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For the mobile-IAB DU migration, RAN3 #117b has achieved the following agreements [2]: 
mIAB-DU migration and mIAB-MT handover can be executed independently from each other. Details on the scenarios need to be further discussed.
The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.

In this paper, we focus on the issues about the DU migration of mobile IAB.
2 Discussion
2.1 The procedure of DU migration
· When to execute DU migration?
The Rel-17 partial migration can support the IAB’s mobility in some degree. As shown in Figure 1(a), when the mIAB-MT switches from CU1 to CU2, and from CU2 to CU3, the mIAB-DU’s F1-terminating CU may remain unchanged (CU1). If CU1 decides to execute the mIAB-DU migration at some time, e.g., when MT switched or will switch from CU2 to CU3, the scenario is shown in Figure 1(b). A new logical DU, i.e., mIAB-DU2, is activated, and the F1 interface is setup between mIAB-DU2 and CU3.
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Figure 1(a). Consecutive partial migration                                           Figure 1(b). DU migration 
We think the DU migration should be performed at least for the following two cases:
· Case 1. No Xn interface between the F1-terminating CU (CU1) and the target CU of mIAB-MT (CU3). In Rel-17,two new XnAP procedures were defined to support the initiating and modification of IAB Transport migration, therefore, if there is no Xn interface between CU1 and CU3 but the mobile IAB-node still perform partial migration,  it is hard to perform the F1-U and F1-C traffic transport migration, because the IAB Transport Migration Management/Modification procedure cannot be implemented on Xn interface as Rel-17. Alternatively, if we use DU migration for this case, there is no IAB Transport Migration Management procedure between CU1 and CU3, all the UE’s traffic will be switched to the target F1 interface after the UE’s handover procedure, e.g., the legacy NG-based handover.  
· Case 2. No IP route between the F1-terminating CU (CU1) and the target donor-DU (donor-DU3) of mIAB-MT. If partial migration is to be used in this case, the F1-C/U traffic between mIAB-DU and CU1 should be transported through CN, which brings heavy workload on the NG interface and causes high latency. It would be better to let mIAB-DU migrate to CU3 to avoid transmitting the traffic between CU1 and donor-DU3 through NGAP.
Therefore, we propose:
Proposal 1a: The DU migration should be performed, at least in the following two cases,
· Case 1. No Xn interface between the F1-terminating CU and the target CU of mobile IAB-MT.
· Case 2. No IP route between the F1-terminating CU and the target donor-DU of mobile IAB-MT.
Furthermore, we can discuss whether the DU migration should be performed earlier (e.g. before the above case 1 and case 2, where the DU migration has to be performed), to avoid the DU migration being performed via NG interface, when there is no Xn interface between the source CU and the target CU of the mobile IAB-DU.
Proposal 1b: RAN3 to investigate whether the DU migration should be performed earlier, to avoid DU migration via NG interface as much as possible.
· Scenarios for the DU migration
Considering consecutive partial migration may be performed before the DU migration, there may be the following four scenarios:
Scenario 1: The source CU of mobile IAB-MT is same as the source CU of mobile IAB-DU, and the target CU of mobile IAB-MT is same as the target CU of the mobile IAB-DU. 
Scenario 2: The source CU of mobile IAB-MT is different from the source CU of mobile IAB-DU, but the target CU of mobile IAB-MT is same as the target CU of the mobile IAB-DU.  
Scenario 3: The source CU of mobile IAB-MT is same as the source CU of mobile IAB-DU, while the target CU of the mobile IAB-MT is different from the target CU of the mobile IAB-DU.
Scenario 4: The source CU of mobile IAB-MT is different from the source CU of mobile IAB-DU, while the target CU of the mobile IAB-MT is different from the target CU of the mobile IAB-DU.
For mobile IAB-node, the migration of mobile IAB-DU and mobile IAB-MT are performed because of the moving, DU migration without MT handover is lack of motivation and scenario. For the mobile IAB-DU migration case, the pre-condition is that the mobile IAB-MT should also perform handover. The F1-terminating CU of mobile IAB-DU decides to execute DU migration when the collocated IAB-MT has switched to or is about to switch to the target CU. 
