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1 Introduction
In last RAN3 meeting, some general agreements were achieved for inter-donor migration procedure.  In this contribution, we will address the baseline procedure accordingly, including IAB-MT handover, IAB-DU setup, UE/child node context migration.  
2 Discussions
2.1 Overall picture for IAB node migration 
In our understanding, the whole inter-donor IAB migration can be divided into the following five stages, as shown in Fig. 1. 
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Fig. 1 The whole IAB node migration procedure
· Stage 0: initial stage

In this stage, the migrated IAB node use the F1-C/F1-U with the source IAB donor CU for data transmission. 

· Stage 1: IAB-MT handover

In this stage, the IAB-MT part performs the legacy handover. In order to keep the data transmission for the UEs/descendant IAB nodes, the IAB-DU part will temporarily keep the F1-U with the source IAB donor CU for traffic transmission while suspending F1-C with source IAB donor CU. 
· Stage 2: IAB-DU setup

In this stage, IAB-DU part performs the F1 setup procedure with target IAB donor CU. Similar to Stage 1, the IAB-DU part will temporarily keep the F1-U with the source IAB donor CU for traffic transmission while suspending F1-C with source IAB donor CU.  
· Stage 3: UE context migration

In this stage, source IAB donor CU starts to migrate the UE context to the target IAB donor CU.  For the UE not migrated to the target IAB donor CU, the F1-U with the source IAB donor CU is kept for the data transmission. For the UE during the context migration, the F1-C with the source IAB donor CU is used to convey the Handover Command only, while F1-U can be suspended. For the UE completing the context migration, the F1-C and F1-U for such UE is completely handed over to the target IAB donor CU
· Stage 4: Completion of IAB migration

In this stage, all context of the IAB node is migrated to the target so that the source path can be released. 
Proposal 1: the above procedures can be considered as the baseline inter-donor migration procedure. 
Among this procedure, the stage 1~3 will impact the existing signaling. Thus, in the following, we will further elaborate the detailed impacts for these three stages. 
2.2 Stage 1: IAB-MT handover
In this stage, the legacy UE handover procedure is the baseline. Before we consider the missing part, we need analyze what we can obtain from the legacy procedure, especially the BAP layer related configurations. 
· HANDOVER REQUEST message 
In this message, the legacy HandoverPreparationInformation IE supports to include BAP-Config-r16 (BAP address, default BH RLC CH, default BAP routing ID), IAB IP address configuration and the configured BH RLC CHs. Among those information, IP address configurations may be useful since it can help the target IAB donor CU assign the new IP address, and generate IP address update information. 
· HANDOVER REQUEST ACKNOWLEDGE message 

In this message, the existing HandoverCommand IE can include, e.g., new BAP-Config-r16, the IP address update, etc. Specifically, new BAP-config-r16 will contain the default BAP routing ID and BH RLC CH for F1-C and non-F1 traffic after migration; the IP address update can be used to update all the DL GTP-U tunnels (in case of IPSec tunnel model, such IP address is referring to the outer IP address update; in case of non-IPSec tunnel model, such IP address is referring to IP address update of all tunnels).
Proposal 2: the BAP layer related configurations contained in HandoverPreparationInformation IE and HandoverCommand IE can be reused as much as possible.

However, the existing information may not be enough for IAB node migration:

