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Introduction
Last RAN3 meeting discussed the inter-donor migration, and agreed following:
The following cases for inter-donor migration are studied:
· a) IAB-MT is migrated between IAB-donors.
· b) IAB-MT is simultaneously connected to two IAB-donors
· c) IAB-DU is simultaneously connected to 2 donor-CUs (common understanding is that we won’t break F1 interface principles)
· d) IAB-MT performs RLF recovery at new IAB-donor.   
This contribution analyses the technical detail on inter-donor adaptation with one DU in IAB node, or with dual DU in IAB node. 
Discussion on “IAB-MT is migrated between IAB-Donors”
This section analyses the options for a) IAB-MT is migrated between IAB-donors.

For the IAB-MT part, current handover procedure can be reused. The main issue is the handling for the UEs connected to the migrating IAB node (and descendant IAB nodes). Due to the change of the Donor, the handover procedure should be used for the UE. In current F1 interface, one gNB-DU is connected to only one gNB-CU. There are 2 further options to be considered. 
· Option A-1: an IAB node only has one collocated gNB-DU. 
· Option A-2: an IAB node have 2 collocated gNB-DUs. 
A typical inter-gNB handover procedure (from TS38.401) is copied as below as reference. 


Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change
 2.1. an IAB node only has one gNB-DU
In this option, an IAB node only has one gNB-DU. With current inter-gNB handover procedure, the Source gNB-DU and Target gNB-DU are referring to the same gNB-DU in the IAB node. Before the migrating IAB detach from the source cell, the IAB-DU only have the F1 interface with Source Donor. It is not possible for the IAB-DU to setup F1 interface with Target Donor, while maintaining the F1 interface between the IAB-DU and Source Donor. This may cause issues to the UE Context Setup in the target DU for the UE. Following aspects need to be studied. 
· Setting up F1 between IAB node and target Donor over target path
Due to the change of the Donor-DU, the IAB’s outer IP address is changed. The IAB node need to establish the IPSec tunnel with target SeGW. The IAB node then initiate the F1 Setup with target Donor over the new IPSec tunnel. The F1 Setup procedure is to exchange the F1AP application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. The gNB-DU cell is only activated after the F1 setup is completed. Since the target Donor provide the configuration for the IAB-MT during the Handover Preparation/RRCReconfiguration procedure, it may be possible for target Donor also provide the F1AP configuration to IAB during the Handover Preparation/RRCReconfiguration procedure for the IAB-MT, thus it may not require an explicit F1 Setup procedure between the IAB-DU and target Donor, or the IAB-DU cell can be activated early before the normal F1 Setup procedure. 

· Cell ID for the IAB node 
The NR Cell Identity (NCI) is related to the gNB-ID, i.e. The leftmost bits of the NR Cell Identity correspond to the gNB ID. After the IAB perform the inter-Donor migration, the IAB need to use cell NCIs that are related to target Donor. Traditionally, the OAM configures the gNB-DU for the NCIs to be used by the gNB-DU’s cells. The IAB node may provide Target Donor information the OAM server, so OAM server configures IAB node with the new NCI to be used after IAB node is successfully connected with Target Donor. There may be the case that the IAB node has more than one neighbour Donor. The Source Donor may initiate multiple HO preparation procedure for the IAB node, e.g. one HO preparation per neighbour Donor. The actual target Donor is only known after the IAB-MT successfully connected to target cell, which means the IAB node only know the new NCI after the IAB is successfully connected with Target Donor. 

Other option may be target Donor allocate the new cell ID, and provide the new cell ID to the IAB node via the RRCReconfiguration message. 

This needs to be further studied on when/how the IAB node know the new NCIs to be used after the IAB is successfully connected with target Donor. 

· Handover preparation procedure for the UE.
Last RAN3 meeting agreed to “UEs and IAB-MTs should not be forced into connection re-establishment in order to migrate to a new donor.” One option is to use the handover procedure for the UE. Source Donor initiate the HO preparation procedure for the connected UE. 

It is unclear when the Source Donor initiate the HO preparation procedure for the UE. To reduce the interruption to the UE, it may better that Source Donor initiate the HO preparation for the UE early, e.g. before the HO preparation for the IAB-MT. But it may have an issue on how to set the Target Cell ID in the Xn HO Request message, which mandates the target cell ID IE. Source Donor need to know the target cell ID, i.e. the new NCI to be used by the IAB node after topology adaptation. This target cell ID information may be provided by the migrating IAB node, or by target Donor if target Donor allocate the cell ID. This needs to be further studied.

· Setting up F1AP UE context in target Donor for the UE. 
Considering it is the same physical node to serve the UE before the migration and after the migration, it may be possible for the IAB node to reuse the same configuration and F1AP context for the UE, while still allow the target Donor to make changes to the configuration and F1AP context. So, it may not require the target Donor to initiate the F1AP UE Context Setup procedure with target IAB-DU for the UE. For example, during the handover preparation for the IAB-MT, the UE context and F1AP related context for the UE is also transferred to target Donor. In case target Donor would like to change the F1AP context, the Target Donor may provide the updated F1AP context to source CU, which is then forwarded to the IAB-DU. 

