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Introduction
In RAN3 #119, there are agreements about DU migration listed as follows [1]:

When triggering the F1 Setup procedure on the mIAB-node, the source logical mIAB-DU’s CU to include the information of target logical mIAB-DU’s CU (e.g. IP address, gNB-ID). 

The IAB-node can inform the source logical mIAB-DU’s CU via F1AP about the successful F1 Setup with the target logical mIAB-DU’s CU, and it can include the IDs of the cells activated by the target logical mIAB-DU’s CU.

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.

The HO of UEs from the source logical mIAB-DU´s CU to the target logical mIAB-DU´s CU should happen after the completion of the F1 setup. When to trigger the HO is up to source logical mIAB-DU´s CU implementation.

After all UEs have been handed over, the source logical mIAB-DU’s F1AP association can be released by the source logical mIAB-DU or by the source logical mIAB-DU’s CU.

Target donor CU selection for mIAB-DU migration and triggering conditions for F1 setup can be up to source CU implementation (unless it is justified that this is not possible) or based on OAM configuration at the source CU.

RAN3 not to work on solutions addressing use cases where inter donor IP connectivity is not available.

For scenarios without Xn, RAN3 to investigate whether IAB-related Xn signaling for partial migration and DU migration can be carried via NG using a container to avoid the impact on the AMF.

In this contribution, we would like to further discuss open issues on DU migration and give proposals on the DU migration procedures. First, we discuss whether DU migration and MT migration should be captured as independent stage-2 procedures, whether MT and DU can migrate simultaneously, and then how IAB nodes perform DU migration.
Discussion 
2.1 Corelation of DU and MT Migration
The MT migration scenarios are quite clear now. They involve Rel-17 partial migration and Rel-18 consecutive multiple partial migration which is being discussed in RAN3. In the design of these procedures, DU migration is not considered. For DU migration, it will be easier that the baseline is to work on DU migration without considering MT migration at the same time. The reason is that during MT migration or DU migration procedure, the IAB-DU’s CU and IAB-MT’s CU will have message exchange for collaboration (e.g., the TMM procedure). There will be much more signaling for getting to the correct CU if the IAB-DU’s CU and IAB-MT’s CU are changing at the same time. The procedure design will be more complicated. For this, we propose to consider MT migration and DU migration independently as the baseline. After the baseline of DU migration procedure is completed, the concurrent MT and DU migration can be discussed. The discussion point is to either design the concurrent MT and DU migration or to design mechanism to avoid the concurrent MT and DU migration if the former is too complicated.
Proposal 1: Consider MT migration and DU migration independently as the baseline. After the baseline of DU migration procedure is completed, the concurrent MT and DU migration can be discussed.
If DU migration is considered independently, there will be three scenarios based on the initial migration state of the IAB node and the selection of the target IAB-donor-CU. These three scenarios are shown in Figure 1.
Scenario 1: Before DU migration, the IAB node is in partial migration state (MT and DU are controlled by different donor-CUs). IAB-DU migrates its F1 termination to the IAB-MT’s donor-CU. After DU migration, the mobile IAB node’s MT and DU (together with the UEs served by the mobile IAB node) are terminated at the same donor-CU. This is also referred as a full migration.
Scenario 2: Before DU migration, the IAB node’s MT and DU are terminated at the same donor-CU. IAB-DU changes its F1 terminating node to another donor. After DU migration, the IAB node is in partial migration state (MT and DU are controlled by different donor-CUs).
Scenario 3: Before DU migration, the IAB node is in partial migration state. IAB-DU changes its F1 terminating node to a donor-CU which is different from the IAB-MT’s donor-CU. After DU migration, the IAB node’s MT and DU are still in partial migration state with the change of the F1-terminating donor.



