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Introduction
During RAN3#112-e meeting, inter-donor migration was discussed and some agreements were reached on IP address assignment and IAB-DU migration for Full migration as below [1]. And an LS [2] was sent to RAN1/2/4 to ask RAN1/2/4 to provide feedback on the two implementation alternatives of two logical IAB-DUs. In this contribution, we discuss some remaining issues regarding inter-donor migration based on the agreements in last RAN3 meeting. 
	For IP address assignment of boundary IAB node (outer IP address assignment for IPSec tunnel mode) during inter-donor migration (regardless of Partial migration or Full migration)

- IP address request via RRC container relies on RAN2 inputs

- The new IP address(es) should be explicitly provided to the source donor CU for IPSec transport mode (non-IPSec case FFS). 

-- FFS on which signaling is used (Handover Request ACK message vs. GNB-DU CONFIGURATION UPDATE message)

-- FFS on whether it is applied for IPSec tunnel mode 

- FFS on providing the coupling of IP addresses used in the CU1 network and in the CU2 network

- FFS on updating IP address of source IAB donor CU

The following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed in the scope of Full Migration:

- Alt1: the two logical DUs use separate physical cell resources

- Alt2: the two logical DUs use the same physical cell resources


Discussion 
IP address related issues 
Issue 1: The new IP address(es) should be explicitly provided to the source donor CU for IPSec transport mode (non-IPSec case FFS). FFS on whether it is applied for IPSec tunnel mode. FFS on which signaling is used (Handover Request ACK message vs. GNB-DU CONFIGURATION UPDATE message).

As agreed in RAN3#112-e meeting, the new IP address(es) of boundary IAB node should be explicitly provided to the source donor CU for IPSec transport mode. And it is FFS whether it is applied for non-IPsec case and IPsec tunnel mode. As we know, in case IPsec transport mode is used or IPsec is not used, the TNL address allocated by target donor is inner IP address. And if IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the TNL address allocated by target donor is outer IP address. In our view, if IPsec is not used, the new IP address(es) of boundary IAB node (i.e. inner IP address) needs to be explicitly provided to the source donor CU, which is similar as in IPSec transport mode. The new inner IP address of boundary IAB node could be sent to source donor CU via existing IAB UP CONFIGURATION UPDATE RESPONSE message from boundary IAB node. 
Proposal 1: If IPsec is not used, the new IP address(es) of boundary IAB node (i.e. inner IP address) needs to be explicitly provided to the source donor CU, which is similar as in IPSec transport mode. The new inner IP address of boundary IAB node could be sent to source donor CU via existing IAB UP CONFIGURATION UPDATE RESPONSE message from boundary IAB node.
In case IPsec tunnel mode is used, the new IP address(es) of boundary IAB node (i.e. outer IP address) also needs to be provided to the source donor CU. Otherwise, data cannot be transferred between source donor CU and target donor DU due to the IPsec security mechanism. Moreover, the usage of the new IP address needs to be sent to source donor CU as well. In our view, existing GNB-DU CONFIGURATION UPDATE message could be reused to transfer the new outer IP address to the source donor CU. However, only outer IP addresses for F1-U traffic could be transmitted in the GNB-DU CONFIGURATION UPDATE message currently. It should be further discussed whether GNB-DU CONFIGURATION UPDATE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 

Proposal 2: In case IPsec tunnel mode is used, the new IP addresses of boundary IAB node (i.e. outer IP address) and the corresponding usages of these new IP addresses need to be provided to the source donor CU.

Proposal 3: Existing GNB-DU CONFIGURATION UPDATE message could be reused to transfer the new outer IP address to the source donor CU. It should be further discussed whether GNB-DU CONFIGURATION UPDATE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 

Issue 2: FFS on providing the coupling of IP addresses used in the CU1 network and in the CU2 network

As captured in the RAN3 #112-e meeting chairman notes, it is FFS on providing the coupling of IP addresses used in the CU1 network and in the CU2 network. As analyzed above, if existing IAB UP CONFIGURATION UPDATE RESPONSE or GNB-DU CONFIGURATION UPDATE messages are reused to transfer new IP addresses of boundary node to source IAB donor, there is no need to transfer boundary node’s new IP addresses to source donor CU via Handover Request ACK message. And there is no need to provide the coupling of IP addresses used in the CU1 network and in the CU2 network to source donor CU via the Handover Request ACK message. 

