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1. Introduction
In the RAN#82 meeting, the work item on Integrated Access and Backhaul 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 intra IAB donor IAB-node migration and provide corresponding proposals.
2. Discussion
As has been studied in the IAB study item phase, IAB node migration includes network-controlled migration and BH RLF recovery. The scenarios and overall procedures could be found in [2].

Network Controlled IAB migration:
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Figure 9.7.5-1: Topology adaptation in ST: The green IAB-node migrates from a source parent to a target parent.

The following discussion focuses on the procedure for topology adaptation within a ST using architecture 1a. This discussion only addresses topology changes underneath the IAB-donor.
Figure 9.7.5-1 shows a ST topology with five IAB-nodes connected to an IAB-donor which holds two DUs. One IAB-node in this topology, referred to as migrating IAB-node, changes its attachment point from a source parent node to a target parent node. The migrating IAB-node has one UE attached.

Figure 9.7.5-1a shows the topology before the migration. Figure 9.7.5-1b shows the topology after migration, and it indicates the links and routes that are established and released.
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Figure 9.7.5-2: Procedure for adaptation of ST topology as shown in Figure 9.7.5-1

The network controlled IAB migration looks like the inter-gNB-DU handover procedure, the overall procedure could be taken as the baseline for TS 38.401.
Proposal 1: Take the procedure for adaptation of ST topology as shown in figure 9.7.5-2 [2] as baseline for intra-Donor topology adaptation. 

BH RLF Recovery:
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Figure 9.7.13-3: Scenario 2: BH topology with BH RLF (3a) and after recovery via new BH link using same CU (3b)
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Figure 9.7.13-4: Scenario 2: Procedure for BH RLF recovery using new BH link using same CU

In scenario 2 (Figs. 9.7.13-3, -4), the MT on IAB-node-5 is single connected to IAB-node-3. One adaptation layer route has been established via IAB-node-3 referred to as Adapt route A. The RLF is assumed to occur on the link between IAB-node-5 and its parent node IAB-node-3.

Figure 9.7.13-4 shows one example the recovery procedure for scenario 2:

1.
The MT on IAB-node-5 conducts RLM on the link to its parent and discovers RLF.

2.
The MT on IAB-node-5 synchronizes with the DU on IAB-node-4 and performs RACH procedure.

3.
The MT on IAB-node-5 initiates RRC-Connection-Reestablishment leveraging existing NR procedures. Since the CU is the same as before, it has all context of this MT. IAB-node-5 discovers that the CU has not changed through a CU-specific identifier provided to the MT. Consequently, IAB-node-5's DU can keep the existing F1-AP with the CU.

A.
The CU-CP establishes Adapt route B to IAB-node-5 via IAB-donor DU2, IAB-node-2 and IAB-node-4. This procedure is described in 9.7.5 and 9.7.6.

B.
The CU-CP migrates F1*-U with the DU on IAB-node-5 to Adapt route B. It further uses Adapt route B for F1*-C signalling with the DU on IAB-node-5. This procedure is described in sections 9.7.5 and 9.7.7. This step also has to be applied to all descendent IAB-nodes of IAB-node-5.

C.
The CU-CP may release Adapt route A. This procedure is described in 9.7.5 and 9.7.6.
The overall procedure shown above could be taken as the baseline to support BH Recovery in the same donor. The downstream notification and upstream notification if needed are not covered in this procedure.
Proposal 2: Take the procedure for BH RLF recovery using new BH link using same CU as shown in figure 9.7.13-4 [2] as baseline for intra-Donor topology adaptation.
Proposal 3: Discuss and agree the TP for IAB topology adaption in section 5.
3. Conclusion
In this contribution, we focused on IAB-node migration intra IAB donor case, including network controlled migration and BH RLF recovery. Based on the discussion, we have the following proposals: 
4. References

[1] RP-182882, “Integrated Access and Backhaul for NR”, Qualcomm
[2] TR 38.874 v16.0.0
5. Text Proposal for TS 38.401
8.2.x
Intra-CU topology adaptation Procedure - Network Controlled
Figure 8.2.x-1 shows the network-controlled topology adaptation procedure for the migrating IAB-node within the same Donor-CU.
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Figure 8.2.x-1: Intra-CU topology adaptation procedure, network-controlled
1.
The IAB-MT sends a Measurement Report message to the source IAB-node-DU. This report is based on a Measurement Configuration the migrating-IAB-node's MT received from the IAB-Donor-CU before.

