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1	Introduction
On the topology adaptation for mobile IAB, the last meeting achieved the following agreements [1]:

	WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.
The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:
•	gNB ID of the target donor CU for the mIAB-MT HO.
•	ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed.
In case the donor of the mIAB-DU decides the F1AP setup for DU migration, the donor of the mIAB-DU triggers via F1 signalling the IAB node to perform the F1 Setup procedure for the DU migration. An OAM based solution is not excluded.

For the establishment of Xn, the mIAB-DU’s donor CU can obtain the TNL address of the mIAB-MT’s target donor CU via legacy mechanisms. 
The info sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU does not include the target donor CU’s TNL address. 
The mIAB-MT’s source donor CU can send the info on the mIAB-MT’s target donor CU to the mIAB-DU’s donor CU after the completion of IAB-MT HO.  
The mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID. 
The trigger for F1 setup between the mobile IAB-node’s second logical DU and its donor CU may be based on OAM or pre-configuration. 




This contribution aims to make further progress in the discussion of mobile-IAB inter-donor migration procedures. 

2	Discussion
Issue 0: Support for mobilie-IAB indication in NGAP
SA2 has decided that the IAB-node needs to be authorized by the network for mobile IAB operation. TS 23.501, vs. 18.0, section 5.35A.4, states:
	When the MBSR (IAB-UE) performs initial registration with the serving PLMN, it indicates the request to operate as a MBSR as described in clause 5.35A.1. The AMF authorizes the MBSR based on the subscription information, and provides MBSR authorized indication to NG-RAN. The MBSR establishes the connection to OAM system using the configuration information for MBSR operation.


 
This implies that the mobile IAB-MT needs to indicate the support of mobile IAB in Msg.5, and that this indication is passed to the AMF in the NGAP Initial UE Message.
Proposal 0: Based on SA2’s decision for CN-based authorization of mobile-IAB support, a mobile-IAB indication to be included in the NGAP Initial UE message.

Issue 1: WA on CUs used for logical mIAB-DUs vs. mIAB-MT
This issue relates to the following working assumption: 
WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable
Rel-17 IAB already allows the IAB-DU and IAB-MT to use different CUs. In Rel-18, RAN3 agreed to extend this notion to mobile IAB. 
There is no specific reason to restrict the mIAB-DU’s target CU to be the same as the mIAB-MT’s target CU. Such a restriction may in fact be suboptimal for various reasons, etc.:
1. In case the mIAB-node’s trajectory is known, the mIAB-DU’s target CU could be moved to a location that is ahead of the current mIAB-MT’s CU. This would reduce the frequency of DU migrations.
2. The operator could use a separate CU for UEs served by mIAB-nodes, which may have a larger coverage area and thereby reduce the number of DU migration procedures.
3. The conditions for the selection of the mIAB-MT’s CU and the mIAB-DU’s CU are different. The selection of the mIAB-MT’s CU is based on radio conditions, and therefore, it may frequently change, e.g., when the mIAB-node moves at high speed. The mIAB-DU’s CU, however, should have selected for permanence so that DU migrations can be minimized.
Proposal 1: Change WA to an agreement: “The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs”.

Issue 2: Impact of DU migration on BH configuration
During DU migration, the mIAB-node hosts two separate logical mIAB-DUs. Each of these mIAB-DUs supports its own F1 which needs to be transported over the backhaul. The following discusses potential issues that may arise if the wireless backhaul is shared by two logical mIAB-DUs.
F1-multiplexing on IP layer: 
In case the mobile IAB-node is single-homed, i.e., it is connected to the network via only one IAB-donor-DU, the F1 traffic of both logical mIAB-DUs share the IP addresses anchored on this IAB-donor-DU. Since F1 operates on application layer, the F1 traffic of both logical mIAB-DUs can be multiplexed on IP- and transport layer (i.e., L4) based on the 5-tuple (Dst IP, Src IP, L4 protocol type, Dst port, Src port) for UDP and SCTP, or 3-tuple for ESP (Dst IP, Src IP, SPI). Therefore, no issues arise even if the mIAB-node only holds one single IP address.
In case the mIAB-node is multihomed, i.e., connects to the network via multiple IAB-donor-DUs, it holds a separate set of IP addresses from each IAB-donor-DU. Since the CUs of both logical mIAB-DUs have obtained information about these sets of IP addresses, e.g., via the Xn IAB Transport Migration Management/Modification procedures, they can select, which IP addresses they want to use for their own F1-U and F1-C traffic.
F1-mapping to BAP:
In case the logical mIAB-DU’s CU is different from the mIAB-MT’s CU, BH configuration and transport follow the Rel-17 procedures for boundary nodes. This implies that the Xn IAB Transport Migration Management/Modification procedures are used for coordination between the two CUs. Otherwise, configuration and transport follow Rel-17 procedures for non-boundary nodes.