So, the following cases does not make sense to us: both the IAB-DU and the IAB-MT performs migration but their target CUs are different. In other word, the above scenario 3 and scenario 4 are not valid. Scenario 1 is exactly the full migration been discussed in Rel-17, while scenario 2 is to perform DU migration after at least one partial migration.
Proposal 2: For the DU migration, the mobile IAB-MT also performs HO to the same target donor of the mobile IAB-DU.
Proposal 3: For DU migration, the source CU of mobile IAB-MT and the source CU of mobile IAB-DU can be same or different.
· Procedure of DU migration in scenario 1 
As mentioned previously, the scenario 1 is just the full migration involving two CUs which was generally proposed in the Rel-17 discussion. And the sequences of full nested, gradual bottom-up, and gradual top-down were shown in Figure 2.
[image: ]
Figure 2. Full migration sequences
·  In full nested and gradual bottom-up sequences, the F1 interface between mIAB-DU2 and CU2 is set up in advance, then the UEs first switch to mIAB-DU2, and the mIAB-MT switches at last. For both options, the RRCReconfiguraiton for UE’s HO are send via the source path of mIAB-node. The difference between the full nested and gradual bottom-up is that the former option transmit the RRCReconfiguraitonComplete of UE towards the CU2 in the target path of the mIAB-node, while the latter one will forward the ReconfiguraitonComplete of UE via the source path of the mIAB-node. Therefore, for the full-nested sequence, only the F1-C traffic between mIAB-DU2 and CU2 to support UE switch needs to be forwarded through the source path of mIAB-node (mIAB-node←→donor-DU1←→CU2), while the bottom-up sequence may require that both F1-C and F1-U between mIAB-DU2 and CU2 be forwarded via the source path to allow the inter-topology user plane data transmission as intermediate state of full migration.
· In gradual top-down sequence, the mIAB-MT switches first as in partial migration. And then the inter-topology transmission via the target path of mIAB-node for F1-C and F1-U between mIAB-DU1 and CU1 are set up. The UEs switch at last. For this option, the RRCReconfiguration and RRCReconfigurationComplete of UE are send via the target path of mIAB-node. 
All the three sequences are possible for the full migration, and which sequences is used can be up to source donor CU’s implementation.  
Proposal 4: If the mobile IAB-MT and the mobile IAB-DU share same source CU and same target CU, full migration is supported with the following sequences: full nested, gradual bottom-up, and gradual top-down. The decision sequence is up to the source CU implementation.

· Procedure of DU migration in scenario 2 
When considering the mIAB-DU and mIAB-MT are with different source CUs, there are 3 CUs in the scenario:
· CU1: source CU of mIAB-DU
· CU2: source CU of mIAB-MT
· CU3: target CU of mIAB-DU and mIAB-MT
The DU migration can be performed before or after the IAB-MT HO. The possible procedures are given as follows:
· If the mIAB-MT switches first, CU2, CU3, and the mIAB-node itself will get to know the handover event, but CU1 doesn’t know that. Therefore, CU1 should be informed that the handover happens, and then decides to perform mIAB-DU migration. 
· If the mIAB-DU migrates first, it may be because that CU1 is informed the mIAB-MT is about to switch to the topology under CU3. CU1 performs mIAB-DU migration first, and when the mIAB-DU migration is finished, CU2 is informed and performs mIAB-MT handover.
For the procedure of mIAB-DU migration, we propose:
Proposal 5：If the source CU of mobile IAB-MT is different from the source CU of mobile IAB-DU, RAN3 discuss the following options to support DU migration: 
· Option 1： perform mobile IAB-MT HO first, then perform mobile IAB-DU migration; 
· Option 2：perform mobile IAB-DU migration first, then perform mobile IAB-MT HO.
· Common part for scenario 1 and scenario 2.
With the general procedure proposed above in mind, next we will discuss the information and configuration needed for the mIAB-DU migration. 
· Target CU: Since the whole procedure’s initial trigger is the requirement of mIAB-MT HO, the target CU (CU3) is selected by CU2 according to the mIAB-MT’s measurement report. CU1 should be informed the target CU.
