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1  Introduction

In terms of scenarios, the IAB-node may migrate from one parent node to another parent node under same IAB-donor or different IAB-donor. In Rel-16, only the intra-donor migration procedure was supported in IAB. 

In Rel-17, the inter-donor migration was first discussed at last RAN3 meeting, and made the following agreements [1].

· 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.
· The migration mechanism should allow to migrate to another donor all or some devices (the IAB nodes and/or UEs directly or indirectly served by the top-level IAB node).
· We assume that all parent-child relations are retained at the new donor (common understanding that this also includes UEs).
· UEs and IAB-MTs should not be forced into connection re-establishment in order to migrate to a new donor (common understanding that the network shall not force disconnection).
· The following information should be made available to the new donor:
1. Contexts of all involved UEs.

2. Contexts of all involved MTs.

3. Contexts of all involved DUs.

4. Backhaul and topology-related information.

5. IP address information.

· Current signalling is taken as baseline for inter-donor migration for UEs and IAB-MTs.
· As baseline, IAB-MT migration should use a separate procedure w.r.t. the migration of the collocated IAB-DU, the served UEs and the served MTs. 
In this paper, we mainly discuss the details about the IAB inter-donor migration procedure. 
2  Discussion
2.1 Basic principle/procedure 

Based on the above agreements, RAN3 has agreed the migrating node and all/parts its child IAB-nodes/UEs migrate together to the same target IAB-donor, and all parent-child relations among them are retained. That means, a group-based migration mechanism should be supported in Rel-17. The whole group may involve descendent nodes which are multiple hops away from the migrating IAB node. However, for simplicity, we start with the scenario that some child IAB nodes and UEs perform migration with the migrating IAB node, to figure out some basic principles for the group based inter-donor migration.
In IAB, the RRC message of the child node should be transmitted via its parent node. More specifically, the RRC message is carried in the F1AP message of its parent node. For group-based migration, the child nodes of the migrating IAB-node need to update the key according to the HO command from the target IAB-donor. However, after the migrating IAB-node receives its own HO command, it will not receive any more packets from its source parent node. Moreover, the HO command for each descendant IAB-node/UE is send by the target IAB-donor via the source IAB-donor. Thus, F1AP message include the HO command for each child node should be sent to the migrating IAB-node before it receives its own HO command. 

Proposal 1: The HO command message for the child IAB-MT/UE of the migrating IAB-node should be sent from the source IAB-donor to the migrating IAB, before the migrating IAB-MT receives its own HO command.
After receiving the F1AP message which includes HO command (RRCReconfiguration) for its child nodes, the migrating IAB-node can forward this RRC message to the corresponding child nodes immediately as legacy operation. And each child node will respond with RRCReconfigurationComplete message, which is targeted to the target IAB-donor, to the migrating IAB-node. The migrating IAB-node should buffer the RRCReconfigurationComplete message for each child node and not send to the target IAB-donor, until the context of child node has been successfully setup in the F1 connection between its DU part and the target IAB-donor. 
Proposal 2: IAB-DU sends RRCReconfigurationComplete message of its child IAB-node/UE to the target IAB-donor, after it has setup the F1 connection with the target donor-CU as well as the context of child IAB-node/UE.
As shown in figure 1, we provide an example about basic inter-donor IAB-node migration procedure. The migrating IAB-node is a leaf node in this example.
1. The source IAB-donor decides to initiate group migration procedure for the migrating node IAB-node3 and some/all its descendant UEs. 

2-5. Migration preparation procedure to the migrating group. The details need to be studied. 

6-8. UE obtains a new configuration from the target IAB-donor like the “HO command”, e.g. PDCP configuration.  

9. The RACH procedure can be absent if no parent IAB node changes. 

10. UE sends an RRCReconfigurationComplete message. 

11-13. The target IAB-donor sends a “handover command” to the migration node3 through the source IAB-donor. 