Since the mIAB-node is single-connected, it has only one BAP address configured, which is used by both logical mIAB-DUs for DL F1 traffic. No issues are expected. 

For UL traffic, the mIAB-node presently supports one default route, which can be shared by both logical mIAB-DUs. No issues are expected here either. In case the mIAB-node is multi-homed, i.e., connects to multiple IAB-donor-DUs, only one default route will be available for the F1 traffic of both logical mIAB-DUs. This should not pose a connectivity problem since it is assumed that inter-donor IP connectivity is supported (at least as the baseline).
For UL mapping and UL routing of F1 traffic, each logical mIAB-DU receives a separate set of configurations from its own CU. The configurations can be differentiated based on the F1AP association on which they were received, and, therefore, each of them can be applied to the F1 traffic of the corresponding logical mIAB-DU. 
The mIAB-MT’s CU configures the BH routes on BAP and RLC layer. In case the mIAB-MT’s CU is different from the logical mIAB-DU’s CU, this configuration is based on the L2 and IP information the mIAB-MT’s CU receives from the logical mIAB-DU’s CU via the Xn IAB Transport Migration Management/Modification procedures. In this respect, there is no principal difference between an mIAB-node holding only one vs. multiple logical mIAB-DUs. Therefore, no issues are expected.
Handling of non-F1-traffic:
Non-F1 traffic can use any of the IP addresses allocated for the non-F1 traffic type in compliance with Rel-16/17 specification. 
One issue arises if each of the logical mIAB-DU’s CU provides different UL mappings for non-F1 traffic. In this case, it may not obvious which of these UL mapping should be used for the non-F1 traffic. This issue, however, can be left up to implementation. 
Proposal 2: During DU migration, Rel-16/17 procedures can be used for the configuration of F1 transport for each of the logical mIAB-DUs.

Issue 3: Concurrent MT handover and DU migration
DU migration may consume some time due to the need for F1 establishment and UE handover. It cannot be precluded that during this time frame, the mIAB-MT’s backhaul link deteriorates, and, therefore, the mIAB-MT may have to be handed over to another cell, which may potentially reside at a different donor CU.
In case mIAB-MT handover occurs, Rel-17 procedures can be used to migrate F1 connectivity from the mIAB-MT’s source to the mIAB-MT’s target path. As discussed under Issue 2, these migration procedures can be separately applied for the F1 traffic of each logical mIAB-DU. Therefore, no principally new issue arises for the migration of F1 transport when mIAB-MT handover occurs during vs. outside of DU migration.
Proposal 3a: mIAB-MT handover may be conducted during DU migration. 
Proposal 3b: In case mIAB-MT handover is conducted during DU migration, Rel-17 traffic migration procedures are applied for the F1 traffic of each logical mIAB-DU, as needed.


Issue 4: mIAB-DU migration procedures
This issue relates to the following RAN3 agreements:
The trigger for F1 setup between the mobile IAB-node’s second logical DU and its donor CU may be based on OAM or pre-configuration.
In case the donor of the mIAB-DU decides the F1AP setup for DU migration, the donor of the mIAB-DU triggers via F1 signalling the IAB node to perform the F1 Setup procedure for the DU migration. An OAM based solution is not excluded.
 