· BAP configuration: For the DU migration, we need to activate a new logical DU and setup F1 interface to the target CU. The whole backhaul path between the mIAB-node and the target donor-DU should be established in advance for the F1 setup. Specifically, the BAP configuration should be configured on the mIAB-node and each hop’s node between the mIAB-node and the target donor-DU.
· IP addresses: To set up the F1 connection, the mIAB-node needs to know the IP address of its target logical DU, and the IP address of the target CU.
· Trigger to the mobile IAB-node: As the agreement in the last meeting mentioned, CU1 decides whether to execute DU migration or not. If the answer is yes, CU1 should trigger the mIAB-node to initiate the target F1 setup.
For the information and configuration needed for mIAB-DU migration, we propose:
Proposal 6: The following steps should be performed before the mobile IAB-DU migration:
· Inform the source CU of mobile IAB-DU about the target CU
· BAP configuration along the path used for the target F1 setup
· Mobile IAB-node obtaining IP address for the target logical DU, and the IP address of target CU
· Trigger the mobile IAB-node to initiate the target F1 setup. 
After the target logical DU establishing F1 connection towards the target CU, the cells served by the target logical DU are ready to serve the UEs, and the mIAB-DU’s source CU which is also the RRC terminating CU of the UEs can perform UE handover. In other words, the trigger of performing the UE handover is the mIAB-DU’s source CU receiving the notification of target F1 setup complete. The notification may be from the mobile IAB node or the target CU. It is proposed:
Proposal 7: After the target logical IAB-DU establishing F1 connection towards the target donor CU, the mobile IAB node or the target CU can send notification to the mobile IAB-DU’s source CU.
For the UE handover, another issue is how the source CU gets to know the target cell ID. We believe there is no need to select the target cell based on UE’s measurement report as legacy, since the relative position between the UE and the mIAB-node is almost stable. Considering the source logical DU and target logical DU are co-located, a possible solution is to allow the cells served by the target logical DU have mapping relations with the UEs’ source cells which are served by the source logical DU. Both the target CU and the mIAB-node can know the cell mapping relationship, after target F1 being established, and the target CU or the mIAB-node can inform the source CU about the UE target cell IDs. It is proposed:
Proposal 8: The source CU includes the target cell ID in the UE handover request after obtaining this ID from the target CU or from the mobile IAB-node. 

2.2 Discussion inter-donor transport for DU migration
The DU migration involves the inter-topology transmission. Taking the condition where the mIAB-DU and mIAB-MT are with the same source CU as an example, in full nested and gradual bottom-up sequences, the inter-topology transmission is necessary for communication between the mIAB-DU2 and the CU2, i.e. at least the F1-C traffic (e.g. F1 setup, and F1AP message carry UE’s handover command, etc.) for mIAB-DU2 need to be transmitted via CU1’s topology. While for the gradual top-down sequence, the inter-topology transmission is used for communication between the mIAB-DU1 and the CU1, i.e. at least the F1-C traffic (e.g. signalling for F1-C migration to target path, and F1AP message carry UE’s handover command, etc.) for mIAB-DU1 will be transmitted through CU2’s topology, and this is similar to the case in Rel-17 partial migration. 
However, different from the Rel-17 partial migration scenario, the inter-topology transmission is temporarily used for the DU migration scenario, and the traffic will be finally transported to the intra-topology transmission, i.e., sent between mIAB-DU2 and CU2 via CU2’s topology. As designed in Rel-17, the traffic offloading from intra-topology to inter-topology relies on the XnAP procedure (IAB transport migration management procedure) for BH information interaction and F1AP procedures for BAP related configuration along the target path, e.g., F1AP BAP MAPPING CONFIGURATION, and F1AP IAB UP CONFIGURATION UPDATE. So as the traffic revoking for the reverse direction. 
Therefore, if the inter-topology transmission is used for the F1-U traffics of the mobile IAB-node, these traffic will first be offloaded from intra-CU topology to the inter-CU topology for the temporary intermediate step, and after the DU migration, all these traffic need to be offloaded from the inter-CU topology to the intra-CU topology (target CU’s topology). 