· Load information of the migrated IAB node (source ( target)
Different from the legacy UE handover, the IAB-MT part handover will result in the migration of large load due to the UEs/descendant IAB nodes accessing to such migrated node. However, such load is not contained in the HANDOVER REQUEST message (the existing HO request message can only contain the load of IAB-MT itself, e.g., DRBs of IAB-MT part). Thus, the target donor CU cannot be aware of the potential load migration from this IAB node. On the other hand, if target donor CU can know the potential load migration, it can prepare enough resource to the new coming IAB nodes; or, if the target does not have enough resource to admit all traffic, it can inform the source the acceptable load. To achieve this purpose, the BH RLC CH configurations, e.g., BH RLC CH QoS, are possible candidate, and the target node can response the acceptable BH RLC CHs. 
· IP address information (target ( source)
The new IP address(es) of migrated IAB node is contained in the transparent RRC container, which is invisible for the source donor CU.  For continuous transmission of F1-U traffic, it is better to inform the source IAB donor CU the IP address update so that the source IAB donor CU can send the DL packets to new tunnels terminated at the new IP address. Meanwhile, the F1-U traffic from the source IAB donor CU will be routed to the target IAB donor DU, and will be mapped based on the DSCP/flow label contained in the IP packets. As mentioned above, for simplicity, all F1-U traffic can be temporarily conveyed via a default BH RLC CH for F1-U.  So, together the new IP addresses, the default DSCP/flow label can be provided to the source IAB donor CU. 
After the migration, the IAB node has to establish the F1 interface with target. In Rel-16, such IP address is relied on OAM configuration. However, in the migration procedure, OAM configuration will delay the completion of the whole procedure. Thus, it is better to inform at least one IP address of target donor CU during IAB-MT handover. 
· Default BAP configuration for F1-U traffic (target ( source)
To keep the F1-U traffic uninterrupted, it is better to configure a default BH RLC CH and BAP routing ID for temporarily conveying F1-U traffic. This information can be contained in the HandoverCommand IE. 

Proposal 3: to support the IAB node migration, the following information can be additionally included:
· (source ( target): BH RLC CH related configuration, e.g., BH RLC CH ID, BH RLC CH QoS

· (target ( source): IP address information, e.g., IP address index, new IP address, default DSCP/flow label, IP address of target IAB donor CU
· (target ( source): default BH RLC CH and BAP routing ID for F1-U

2.3 Stage 2: IAB-DU setup
After IAB-MT part accesses to the new parent node, the collocated IAB-DU part has to establish the SCTP association and the F1 interface with the target IAB donor CU. To achieve this, some aspects need to be discussed first:
· Aspect 2-1: configuration of IAB-DU
In legacy CU-DU split, OAM is responsible for the gNB-DU configuration. This method can be followed for migration case. On one hand, several parameters of IAB-DU needs operator’s configuration, e.g., NR CGI, RF configuration, system information, etc. On the other hand, since the F1-U traffic is still kept based on the configuration of stage 1, the OAM configuration downloading will not delay the F1-U traffic transmission. However, to avoid triggering RRC re-establishment procedure, the PCI/DL frequency change should be avoided. Thus, the partial OAM configuration update should be performed to the migrated IAB node. 

Alternatively, considering the necessity of partial update, the IAB-DU configuration update can be performed by the target donor CU via F1AP messages (e.g., F1 Setup Response). This method can skip the OAM configuration downloading so the IAB-DU setup procedure can be speed up. 

Proposal 4: the configuration of IAB-DU can be partially updated via OAM or target IAB donor CU.
· Aspect 2-2: F1 setup
In stage 1, the IP address of target donor CU and default BH RLC CH/BAP Routing ID are configured to the IAB-MT. Thus, the IAB-DU part can trigger the F1 setup procedure as soon as IAB-MT accesses to the target parent node (in case that OAM updates the IAB-DU configuration, F1 setup has to be performed after OAM configuration downloading). However, this procedure is different from the legacy one since the IAB-DU is still under operation. Thus, in F1 SETUP REQUEST message, it is better to add the cell status information so as to inform target IAB donor CU which cells are in service. Alternatively, the GNB-DU CONFIGURATION UPDATE message can be used since it already includes the cell status information. 
Proposal 5: during F1 Setup procedure, the cell status information should be provided to the target donor CU. 
· F1 interface with both source and target donor CU
After F1 setup, we face a temporary state that the IAB-DU not only connects to source donor CU for F1-U (at least) traffic, but also connects to target donor CU for F1-C (at stage 2, the F1-U) , which breaks the principle that one DU only connects to one CU. To solve the concerns from companies, one possible way is to allow two logical IAB-DUs, i.e., old one and new one, during the migration procedure. Both IAB-DUs share the same physical IAB-DU part.  The old one is connected to the source donor CU for F1-U traffic transmission, while the new one is connected to the target donor CU for F1-C traffic transmission. This is an implementation issue. 
Alternatively,  if companies are fine to break the principle only during the migration procedure, the conflict configuration to the same IAB-DU can be avoided by setting the restriction that: after the IAB-MT part handover, the source donor CU will not change the configuration of the IAB-DU part. Such restriction has few specification impact (maybe stage 2 clarification is needed). 