2.
The source IAB-node-DU sends an Uplink RRC Transfer message to the IAB-donor-CU to convey the received Measurement Report.

3.
The IAB-donor-CU sends an UE Context Setup Request message to the target IAB-node-DU to create an MT context and setup one or more bearers.

-
IAB-specific:

-
These bearers are used by the MT for its own data and signalling traffic.

-
In addition, one or more RLC-channels are established for backhauling.

Editor’s Note: The enhancements for including backhaul RLC-Channels related configuration in the F1-AP UE Context Setup procedure is expected.

4.
The target IAB-node-DU responds to the IAB-donor-CU with an UE Context Setup Response message.

5.
The IAB-donor-CU sends a UE Context Modification Request message to the source IAB-node-DU, which includes a generated RRCConnectionReconfiguration message and indicates to stop the data transmission for the MT.

-
IAB-specific:

-
For IAB, the retransmission of PDCP PDUs and the use of Downlink Data Delivery Status as discussed in TS 38.425 clause 5.4.2 [8] are potentially relevant.

Editor’s Note: How to enable the IAB-Donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link should be studied.
6.
The source IAB-node-DU forwards the received RRCConnectionReconfiguration message to the MT.

7.
The source IAB-node-DU responds to the IAB-donor-CU with the UE Context Modification Response message.

8.
A Random Access procedure is performed at the target IAB-node-DU.

9.
The MT responds to the target IAB-node -DU with an RRCConnectionReconfigurationComplete message.

10.
The target IAB-node-DU sends an Uplink RRC Transfer message to the IAB-donor-CU to convey the received RRCConnectionReconfigurationComplete message. Downlink packets are sent to the MT. Also, uplink packets are sent from the MT, which are forwarded to the IAB-donor-CU through the target IAB-node-DU.

A.
For IAB: The IAB-donor-CU configures a new adaptation-layer route, as well as the mapping rules of BH RLC channels, on the wireless backhaul between migrating IAB-node and IAB-donor DU via the target IAB-node. These configurations may be performed at an earlier stage, e.g. right after step 4. The details of this step depend on the particular routing and bearer mapping configuration for the CP and UP transmission.

B.
For IAB: The IAB-donor-CU redirects all F1-U tunnels for the migrating IAB-node-DU from the old route to the new route. It further redirects F1-C for the migrating IAB-node-DU from the old route to the new route. While step B has to follow step A, it may be performed at an earlier stage as described under step A. The details of this step depend on the routing configuration for the UP and CP transmission in the access IAB node.

11.
The IAB-donor-CU sends an UE Context Release Command message to the source IAB-node-DU.

12.
The source IAB-node -DU releases the MT context and responds the IAB-donor-CU with an UE Context Release Complete message.

C.
For IAB: The IAB-donor-CU releases the old adaptation-layer route on the wireless backhaul between migrating IAB-node and IAB-donor DU via the source IAB-node. In addition, the configuration about BH RLC channels (including the QoS parameters, mapping rules, etc.) in the old route may also need to be updated. The detailed steps depend on the particular routing and bearer mapping configuration for UP and CP transmission.

8.2.y
Intra-CU topology adaptation Procedure – BH RLF Recovery
Figure 8.2.y-1 shows the topology adaptation procedure for the migrating IAB-node within the same Donor-CU, triggered by BH RLF Recovery.
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Figure 8.2.x-1: Intra-CU topology adaptation procedure, BH RLF recovery

1.
The MT on IAB-node-5 conducts RLM on the link to its parent and discovers RLF.

2.
The MT on IAB-node-5 synchronizes with the DU on IAB-node-4 and performs RACH procedure.

3.
The MT on IAB-node-5 initiates RRC-Connection-Reestablishment leveraging existing NR procedures. Since the CU is the same as before, it has all context of this MT. IAB-node-5 discovers that the CU has not changed through a CU-specific identifier provided to the MT. Consequently, IAB-node-5's DU can keep the existing F1-AP with the CU.

A.
The CU-CP establishes Adapt route B to IAB-node-5 via IAB-donor DU2, IAB-node-2 and IAB-node-4. This procedure is described in 9.7.5 and 9.7.6.

B.
The CU-CP migrates F1*-U with the DU on IAB-node-5 to Adapt route B. It further uses Adapt route B for F1*-C signalling with the DU on IAB-node-5. This procedure is described in sections 9.7.5 and 9.7.7. This step also has to be applied to all descendent IAB-nodes of IAB-node-5.

C.
The CU-CP may release Adapt route A. This procedure is described in 9.7.5 and 9.7.6.
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