Notes: RRCReconfiguration message for UE generated by the target IAB-donor should be sent from the source IAB-donor to the migrating node, before the migrating node performs the RACH for migration to target IAB-donor.
14-16: The migrating node initiates random access procedure to new parent node, and sends an RRCReconfigurationComplete message to the target IAB-donor through the new parent node. 

17. The migrating node initiates the establishment of SCTP association and F1 interface to the target IAB-donor. The details needs to be studied.

Notes: The step 17 may needs to be updated, pending on the discussion for F1 migration procedure design in R3.

18-19. The target IAB-donor initiates the UE Context Setup procedure to the migrating node.

20. The migrating node forwards the RRCReconfigurationComplete message for UE. 
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Figure 2 An example of inter-donor IAB-node migration procedure
2.2 How to support the IAB-MT simultaneously connected with source and target donors during inter-CU migration?
At last RAN3 meeting, it also agreed to study the case that IAB-MT is simultaneously connected to two IAB-donors for inter-donor migration. Currently, in NR, UE can connect source gNB and target gNB simultaneously in two ways during its handover. One is to use DC mechanism, that is, UE first adds the target as a secondary node before handover from the source to the target. Another way is to use DAPS mechanism, in which UE maintains a connection to the source during its handover.  

Similar to UE, it is reasonable for IAB-MT to reuse these two ways to connect two IAB-donors simultaneously for inter-donor migration. 

Proposal 3: Whether to achieve the IAB-MT simultaneous connection with both source and target donors via SCG addition in DC architecture or via DAPS needs to be discussed. 
2.3 How to support the IAB-DU simultaneously connected with source and target donors during inter-CU migration?
The following case has been agreed to be studied in last RAN3 meeting: IAB-DU is simultaneously connected to 2 donor-CUs (common understanding is that we won’t break F1 interface principles).
In NR, the F1 interface principle is that the gNB-DU is only allowed to connect one gNB-CU, thus it means that the gNB-DU only support establish one F1 interface with one gNB-CU at a time. The gNB-DU will initiates an F1 setup procedure to gNB-CU after it obtains DU’s configurations (e.g. DU’s name, DU’s ID, DU’s served cell information, etc.).

In Rel-17 IAB, due to the change of the IAB-donor-CU, the DU’s configurations of the migrating IAB-node and its child IAB-nodes need to be updated, e.g. cell identity of DU’s served cell, SSB, etc., and the migrating IAB-node and its child IAB-nodes should establish a new F1 connection with target IAB-donor.
Observation 1: Due to the change of the IAB-donor-CU, IAB-DU’s configurations need to be updated, e.g. cell identity of DU’s served cell, SSB, etc.
During inter-donor CU IAB migration, the HO command of some descendent IAB nodes and UEs may relies on the updated configuration of parent DU’s cell, and the configured UE context via the new F1 interface between target IAB donor CU and the parent DU. And this may achieved through allowing that the involved parent IAB-DU simultaneously connected with source and target IAB-donors. To support that, it requires the IAB-DU to establish a new F1 connection with the target IAB-donor while maintaining the old F1 connection with the source IAB-donor. That means, there are two sets of DU’s configurations on the IAB-DU, one set corresponds to the source IAB-donor, the other to the target IAB-donor. However, for the IAB-DU, only one set of DU’s configuration can be activated at a time. 
Specifically, before the IAB-MT handover, the co-located IAB-DU establishes an F1 connection with the source IAB-donor and applies the corresponding DU’s configurations. After handover, the IAB-DU applies new DU’s configuration corresponding to the target IAB-donor, and release the F1 connection and corresponding DU’s configuration with the source IAB-donor. 

Observation 2: The required configuration of an IAB-DU for preparing HO command of its child nodes and UEs includes the IAB-DU’s cells and UE context related configurations.

Proposal 4: IAB-DU just obtain new configuration corresponding to the target IAB-donor in advance, but still apply the configuration corresponding to the source IAB-donor, when it still connects to the source IAB-donor.  