Observation 1: The inter-donor topology path is used for temporary transmission in the DU migration scenario, the XnAP IAB transport migration management procedure and BAP configuration via F1AP are necessary.
Observation 2: After the DU migration, these traffics should be migrated to the target CU’s intra-topology path again, which also requires XnAP and F1AP signaling.
Observation 3: For the DU migration, it is mandatory that the F1-C traffic should be transmitted via the inter-donor topology, but this is not mandatory for the F1-U traffic. 
If only few F1-C message is forwarded via the inter-topology path, some enhancement e.g. simplified XnAP signalling may be considered. For example, with the full-nested and gradual bottom-up sequence, CU1 already knows the traffic profile for F1-C traffic of mIAB-DU2, and no F1-terminating BH info is needed since the mobile IAB node does not has any descendant IAB-nodes, IAB TRANSPORT MIGRATION REQUEST which aims carrying the traffic profile and the F1-terminating BH information of offloaded traffic may not necessary to be initiated by the F1-terminating-CU (CU2). In gradual top-down sequence, we can find similar situation for the F1-C traffic of mIAB-DU1 if offloaded to the CU2’s topology.
Observation 4: Simplified signalling to setup those paths can be considered, if only very few F1-C message is transmitted, rather than the overkilling R17 IAB Transport Migration Management procedures.
Proposal 9: During full migration, only very few F1-C message is transmitted via the inter-donor topology path, R18 consider simplified XnAP signalling to support such case.
3 Conclusion
This paper mainly discusses the issues on the IAB-node DU migration procedure, the following observations and proposals are provided:
Proposal 1a: The DU migration should be performed, at least in the following two cases,
· Case 1. No Xn interface between the F1-terminating CU and the target CU of mobile IAB-MT.
· Case 2. No IP route between the F1-terminating CU and the target donor-DU of mobile IAB-MT.
Proposal 1b: RAN3 to investigate whether the DU migration should be performed earlier, to avoid DU migration via NG interface as much as possible.
Proposal 2: For the DU migration, the mobile IAB-MT also performs HO to the same target donor of the mobile IAB-DU.
Proposal 3: For DU migration, the source CU of mobile IAB-MT and the source CU of mobile IAB-DU can be same or different.
Proposal 4: If the mobile IAB-MT and the mobile IAB-DU share same source CU and same target CU, full migration is supported with the following sequences: full nested, gradual bottom-up, and gradual top-down. The decision sequence is up to the source CU implementation.
Proposal 5：If the source CU of mobile IAB-MT is different from the source CU of mobile IAB-DU, RAN3 discuss the following options to support DU migration: 
· Option 1： perform mobile IAB-MT HO first, then perform mobile IAB-DU migration; 
· Option 2：perform mobile IAB-DU migration first, then perform mobile IAB-MT HO.
Proposal 6: The following steps should be performed before the mobile IAB-DU migration:
· Inform the source CU of mobile IAB-DU about the target CU
· BAP configuration along the path used for the target F1 setup
· Mobile IAB-node obtaining IP address for the target logical DU, and the IP address of target CU
· Trigger the mobile IAB-node to initiate the target F1 setup. 
Proposal 7: After the target logical IAB-DU establishing F1 connection towards the target donor CU, the mobile IAB node or the target CU can send notification to the mobile IAB-DU’s source CU.
Proposal 8: The source CU includes the target cell ID in the UE handover request after obtaining this ID from the target CU or from the mobile IAB-node. 
Observation 1: The inter-donor topology path is used for temporary transmission in the DU migration scenario, the XnAP IAB transport migration management procedure and BAP configuration via F1AP are necessary.
Observation 2: After the DU migration, these traffics should be migrated to the target CU’s intra-topology path again, which also requires XnAP and F1AP signaling.
Observation 3: For the DU migration, it is mandatory that the F1-C traffic should be transmitted via the inter-donor topology, but this is not mandatory for the F1-U traffic. 
Observation 4: Simplified signalling to setup those paths can be considered, if only very few F1-C message is transmitted, rather than the overkilling R17 IAB Transport Migration Management procedures.
Proposal 9: During full migration, only very few F1-C message is transmitted via the inter-donor topology path, R18 consider simplified XnAP signalling to support such case.
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