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1 Introduction

In the spanning tree topology, there is only one route between each IAB-node and the IAB-donor. In this topology, the IAB-node may migrates from one parent node to another parent node under same IAB-donor or different IAB-donor.

This paper discusses the inter-donor CU topology adaptation i.e. the IAB node migrates from one parent node to another parent node under different IAB-donor.

2 Discussion
As discussed in the SI phase, the Figure 9.7.6-2 in TR38.874 [1] shows one example for the topology adaptation procedure for the migrating IAB-node. In Figure 1, we provide the detailed procedure about the inter IAB donor CU topology adaptation. 

Different from the Figure 9.7.6-2 in TR38.874 (as shown in red words in the figure), in Figure 1, the step A will include the mapping rules for the BH RLC channels in the new route to support the traffic traverse the migrating IAB-node. Furthermore, we believe that in step C also should contain some configuration updating about the BH RLC channels (including the QoS parameters, and mapping rules, etc.) along the old route. 

The procedure contains the following steps:
1.
The 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 gNB-CU1 before.
2.
The source IAB-node DU sends an Uplink RRC Transfer message to the gNB-CU1 to convey the received Measurement Report.

3.
The gNB-CU1 sends an Xn Handover Request message to gNB-CU2 to initiate handover preparation. The handover preparation is also performed for all access UEs and subtend IAB-MTs.

4.
The gNB-CU2 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 included for backhauling.

5.
The target IAB-node-4-DU responds to the gNB-CU2 with an UE Context Setup Response message.

6.
The gNB-CU2 responses to the gNB-CU1 with an Xn Handover Request Acknowledge message.

7.
The gNB-CU1 sends a UE Context Modification Request message to the IAB-node 3, which includes a generated RRCReconfiguration message for the MT.

8.
The IAB-node 3 forwards the received RRCReconfiguration message to the MT. The MT recognizes that the RRCReconfiguration is association with migration to a different IAB-donor CU.

9.
The gNB-CU1 sends an SN Status Transfer message to gNB-CU2.

10.
The DU on IAB-node-5 discontinues service since it loses F1*-C connectivity to gNB-CU-1.

11.
The IAB-node-5-MT discovers IAB-node-4-DU, synchronizes and conducts Random Access Procedure.

12.
The IAB-node-5-MT sends RRCReconfigurationComplete to IAB-node-4-DU.

13.
IAB-node-4-DU forwards the RRCReconfigurationComplete message via Uplink RRC Transfer to gNB-CU2.

14.
gNB-CU2 performs path-switch procedure for the IAB-node-5-MT with the NGC.

15.
gNB-CU2 sends context-release request to gNB-CU1.

A.
For IAB: The gNB-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 UP and CP transport option (see below).

B.
The DU on IAB-node-5 initiates a new F1*-C connection to the new CU-CP. This procedure is the same as IAB-node setup phase 2.2 described in section 9.3. The DU will obtain a new configuration during that procedure which, e.g., a new PCI. After that, the DU resumes service.

NOTE:
Another possibility is to replace steps 11 to B' with the IAB-node's integration procedure as discussed in section 9.3.

16.
The UE discovers RLF to the old DU.

17.
The UE discovers and selects the new DU configured on IAB-node-5 (or any other DU).

18.
The UE conducts random access procedure with this DU.

19.
The UE and the CU-2 conducts RRCConnectionReestablishment procedure via IAB-node 5.

20.
gNB-CU2 performs path-switch procedure for the UE with the NGC.

C.
For IAB: The gNB-CU1 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 UP and CP transport option (see below).
In step B of Figure 1, the DU on IAB-node-5 initiates a new F1 setup procedure to the IAB-donor-CU2. As mentioned in TS 38.473, it is clear that the F1 setup procedure erases any existing application level configuration data in the two nodes and replaces it by the one received, and also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. That is to say, in step B, the DU on IAB-node-5 will delete all the F1AP UE-related contexts and signalling connections. Therefore, if there is no UE context re-establishment after step 19, user data cannot be transmitted. 

Observation 1: In step B, the DU on IAB-node-5 will delete all the F1AP UE-related contexts and signalling connections. 

Proposal 1: In Figure 1, a UE context setup procedure between IAB node and target IAB donor CU is needed after step 19, i.e. RRC re-establishment for UE, but before user data transmission. 
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Figure 1 Procedure for inter IAB-donor-CU topology adaptation
Similar to the intra-donor CU topology adaptation, most of the proposals in [2] can be reused for inter-donor CU topology adaptation.

Proposal 2: The proposals for intra-donor CU topology adaptation can be reused for inter-donor CU topology adaptation including:

· On-going downlink data in the old route continue transmitting to source parent IAB node and can be discarded via implementation.
· Source IAB-donor-CU knows the unsuccessfully transmitted downlink data from the DDDS send by each downstream IAB node, when to send the DDDS should leave to network implementation.
Currently, the cell ID includes PCI and CGI in NR, and the PCI change of a cell has great impact on the attached UEs. In IAB, even if the migrating IAB-node changes the IAB-donor, as long as the locations of the migrating IAB-node and its downstream IAB-nodes are not changed, their PCIs may remain to be unchanged except for their CGIs. 

Proposal 3: Whether changing the IAB-donor will result the change in PCI of the IAB-node and its downstream IAB-nodes needs to be discussed, especially in the case of the locations of the migrating IAB-node and its downstream IAB-nodes are not changed.
Figure 1 only shows one example for the inter-donor CU topology adaptation procedure. In this procedure, the IAB-node-5 performs inter-donor handover at first, while UE uses RLF recovery procedure to re-establish to a donor-CU until it detects the link with the IAB-node-5 is failure. However, in this example, UE’s behavior is not controlled by the network, which may result that the donor-CU that UE re-establish to is different from the one that IAB-node-5 handover to. 
As an alternative, another example for the inter-donor CU topology adaptation procedure is to regard the migrating IAB-node and its children as a group, and the network control all the members in this group handover to the same target donor-CU. This example also needs to be further studied. 
Proposal 4: In addition to the solution in TR38.874, another solution, e.g. group based handover controlled by network, for the inter-donor CU topology adaptation procedure also needs to be further studied.
3 Conclusion
This paper discusses the inter-Donor CU topology adaptation i.e. the IAB node migrates from one parent node to another parent node under different IAB-donor, then we provide the following observation and proposals:

Observation 1: In step B, the DU on IAB-node-5 will delete all the F1AP UE-related contexts and signalling connections. 

Proposal 1: In Figure 1, a UE context setup procedure between IAB node and target IAB donor CU is needed after step 19, i.e. RRC re-establishment for UE, but before user data transmission. 

Proposal 2: The proposals for intra-donor CU topology adaptation can be reused for inter-donor CU topology adaptation including:

· On-going downlink data in the old route continue transmitting to source parent IAB node and can be discarded via implementation.

· IAB-donor-CU knows the unsuccessfully transmitted downlink data from the DDDS send by each downstream IAB node, when to send the DDDS should leave to network implementation.
Proposal 3: Whether changing the IAB-donor will result the change in PCI of the IAB-node and its downstream IAB-nodes needs to be discussed, especially in the case of the locations of the migrating IAB-node and its downstream IAB-nodes are not changed.
Proposal 4: In addition to the solution in TR38.874, another solution, e.g. group based handover controlled by network, for the inter-donor CU topology adaptation procedure also needs to be further studied.
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