Observation 1: If existing IAB UP CONFIGURATION UPDATE RESPONSE or GNB-DU CONFIGURATION UPDATE messages are reused to transfer new IP addresses of boundary node to source IAB donor, there is no need to transfer boundary node’s new IP addresses to source donor CU via Handover Request ACK message.

Observation 2: There is no need to provide the coupling of IP addresses used in the CU1 network and in the CU2 network to source donor CU via the Handover Request ACK message. 

Issue 3: FFS on updating IP address of source IAB donor CU

As captured in the RAN3 #112-e meeting chairman notes, it is FFS on updating IP address of source IAB donor CU. 

In partial migration, considering that UE traffic between source donor CU and boundary IAB node needs to be transferred via target donor DU, new IP address(es) anchored at target donor DU need to be used for both boundary IAB node and source donor CU. And boundary IAB node needs to be aware of new IP address(es) of the source donor CU. In our view, source IAB donor CU’s new inner IP address could be sent to boundary IAB node via existing IAB UP CONFIGURATION UPDATE REQUEST message. And if IPsec tunnel mode is used, source donor CU’s new outer IP address(es) could be informed to IAB node via existing GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message. Moreover, the usage of the new outer IP address needs to be informed to IAB node as well. However, only outer IP addresses for F1-U traffic could be transmitted in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message currently. It should be further discussed whether GNB-DU CONFIGURATION UPDATE  ACKNOWLEDGE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 

Observation 3: Boundary IAB node needs to be aware of the new IP addresses of the source donor CU and the corresponding usages of these new IP addresses.

Proposal 4: Existing GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message could be reused to transfer source donor CU’s new outer IP address(es). It should be further discussed whether GNB-DU CONFIGURATION UPDATE  ACKNOWLEDGE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 
IAB-DU migration

During last RAN3 meeting, the definition of two types of inter-donor migration schemes were discussed in , i.e. Partial Migration and Full Migration. For Full Migration, it was agreed in RAN3 #110-e meeting that it is not precluded for an IAB node to have simultaneous F1 interfaces to 2 donor CUs using the concept of separate logical IAB-DUs in the same physical node. And in RAN3 #110-e meeting, it was agreed that the following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed. Here we discuss IAB-DU migration using two logical DUs and one logical DU respectively. 
- Alt1: the two logical DUs use separate physical cell resources

- Alt2: the two logical DUs use the same physical cell resources
Case 1: Two logical DUs

Implementation 1: two logical DUs use separate physical cell resources

In implementation 1, two logical DUs use separate physical cell resources and two sets of IAB-DU cells can be activated at a time. 
Issue 1: when/how to trigger IAB-DU migration 

As agreed in RAN3#111-e meeting,  it is FFS how IAB-DU migration is triggered. And it is FFS if the source donor or the target donor initiate and/or determine the IAB-DU migration. And it was agreed that inter-donor migration procedure may terminate at top-level IAB-MT migration. In our understanding, in the scenario that traffic needs to be migrated to target path for a long time, it is beneficial that IAB-DU migration is performed to reduce coordination between two IAB donors. In our view, source donor CU could be responsible for triggering the IAB-DU migration procedure. After determining that IAB-DU migration needs to be performed, source donor CU could indicate the IAB node to initiate F1 setup procedure with target donor CU, e.g., via RRCreconfiguration message or via F1AP message. Meanwhile, source donor CU could initiate IAB-DU context transfer to target donor CU. After IAB-DU established F1 connection with target donor CU, F1 connection and F1-U tunnels need to be migrated to target donor CU. 
Proposal 5: Source donor CU could trigger the IAB-DU migration procedure by indicating IAB node to initiate F1 setup procedure with target donor CU.   
Issue 2: when/how to trigger migration of UEs/child-MTs