When the logical source mIAB-DU’s CU triggers the F1 Setup procedure (step 1 in Figure 1), it needs to include the IP address of the target logical mIAB-DU’s CU (see step 1 in Figure 1). This is necessary to that the target logical mIAB-DU knows the IP destination address for the F1 Setup Request message. 
Proposal 4a: When triggering the F1 Setup procedure on the mIAB-node, the source logical mIAB-DU’s CU to include the IP address of the target logical mIAB-DU’s CU. 
When the target logical mIAB-DU conducts the F1 Setup procedure with its CU (step 2 in Figure 1), it needs to include the mIAB-MT’s CU ID in the F1 Setup Request message. The target logical mIAB-DU’s CU needs to know this mIAB-MT’s CU ID to that it can initiate the Xn IAB Transport Migration Management procedure with this CU. 
Proposal 4b: The target logical mIAB-DU to include the mIAB-MT’s CU ID into the F1 Setup Request message.
The target logical mIAB-DU further needs to include an ID for the mIAB-MT into the F1 Setup Request message, which is known to the mIAB-MT’s CU. This ID is then used by the target logical mIAB-DU’s CU in the initial Xn IAB Transport Migration Management Request so that the mIAB-MT’s CU can unambiguously identify the mIAB-MT. The most convenient ID for this purpose is the IAB-node’s BAP address, since it has been assigned to the mIAB-node by the mIAB-MT’s CU, and since it is already reported in the F1 Setup Request message. 
Proposal 4c: The target logical mIAB-DU’s CU to include the mIAB-node’s BAP address into the initial Xn IAB Transport Migration Management Request with the mIAB-MT’s CU.
When the target logical mIAB-DU has successfully completed the F1 Setup procedure (step 4 in Figure 1), the IAB-node should inform the source logical mIAB-DU’s donor via F1AP that F1 Setup has succeeded. It should further include the cell IDs of the new cells activated on the target logical mIAB-DU so that the source logical mIAB-DU’s CU can handover UEs from the source logical mIAB-DU cell to the target logical mIAB-DU cell.
Proposal 4d: The IAB-node to inform via F1AP the source logical mIAB-DU’s CU about the target logical mIAB-DU’s successful F1 setup as well as the cell IDs activated on the target logical mIAB-DU. 
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Figure 1: Signaling information for DU migration: (Step 1) The trigger for F1 setup to include the IP address of the target logical IAB-DU’s CU, (Step 2) the F1 Setup Request to include the mIAB-MT’s CU ID, (Step 4) the source logical IAB-DU to inform its CU about successful F1 setup and activated-cell ID(s).
When all UEs have been handed over, the source logical mIAB-DU’s F1AP association can be released by the IAB-node or by the source logical mIAB-DU’s CU.
Proposal 4e: After all UEs have been handed over, the source logical mIAB-DU’s F1AP association can be released by the IAB-node or by the source logical mIAB-DU’s CU.

Issue 5: Operation in absence of Xn 
This issue relates to RAN3 agreement:
Focus first on the scenarios where Xn and IP connectivity are available between the source and target donors for IAB-MT HO and mIAB-DU migration.
In many deployments, the Xn interface is not supported or only supported between same-vendor peers. In these scenarios, it is still possible to support inter-donor IP connectivity. 
It is relatively easy to enhance the mobile IAB-node migration procedures to scenarios where inter-donor-IP connectivity is available, but Xn is not available. In these scenarios, the IAB-MT- and UE handover can be conducted via NG. The following additional signaling enhancements are necessary:
· Support for IAB Transport Management Migration/Modification procedures via NG.
· For DU migration, all signaling for inter-donor coordination needs to be conducted via the IAB-node rather than via Xn.
Proposal 5: Partial migration and DU migration to be supported in scenarios, where Xn is not available but inter-donor IP connectivity is available.
Conclusion
This contribution discussed procedures to for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration. The following proposals have been made:

Issue 0: Support for mobilie-IAB indication in NGAP
Proposal 0: Based on SA2’s decision for CN-based authorization of mobile-IAB support, a mobile-IAB indication to be included in the NGAP Initial UE message.

Issue 1: WA on CUs used for logical mIAB-DUs vs. mIAB-MT
Proposal 1: Change WA to an agreement: “The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs”.

Issue 2: Impact of DU migration on BH configuration
Proposal 2: During DU migration, Rel-16/17 procedures can be used for the configuration of F1 transport for each of the logical mIAB-DUs.

Issue 3: Concurrent handover of mIAB-MT and DU migration
Proposal 3a: mIAB-MT handover may be conducted during DU migration. 
Proposal 3b: In case mIAB-MT handover is conducted during DU migration, Rel-17 traffic migration procedures are applied for the F1 traffic of each logical mIAB-DU, as needed.

Issue 4: DU migration procedures
Proposal 4a: When triggering the F1 Setup procedure on the mIAB-node, the source logical mIAB-DU’s CU to include the IP address of the target logical mIAB-DU’s CU. 
Proposal 4b: The target logical mIAB-DU to include the mIAB-MT’s CU ID into the F1 Setup Request message.
Proposal 4c: The target logical mIAB-DU’s CU to include the mIAB-node’s BAP address into the initial Xn IAB Transport Migration Management Request with the mIAB-MT’s CU.
Proposal 4d: The IAB-node to inform via F1AP the source logical mIAB-DU’s CU about the target logical mIAB-DU’s successful F1 setup as well as the cell IDs activated on the target logical mIAB-DU. 
Proposal 4e: After all UEs have been handed over, the source logical mIAB-DU’s F1AP association can be released by the IAB-node or by the source logical mIAB-DU’s CU.

Issue 5: Operation in absence of Xn
Proposal 5: Partial migration and DU migration to be supported in scenarios, where Xn is not available but inter-donor IP connectivity is available.
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