU 1 send a SN Status Transfer message after IAB-donor CU 1 receives all of uplink data from IAB-node 3.

Proposal 3: It should be considered to avoid the loss for uplink data during IAB-node migration between different IAB-donors.
3. Conclusion
In this contribution, we focused on IAB-node migration between different IAB-donors and provided our view on it. The following proposal are kindly suggested to RAN3:
Proposal 1: IAB-node migration between different IAB-donors case should be specified.

Proposal 2: The procedure for topology adaptation should be captured in TS 38.401.

Proposal 3: It should be considered to avoid the loss for uplink data during IAB-node migration between different IAB-donors.
Proposal 4: It is proposed to agree the TP for TS 38.401.
4. References

[1] RP-191558, “Revised WID: Integrated Access and Backhaul for NR”, Qualcomm
[2] TR 38.874 v16.0.0
5. Text Proposal for TS 38.401
8.2.x
Inter-CU topology adaptation procedure
During the inter-CU topology adaptation, the source and target parent node are served by the different IAB-donor CU. The target parent node uses a different IAB-donor DU than the source parent node. Figure 8.2.x-1 shows an example of the topology adaptation procedure, where the migrating IAB-node changes from a source parent node to a target parent node, and the target parent node uses a different IAB-donor DU than the source IAB-donor DU.
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Figure 8.2.x-1: IAB inter-CU topology adaptation procedure
1.
The migrating IAB-node MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration the migrating IAB-node MT received from the source IAB-donor CU before.

2.
The source parent node DU sends an UL RRC MESSAGE TRANSFER message to the source IAB-donor CU to convey the received Measurement Report.
3.
The source IAB-donor CU sends a HANDOVER REQUEST message to the target IAB-donor CU to initiate handover preparation.
4.
The target IAB-donor CU sends a UE CONTEXT SETUP REQUEST message to the target parent node DU to create the UE context for the migrating IAB-node MT and setup one or more bearers. These bearers are used by the migrating IAB-node MT for its own data and signalling traffic.

5.
The target parent node DU responds to the target IAB-donor CU with a UE CONTEXT SETUP RESPONSE message.
6.
The target IAB-donor CU responds to the source IAB-donor CU with a HANDOVER REQEUST ACKNOWLEDGE message.

7.
The source IAB-donor CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message.
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 7.
8.
The source parent node DU forwards the received RRCReconfiguration message to the migrating IAB-node MT.

9.
The source parent node DU responds to the source IAB-donor CU with the UE CONTEXT MODIFICATION RESPONSE message.
10.
The source IAB-donor CU sends a SN STATUS TRANSFER message to the target IAB-donor CU.
11.
The migrating IAB-node DU discontinues service since it loses F1-C connectivity to the source IAB-donor CU.
12.
A Random Access procedure is performed at the target parent node DU.

13.
The migrating IAB-node MT responds to the target parent node DU with an RRCReconfigurationComplete message.

14.
The target parent node DU sends an UL RRC MESSAGE TRANSFER message to the target IAB-donor CU to convey the received RRCReconfigurationComplete message. Also, uplink packets can be sent from the migrating IAB-node MT, which are forwarded to the target IAB-donor CU through the target parent node DU. These DL and UL packets belong to the MT’s own signalling and data traffic.
15.
The target IAB-donor CU performs Path Switch procedure for the migrating IAB-node MT with the NGC.

16.
The target IAB-donor CU sends an UE CONTEXT RELEASE message to the source IAB-donor CU.

17.
The target IAB-donor CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor DU. This step also includes allocation of TNL address(es) that is (are) routable via the target IAB-donor DU. These configurations may be performed at an earlier stage, e.g. right after step 4.
Editor’s NOTE: The configuration of TNL address(es) is FFS.
18.
All F1-U tunnels and F1-C are switched to use the migrating IAB-node’s new TNL address(es).
19.
The UE discovers RLF to the old DU.
20.
The UE discovers and selects the new DU configured on the migrating IAB-node.

21.
A Random Access procedure is performed at the migrating IAB-node DU.
22.
The UE performs RRC Connection Reestablishment procedure with the target IAB-donor CU via the migrating IAB-node.

23.
The target IAB-donor CU performs Path Switch procedure for the UE with the NGC.

24.
The source IAB-donor CU releases BH RLC channels and BAP routing entries on the source path. The migrating IAB-node may further release the TNL address(es) it used on the source path.

Steps 17, 18 and 24 also have to be performed for the migrating IAB-node’s descendant nodes.

Editor NOTE: when and how to perform Steps 17, 18 and 24 for the migrating IAB-node’s descendant nodes is FFS.
In upstream direction, in-flight packets between the source parent node and source IAB-donor CU can still be delivered while the target path is already established.
Editor’s NOTE:
On-going downlink data in the source path may be discarded up to implementation.

Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.
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