As captured in chairman notes in RAN3#112e meeting, it should be further discussed how the source donor-CU knows if and when F1-C has been successfully established with the target donor-CU. As stated above, in top-down or bottom-up sequence, simultaneous F1AP associations with both donor CUs need to be maintained so that the RRC Reconfiguration messages to UEs and child-MTs can be delivered by the source IAB-donor while the RRC Reconfiguration Complete messages can be delivered to the target IAB-donor. And after source donor CU determines that F1-C connection has been established between descendant IAB-DU and the target donor CU, source donor CU could initiate handover procedure for the descendant IAB-DU’s served IAB-MTs/UEs. In our view, after descendant IAB-DU established F1 connection with the target donor-CU, an indication could be sent from the IAB-DU or target donor CU to the source donor CU to inform that the F1 connection between the descendant IAB-DU and the target donor CU is established. And then, source donor CU could initiate handover procedure for the descendant IAB-DU’s served IAB-MTs/UEs. 
Proposal 6: After descendant IAB-DU established F1 connection with the target donor-CU, an indication could be sent from the IAB-DU or target donor CU to the source donor CU to inform that the F1 connection with the target donor CU is established. 
Issue 3: when/how to trigger F1 Removal for source logical DU

In implementation 1, two sets of IAB-DU cells can be activated at a time. And two F1 connections could be maintained simultaneously with both source and target donor. In our view, after all served UEs/MTs are migrated to target donor CU, F1 removal could be initiated by source donor CU. 
Observation 4: After all served UEs/MTs are migrated to target donor CU, F1 removal could be initiated by source donor CU. 
Implementation 2: two logical DUs use the same physical cell resources

In implementation 2, the two logical DUs use the same physical cell resources. Although each logical DU has one set of cells respectively, only one set of IAB-DU cells can be activated at a time. As we know, during gradual migration, some UEs may have already access to the target cell while the other UEs remains in source cell. So both two sets of IAB-DU cells need to be activated at a time in gradual migration sequence. As a result, implementation 2 is not applicable to gradual migration sequence since only one set of IAB-DU cells can be activated at a time.

Observation 5: Both two sets of IAB-DU cells need to be activated at a time in gradual migration sequence. 

Observation 6: Implementation 2 is not applicable to gradual migration sequence since only one set of IAB-DU cells can be activated at a time.
Case 2: one logical DU
Inter-donor migration could also be implemented using one logical DU. As discussed in [1], in nested sequence, the descendant nodes receive the RRC Reconfiguration via the source path but execute the reconfiguration top-down after the IAB-MT handover has succeeded. In other words, the RRC Reconfiguration Complete messages from descendant nodes are sent to target donor CU in top-down sequence after RRC Reconfiguration messages to UEs and IAB-MTs are successfully delivered. 

Observation 7: In nested sequence, the RRC Reconfiguration Complete messages from descendant nodes are sent to target donor CU after RRC Reconfiguration messages to UEs and IAB-MTs are successfully delivered. 
On the other side, considering that the serving IAB-DU of  UE/descendant MT doesn’t change actually, admission control at the serving IAB-DU could be omitted. In nested migration sequence,  RRC Reconfiguration messages are delivered to descendant MT/UEs first, and then delivered to migrating IAB-MT. Target donor CU response to the handover request for descendant node/UE and sends handover request ACK message including RRC Reconfiguration message before target donor CU establishes F1 connection with the descendant node/UE’s serving IAB-DU. And then after migrating IAB MT connects to target parent node and target path is ready, the RRC Reconfiguration complete messages are delivered to target donor CU in top-down sequence. And IAB-DU could release F1 connection with source donor CU and establish F1 connection with target donor CU. As analyzed above, there is no need for IAB-DU to maintain simultaneous F1AP associations with both IAB donor CUs in nested sequence. 
Observation 8: Considering that the serving IAB-DU of  UE/descendant MT doesn’t change actually, admission control at IAB-DU could be omitted. 

Observation 9: In nested sequence, target donor CU response to the handover request for descendant node/UE before establishing F1 connection with the descendant node/UE’s serving IAB-DU.
Observation 10: In nested migration sequence, simultaneous F1AP associations with source and target donor CU is not needed.
For migrating IAB-DU, After HO cmd messages for all UEs/MTs have been delivered, source donor CU could initiate migration procedure of migrating IAB-MT. After receiving HO cmd message, migrating IAB-MT release the F1 connection with source donor CU and access to target parent node. And then migrating IAB-DU could initiate F1 setup with target donor CU. If PCI of IAB-DU cell doesn’t change after DU migration, legacy HO procedure could be used for UE/IAB-MT. On the other side, if PCI of IAB-DU cell changes after DU migration, the timing of IAB-DU cell switch needs to be further discussed to avoid UE impact. If UE/IAB-MT receives HO cmd message before cell switch, the handover procedure may fail since target cell cannot be detected in time. If cell switch is performed before UE/MT receiving HO cmd message, RLF may be detected at UE/IAB-MT. In our view, legacy CHO procedure could be reused for UE/MT. Specifically, CHO candidate cells could be pre-configured to UEs/MTs by source donor CU. And cell switch of IAB-DU could be triggered by source donor CU after its all served UEs/MTs are configured with CHO configurations. And then after CHO execution condition is fulfilled and the detected cell is included in the CHO configuration, CHO configurations could be executed by UEs/IAB-MTs. 