Other options may also need to be studied, for example, when IAB-DU establish the F1 with target CU, target CU may retrieve the UE context from source Donor, thus avoid the F1 UE Context Setup procedure to be initiated for every connected UE. 

Proposal 1: RAN3 study following issues when IAB node only has one gNB-DU:
· Setting up F1 between IAB node and target Donor over target path
· Cell ID for the IAB node 
· Handover preparation procedure for the UE.
· Setting up F1AP UE context in target Donor for the UE. 
2.2. an IAB node has two gNB-DUs
In this option, an IAB node may have 2 IAB-DUs, i.e. the 1st IAB-DU (e.g. IAB-DU1) for connection with Source Donor, and the 2nd IAB-DU (e.g. IAB-DU2). This was discussed in contribution ([1]), which is copied as below:


Figure 2: Options for inter-donor migration: 2a: UE context transfer indicates target cell to pertain to prospective IAB-DU (option 1), 2b: Source path is used for F1-C establishment by target IAB-DU (option 2), 2c: UE uses reestablishment procedure after F1-C
In Option 2b, the F1-C between IAB-DU and target Donor is established while the F1-C between IAB-DU and Source Donor is active. This enables to reuse current inter-gNB handover procedure. An example call flow is shown as below:



Following aspects need to be studied:
· Setting up F1 between IAB node and target Donor over source path
In this option, IAB-DU2 can initiate the SCTP/F1 Setup with Donor2 over the source path. In Step 5, the IAB-DU2 initiate the SCTP/F1 establishment with Donor2 over the source path. IAB-DU2 may be configured with the information of Donor2. So it may not be a problem for UL, i.e. IAB-DU2 use the current UL mapping to send the IP packet with destination address set to Donor2’s IP address. When Donor2 send the DL IP packet with destination address set to IAB’s IP address, the DL IP packet shall be routed to a Donor-DU of Donor1. In order for Donor1-DU to preform the traffic mapping, Donor2 shall use the same DSCP/IPv6 Flow Label as Donor1 for F1-C, or Donor1 informs Donor2 for the related DSCP/IPv6 Flow Label, which is similar to NSA IAB that Donor provide the QoS Mapping Information (i.e. DSCP, IPv6 Flow Label) to MeNB. It may require the Donor1 to provide the QOS Mapping Information to Donor2, so Donor2 use the DSCP/IPV6 Flow Label when send the DL IP packet to IAB-DU2 over the source path.

· Cell ID for the IAB node 
This is similar to the issue discussed in Section 2.1. This needs to be further studied on when/how the IAB node know the new NCIs to be used after the IAB is successfully connected with target Donor. 

· Handover preparation procedure for the UE.
This is similar to the issue discussed in Section 2.1. It need further study on when initiate the HO preparation procedure for the UE, and how Source Donor know the target cell ID when initiate the HO preparation procedure for the UE. 

· Setting up F1AP UE context in target Donor for the UE. 
In this option, the normal F1 UE Context Setup procedure can be used to setup the F1AP UE context 
F1AP Context in target Donor. In case of there are many UEs connected to the IAB node, this may cause signalling storm. Further study is needed to reduce the signalling storm, e.g. transfer the F1AP UE context from source Donor to target Donor, Target Donor only need initiate the UE Context Update procedure in case target Donor change the related UE context. 

Proposal 2: RAN3 study following issues when IAB node has 2 gNB-DUs:
· Setting up F1 between IAB node and target Donor over source path
· Cell ID for the IAB node
· Handover preparation procedure for the UE.
· Setting up F1AP UE context in target Donor for the UE. 	 

Discussion on “IAB-MT is simultaneously connected to 2 donor-CUs”
This section analyses the options for b) IAB-MT is simultaneously connected to two IAB-donors. 

When the IAB-MT is simultaneously connected to two IAB-Donors, the main issue is still the handling for the UEs connected to the migrating IAB node (and descendant IAB nodes). It is highly related whether the IAB node only have one gNB-DU or have 2 gNB-DUs. The issues are similar to the ones discussed in Section 2. We propose to discuss the issues together and focus the discussion on whether the IAB node only have one gNB-DU, or have 2 gNB-DUs. 

Observation: when the IAB-MT is simultaneously connected to 2 donor-CUs, the handling for the connected UE depends on whether the IAB node has one gNB-DU, or 2 gNB-DUs. 

Conclusion
In this contribution, we have analysed the technical detail on inter-Donor topology adaptation. Our proposal is: 
Observation: when the IAB-MT is simultaneously connected to 2 donor-CUs, the handling for the connected UE depends on whether the IAB node has one gNB-DU, or 2 gNB-DUs. 

Proposal 1: RAN3 study following issues when IAB node only has one gNB-DU:
· Setting up F1 between IAB node and target Donor over target path
· Cell ID for the IAB node 
· Handover preparation procedure for the UE.
· Setting up F1AP UE context in target Donor for the UE. 

Proposal 2: RAN3 study following issues when IAB node has 2 gNB-DUs:
· Setting up F1 between IAB node and target Donor over source path
· Cell ID for the IAB node
· Handover preparation procedure for the UE.
· Setting up F1AP UE context in target Donor for the UE. 	 
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