However, no matter which way to go, the transmission between migrated IAB node and source/target donor CU can be achieved by implementation. 

Proposal 6: the F1 interface between IAB node and source/target donor CU can be temporarily maintained by implementation during IAB node migration procedure.  
2.4 Stage 3: UE handover
This stage aims at migrating UE context from the source IAB donor CU to target IAB donor DU. In last RAN3 meeting, the agreement is “Current signaling is taken as baseline for inter-donor migration of UEs and IAB-MTs”. Thus, the UE context migration should take the existing handover procedure as the baseline. In the following, we will address this stage from the following aspects:
· Aspect 3-1: when to migrate UE context

As mentioned above, the UE context migration is meaningful only if the IAB-MT part accesses to the target IAB donor CU, and the F1 interface is established between IAB-DU and target IAB donor CU. This time instant is only known by the target IAB donor CU. Thus, it is better to let the target IAB donor CU trigger the UE context migration. 

Proposal 7: the target IAB donor CU triggers the UE context migration after IAB-MT successful access. 

· Aspect 3-2: how to migrate UE context

The legacy HANDOVER REQUEST/RESPONSE message can be used. However, some mandatory IEs may not need, e.g., target cell ID. Thus, an indication can be added to indicate such message is used for migration so that the target IAB donor CU can ignore some IEs in the message. Additionally, some information related to the F1 UE context may be needed, e.g., gNB-DU F1AP UE ID, etc. 
Proposal 8: the existing HANDOVER REQUEST/RESPONSE message is used for the UE context migration with some additional enhancements on IAB, e.g., adding gNB-DU F1AP UE ID, etc.
       During UE context migration procedure, the source IAB donor CU can determine the migrated DRBs of each UE based on the admission result of BH RLC CHs in stage 1. 
· Aspect 3-3: RRC Reconfiguration to each UE 

Due to the change of PDCP hosting node, the RRCReconfiguration is needed for each UE. Following the handover procedure, the RRCReconfiguration message is sent by the source IAB donor CU. However, at this stage, the source IAB donor CU starts to use the target IAB donor DU to transmit F1-U traffic. In order to reconfigure the UE, it is better to allow the IAB donor CU sends the Handover Command to the UE via the target donor DU. Thus, the source IAB donor CU can keep the F1-C connection with the migrated IAB-DU to transmit HandoverCommand only (as discussed above, the F1-C connection with source IAB donor CU after IAB-DU part setup can be achieved by implementation.). 
Proposal 9: the HandoverCommand can be sent to the UE from the source IAB donor CU via target IAB donor DU.
· Aspect 3-4: end of UE context migration
The UE context migration can be ended when all UE contexts have been migrated or the target IAB donor CU cannot accept any more UE context. Thus, both source IAB donor CU and target IAB donor CU can indicate the end of the UE context migration  

Proposal 10: Both source IAB donor CU and target IAB donor CU can indicate the end of the UE context migration. 
2.5 Signaling flow of the whole procedure 
The overall procedure is shown in Fig. 2:
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Fig. 2 Signaling flow
Stage 1: IAB-MT part handover