Proposal 7: In nested migration sequence, one logical DU is used in migrating IAB node. If PCI of IAB-DU cell doesn’t change after DU migration, legacy HO procedure could be reused for UEs/IAB-MTs. While if PCI of IAB-DU cell changes after DU migration, legacy CHO procedure could be used for UEs/IAB-MTs.
Conclusion
In this contribution, we discussed some remaining issues regarding inter-donor migration based on the agreements in last RAN3 meeting.. And we have the following proposals:

Proposal 1: If IPsec is not used, the new IP address(es) of boundary IAB node (i.e. inner IP address) needs to be explicitly provided to the source donor CU, which is similar as in IPSec transport mode. The new inner IP address of boundary IAB node could be sent to source donor CU via existing IAB UP CONFIGURATION UPDATE RESPONSE message from boundary IAB node.
Proposal 2: In case IPsec tunnel mode is used, the new IP addresses of boundary IAB node (i.e. outer IP address) and the corresponding usages of these new IP addresses need to be provided to the source donor CU.

Proposal 3: Existing GNB-DU CONFIGURATION UPDATE message could be reused to transfer the new outer IP address to the source donor CU. It should be further discussed whether GNB-DU CONFIGURATION UPDATE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 

Observation 1: If existing IAB UP CONFIGURATION UPDATE RESPONSE or GNB-DU CONFIGURATION UPDATE messages are reused to transfer new IP addresses of boundary node to source IAB donor, there is no need to transfer boundary node’s new IP addresses to source donor CU via Handover Request ACK message.

Observation 2: There is no need to provide the coupling of IP addresses used in the CU1 network and in the CU2 network to source donor CU via the Handover Request ACK message. 

Observation 3: Boundary IAB node needs to be aware of the new IP addresses of the source donor CU and the corresponding usages of these new IP addresses.

Proposal 4: Existing GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message could be reused to transfer source donor CU’s new outer IP address(es). It should be further discussed whether GNB-DU CONFIGURATION UPDATE  ACKNOWLEDGE message needs to be enhanced to transfer outer IP addresses for F1-C and non-F1 traffic. 
Proposal 5: Source donor CU could trigger the IAB-DU migration procedure by indicating IAB node to initiate F1 setup procedure with target donor CU.   
Proposal 6: After descendant IAB-DU established F1 connection with the target donor-CU, an indication could be sent from the IAB-DU or target donor CU to the source donor CU to inform that the F1 connection with the target donor CU is established. 
Observation 4: After all served UEs/MTs are migrated to target donor CU, F1 removal could be initiated by source donor CU. 
Observation 5: Both two sets of IAB-DU cells need to be activated at a time in gradual migration sequence. 

Observation 6: Implementation 2 is not applicable to gradual migration sequence since only one set of IAB-DU cells can be activated at a time.
Observation 7: In nested sequence, the RRC Reconfiguration Complete messages from descendant nodes are sent to target donor CU after RRC Reconfiguration messages to UEs and IAB-MTs are successfully delivered. 
Observation 8: Considering that the serving IAB-DU of  UE/descendant MT doesn’t change actually, admission control at IAB-DU could be omitted. 

Observation 9: In nested sequence, target donor CU response to the handover request for descendant node/UE before establishing F1 connection with the descendant node/UE’s serving IAB-DU.
Observation 10: In nested migration sequence, simultaneous F1AP associations with source and target donor CU is not needed.
Proposal 7: In nested migration sequence, one logical DU is used in migrating IAB node. If PCI of IAB-DU cell doesn’t change after DU migration, legacy HO procedure could be reused for UEs/IAB-MTs. While if PCI of IAB-DU cell changes after DU migration, legacy CHO procedure could be used for UEs/IAB-MTs.
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