Proposal 5: IAB-DU applies new configuration corresponding to the target IAB-donor after releasing the source path and the source F1 connection with the source IAB-donor. 
In general, the IAB-DU and the IAB-MT of an IAB-node are subject to a half-duplex constraint, as correct transmission/reception by one cannot be guaranteed during transmission/reception by the other and vice versa. Therefore, if the change of the IAB-donor-CU causes a change in the transmission slot of IAB-DU, then once the IAB-DU applies the new configuration, the co-located IAB-MT must also applies the corresponding RRC configuration simultaneously. 

Proposal 6: Subjecting to a half-duplex constraint, the IAB-DU should apply new configuration at the same time with its co-located IAB-MT applying the target RRC configuration.
Besides, considering that each child IAB-MT/UE will apply the RRC Re-configuration which includes the HO command immediately to perform the migration when it receives the RRC Reconfiguration, if its parent IAB-DU still uses the old configuration, it will cause some problem for the child IAB-node/UE because the target cell has not ready when they apply the target configuration and perform migration. To avoid such problem, the IAB-DU should apply the new configuration before its child IAB-node/UE applying the target RRC configuration. 
Proposal 7: IAB-DU should apply the new configuration before its child IAB-node/UE applying the target RRC configuration.
2.4 How to obtain the updated DU’s configuration from target IAB-donor while connecting with source IAB-donor?
To address such problem, there are two possible solutions. 
Solution 1: to obtain the updated DU’s configuration via the source IAB-donor.

Solution 2: to obtain the updated DU’s configuration via target path between the target IAB-donor and the IAB-node. 

If IAB-MT cannot be connected to both source and target IAB-donors simultaneously, solution 1 is used to update the co-located IAB-DU’s configuration. Otherwise, if IAB-MT can use SCG addition in DC architecture or DAPS to connected to both source and target IAB-donors simultaneously, solution 2 can be used.  
Proposal 8: RAN3 to discuss the issue on how to update IAB-DU’s configuration, based on two cases that with or without the simultaneous connection with two IAB-donors, i.e. via source donor CU, or via target path. 
3  Conclusion

This paper mainly discusses the details about the inter-donor IAB-node migration procedure, then we provide the following observations and proposals:
Observation 1: Due to the change of the IAB-donor-CU, IAB-DU’s configurations need to be updated, e.g. cell identity of DU’s served cell, SSB, etc.
Observation 2: The required configuration of an IAB-DU for preparing HO command of its child nodes and UEs includes the IAB-DU’s cells and UE context related configurations.

Proposal 1: The HO command message for the child IAB-MT/UE of the migrating IAB-node should be sent from the source IAB-donor to the migrating IAB, before the migrating IAB-MT receives its own HO command.
Proposal 2: IAB-DU sends RRCReconfigurationComplete message of its child IAB-node/UE to the target IAB-donor, after it has setup the F1 connection with the target donor-CU as well as the context of child IAB-node/UE.

Proposal 3: Whether to achieve the IAB-MT simultaneous connection with both source and target donors via SCG addition in DC architecture or via DAPS needs to be discussed. 
Proposal 4: IAB-DU just obtain new configuration corresponding to the target IAB-donor in advance, but still apply the configuration corresponding to the source IAB-donor, when it still connects to the source IAB-donor.  

Proposal 5: IAB-DU applies new configuration corresponding to the target IAB-donor after releasing the source path and the source F1 connection with the source IAB-donor. 

Proposal 6: Subjecting to a half-duplex constraint, the IAB-DU should apply new configuration at the same time with its co-located IAB-MT applying the target RRC configuration.

Proposal 7: IAB-DU should apply the new configuration before its child IAB-node/UE applying the target RRC configuration.
Proposal 8: RAN3 to discuss the issue on how to update IAB-DU’s configuration, based on two cases that with or without the simultaneous connection with two IAB-donors, i.e. via source donor CU, or via target path. 
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