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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this paper, we discuss the DU and MT migrations of a mobile IAB-node based on the following agreements from the previous RAN3 meeting reports [1], [2], [3], [4] and [5]:
	At RAN3#117:
· RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT executes inter-donor migration.
At RAN3#117bis:
· mIAB-DU migration and mIAB-MT handover can be executed independently from each other. Details on the scenarios need to be further discussed
At RAN3#118:
· 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 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.
At RAN3#119:
· In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU needs to be informed about the mIAB-MT’s CU ID and the mIAB-MT ID so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU.
At RAN3#119bis:
· Turn into an agreement the WA stating that: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.
· [bookmark: _Hlk134018742]Capture the mIAB-MT HO and mIAB-DU migration as separate procedures in TS 38.401.
· Down select between the following two options for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to mIAB-DU’s target CU:
· Option A: XnAP signalling from the mIAB-DU’s source CU.
· Option B: F1AP signalling from the target logical mIAB-DU.
For Option B, discuss whether and how the mIAB-DU can obtain the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.




Discussion
Concurrent MT and DU migrations
[bookmark: _Hlk134196298]In a previous contribution [6], we mentioned that in case of concurrent MT handover and DU migration for a mobile IAB-node, it is the DU migration that may suffer from delay or failure due to the modification of the backhaul path to communicate with the mobile IAB-node. 
To be more precise on a potential issue, it is considered the case where the mobile IAB-node has successfully performed the F1 setup procedure with a target F1 donor-CU for DU migration purpose, and that this target F1 donor-CU is different from the non-F1 donor-CU for the mobile IAB-node. If meanwhile, a MT migration of the mobile IAB-node has occurred toward a target non-F1 donor-CU (still different from the target F1 donor-CU), the target F1 donor-CU may not be aware of this new non-F1 donor-CU to perform the transport migration management (TMM) procedure.
From [4], it can be noted that the following agreement was taken:
 In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU needs to be informed about the mIAB-MT’s CU ID and the mIAB-MT ID so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU,
However, this agreement may not be accurate enough to prevent any deadlock situation in case of concurrent MT and DU migrations. Indeed, it does not say when the target F1 donor-CU (i.e. the target logical mIAB-DU’s CU) is informed about the non-F1 donor-CU (i.e the mIAB-MT’s CU ID). If the target F1 donor-CU was informed before the MT migration, then the target F1 donor-CU will trigger the TMM procedures toward a donor-CU that may no longer be the non-F1 donor-CU.
Therefore, the above agreement could be completed by the following: 
Proposal 1: if the mIAB-MT’s CU is changed during a DU migration, the target logical mIAB-DU’s CU needs to be informed about the target mIAB-MT’s CU ID and the mIAB-MT ID, before it can initiate the TMM procedures towards the target mIAB-MT’s CU. 
From the above example, it appears that some adaptations of MT and DU migration procedures may be required to avoid deadlock situations and to limit the impact of concurrent MT and DU migrations to some delay to complete the procedures. 

From [5], we have the following agreement: 
Capture the mIAB-MT HO and mIAB-DU migration as separate procedures in TS 38.401.
Actually, this agreement does not preclude that both migrations may overlap in time. 
To go forward, there are 3 options:
· option 1: to consider concurrent DU and MT migrations as a working assumption, to define the procedures without taking into account the potential concurrence in a first step, and then in a second step to refine (if necessary) the procedures to support concurrent DU and MT migrations, 
· option 2: to consider concurrent DU and MT migrations as a working assumption, then to define the procedures accordingly, 
· option 3: to not support concurrent DU and MT migrations, to define the procedures, and in a second step to add the necessary mechanisms to avoid this concurrence.
We have observed that a mobile IAB-MT migration is driven by the radio conditions, and it should not be delayed to maintain backhaul connectivity and to avoid service interruption at the served UEs. It means that a mobile IAB-MT handover may be triggered and executed while a migration of the co-located mobile IAB-DU is on-going. 
Besides, option 2 seems more efficient than option 1 when considering the support of concurrent DU and MT migrations. 
Therefore, if concurrent DU and MT migrations have to be supported, then the procedures for MT and DU migrations are defined taking into account the possible concurrence of DU and MT migrations (option 2).  
Proposal 2: the procedures for MT and DU migrations are defined taking into account the possible concurrence of DU and MT migrations.

Providing identification information to a target F1 donor-CU
[bookmark: _Hlk131460581]One question to address is which node informs the target F1 donor-CU for the DU migration of a mobile IAB-node about the identification information related to the non-F1 donor-CU (i.e. the mIAB-MT’s CU ID and the mIAB-MT ID).
[bookmark: _Hlk131461915]
From [5], we have the following agreement:
Down select between the following two options for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to mIAB-DU’s target CU:
1.  Option A: XnAP signalling from the mIAB-DU’s source CU.
1.  Option B: F1AP signalling from the target logical mIAB-DU.

We note that both options can support concurrent MT and DU migrations according to the way it is performed.
With option A, the source F1 donor-CU may relay to the target F1 donor-CU the identification information previously received from the source non-F1 donor-CU at the MT migration of the mobile IAB-node. In this case the XnAP procedure NG-RAN node Configuration Update procedure may be appropriate. 
With option B, providing the identification information through the F1 setup procedure may not be sufficient: in case the non-F1 donor CU changes after the completion of the F1 setup procedure, the target F1 donor-CU will not know the new non-F1 donor-CU to perform the TMM procedure. Thus, the F1AP procedure gNB-DU Configuration Update may be appropriate as it can be triggered at any time, for instance when the non-F1 donor-CU has changed.
For the down selection, option A seems more straight forward than option B as it does not involve the migrating IAB-node as intermediate node.
Proposal 3: XnAP signalling from the mIAB-DU’s source CU is used for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to the mIAB-DU’s target CU.



[bookmark: _Hlk130220896]


Conclusion
In this contribution, we have described a potential issue with concurrent DU and MT migrations and some options to specify the MT and DU migrations for mobile IAB. Besides, we have discussed the possible options to inform the target F1 donor-CU about the mIAB-MT’s CU ID and the mIAB-MT ID.
Proposal 1: if the mIAB-MT’s CU is changed during a DU migration, the target logical mIAB-DU’s CU needs to be informed about the target mIAB-MT’s CU ID and the mIAB-MT ID, before it can initiate the TMM procedures towards the target mIAB-MT’s CU. 
Proposal 2: the procedures for MT and DU migrations are defined taking into account the possible concurrence of DU and MT migrations.
Proposal 3: XnAP signalling from the mIAB-DU’s source CU is used for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to the mIAB-DU’s target CU.
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