In this stage, the legacy handover procedure is applied to the IAB-MT, and some enhancements are needed, e.g.,  including BH RLC CH information in HANDOVER REQUEST message, including IP address information (e.g., new IP address of IAB node, default DSCP/flow label, IP address of target IAB donor CU) in HANDOVER REQUEST ACKNOWLEDGE message, including default BH RLC CH and default BAP routing ID for the F1-U traffic in Handover Command message. 
Stage 2: IAB-DU part establishment

· Step 2-1: IAB-DU part partially update the configuration via OAM, if needed. In this stage, the PCI/DL frequency cannot be changed in order to avoid the RRC Reestablishment of UEs. 
· Step 2-2: IAB-DU part establishes the SCTP association with the target IAB donor CU based on the received configuration in stage 1. This step may be occurred in parallel with step 2-1
· Step 2-3: IAB-DU triggers F1 Setup procedure to establish the F1 interface with the target IAB donor CU
Stage 3: UE context migration

· Step 3-1: after F1 interface setup, the target IAB donor CU can trigger the UE context migration procedure by sending UE context migration trigger message to the source IAB donor CU
· Step 3-2: UE context migration from the source IAB donor CU to target IAB donor CU. In this step, the UE context is migrated one by one via the existing UE handover procedure. Some enhancements may be needed, e.g., indicating such procedure is used for context migration rather than handover, including gNB-DU F1AP UE ID in the source IAB donor CU, etc.. This step is performed for each UE.
· Step 3-3: The target IAB donor CU or the source IAB donor CU stops the migration. 
Proposal 11: RAN3 agree to take the above procedure as the start point for inter-CU IAB node migration. 
In this procedure, the major stage 3 specification impact includes
· HANDOVER REQUEST message:

· (IAB-MT handover) BH RLC CH information, e.g., BH RLC CH ID, BH RLC CH QoS

· (UE context migration) gNB-DU F1AP UE ID, UE context migration indication

· HANDOVER REQUEST ACKNOWLEDGE message

· (IAB-MT handover) IP address information, e.g., new IP address of IAB node, default DSCP/flow label, IP address of target IAB donor CU

· Handover Command (RRCReconfiguration) message 

· (IAB-MT handover) default BH RLC CH and BAP routing ID for F1-U

· (DU setup) F1 SETUP REQUEST message: cell status information

· (UE context migration) New Xn message: UE Context Migration Start message, UE Context Migration Complete message 
3 Conclusions
In this contribution, we discuss the baseline procedure for inter-CU IAB node migration, and propose:
Proposal 1: the above procedures can be considered as the baseline inter-donor migration procedure. 
Proposal 2: the BAP layer related configurations contained in HandoverPreparationInformation IE and HandoverCommand IE can be reused as much as possible.

Proposal 3: to support the IAB node migration, the following information can be additionally included:

· (source ( target): BH RLC CH related configuration, e.g., BH RLC CH ID, BH RLC CH QoS

· (target ( source): IP address information, e.g., IP address index, new IP address, default DSCP/flow label, IP address of target IAB donor CU
· (target ( source): default BH RLC CH and BAP routing ID for F1-U

Proposal 4: the configuration of IAB-DU can be partially updated via OAM or target IAB donor CU.

Proposal 5: during F1 Setup procedure, the cell status information should be provided to the target donor CU. 
Proposal 6: the F1 interface between IAB node and source/target donor CU can be temporarily maintained by implementation during IAB node migration procedure.  
Proposal 7: the target IAB donor CU triggers the UE context migration after IAB-MT successful access. 

Proposal 8: the existing HANDOVER REQUEST/RESPONSE message is used for the UE context migration with some additional enhancements on IAB, e.g., adding gNB-DU F1AP UE ID, etc.
Proposal 9: the HandoverCommand can be sent to the UE from the source IAB donor CU via target IAB donor DU.
Proposal 10: Both source IAB donor CU and target IAB donor CU can indicate the end of the UE context migration. 
Proposal 11: RAN3 agree to take the above procedure as the start point for inter-CU IAB node migration. 
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