 SHAPE  \* MERGEFORMAT 



                                 
(a) Scenario 1                                                                     (b) Scenario 2
 SHAPE  \* MERGEFORMAT 



(c) Scenario 3
Figure 1. DU migration scenarios
The F1 migration steps for the three scenarios are essentially the same or similar. A common procedure can be used to save the discussion time on which scenarios should be supported, what’s the sequence of the MT and DU migration, etc. Since Scenario 3 is the more general one and it covers more entities, we propose to study Scenario 3 as the generic case. The other two scenarios will be sorted out naturally.
Proposal 2: RAN3 to discuss the generic DU migration procedure for Scenario 3 which involves three IAB-donor-CUs (source logical mIAB-DU’s CU, target logical mIAB-DU’s CU, and mIAB-MT’s CU). The other two scenarios can be considered as special cases.
2.2 Procedure of DU Migration

Figure 2 shows an example of the DU migration procedure, where Scenario 3 is considered as the generic example. When Scenario 1 and 2 two are considered, only small adaptations are needed, which are explained in the following steps.
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Figure 2. Generic DU migration procedure
0. Source F1-terminating donor-CU selects target F1-terminating donor-CU by implementation, based on pre-configuration, OAM, etc. 

1. The source F1-terminating donor-CU informs the source IAB-DU via F1AP on the target F1-terminating donor-CU’s information (TNL address, gNB-ID) to let the target IAB-DU to request F1 setup with the target donor-CU.

2. The target IAB-DU sends an F1 SETUP REQUEST message to the target F1-terminating donor-CU, including the BAP address of the IAB node, target IAB-DU’s cell IDs and IAB-MT’s donor-CU information (TNL address and gNB ID).

3. F1 SETUP RESPONSE. 

4. The source IAB-DU can inform the source F1-terminating donor-CU via F1AP about the successful F1 Setup with the target F1-terminationg donor-CU, and it can include the IDs of the cells activated by the target F1-terminationg donor-CU.

5. HANDOVER REQUEST.

6. In case gNB ID received in step 2 is not the same as gNB ID of the receiving node (target F1-terminating donor-CU), the target F1-terminating donor-CU sends IAB TRANSPORT MIGRATION MANAGEMENT REQUEST to IAB-MT’s donor-CU for transport migration. It includes IAB node’s ID (e.g., BAP address or non-F1-terminating node UE XnAP ID). The non-F1-terminating node UE XnAP IE can be obtained in step 0, or it can be obtained in step 5 in enhanced HANDOVER REQUEST message. 

7. The IAB-MT’s donor-CU responds with an IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message, which includes DSCP/flow label mapping for DL traffic, and UL Non-F1 Terminating BH Info for IAB node UL BH mapping configuration.

8. The target F1-terminating donor-CU initiates F1AP UE Context Setup procedure towards the target IAB-DU, including UL BH mapping configuration on the target IAB-DU.

9. HANDOVER REQUEST ACKNOWLEDGE.

10. UE HO procedure, including RRCReconfiguration, access to target cell, SN STATUS TRANSFER, path switch procedure, UE CONTEXT RELEASE, etc.

11. In case the source F1-terminating donor CU is different from the IAB-MT’s donor-CU (it surely knows), the IAB-MT’s donor-CU then requests a full release of the offloaded traffic to the source F1-terminating donor-CU by sending IAB TRANSPORT MIGRATION MODIFICATION REQUEST message.
12. IAB TRANSPORT MIGRATION MODIFICATION RESPONSE.

13.  F1 removal of the source IAB-DU to the source F1-terminating donor-CU, either source donor-CU initiated or IAB-DU initiated.

Note 1: For scenario 1, since the target F1-terminating donor-CU and the IAB-MT’s donor-CU are the same node, step 6 and 7 are not needed.

Note 2: For scenario 2, since the source F1-terminating donor-CU and the IAB-MT’s donor-CU are the same node, step 11 and 12 are not needed. 

Based on the above procedural steps for the DU migration, the followings are proposed:
Proposal 3: The F1 SETUP REQUEST message should include mIAB-MT’s donor-CU’s gNB ID.
Proposal 4: In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU should perform the IAB Transport Migration Management procedure towards the mIAB-MT’s CU before it initiates the UE Context Setup procedure to the target mIAB-DU.

Proposal 5:  In case the source logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the mIAB-MT’s CU initiates the IAB Transport Migration Modification procedure towards the source mIAB-DU’s CU for full traffic release after the UE HO.
In the above procedure, each UE HO is considered separately without optimization on the grouping of messages to reduce the signaling overhead. This enhancement can be done after the baseline DU migration is clear. 
Proposal 6: RAN3 to agree on the baseline DU migration procedure shown in Figure 2.
Conclusion

In this contribution we discuss the need for focusing on the independent MT and DU migration and propose procedures for DU migration for mobile IAB. We make the following proposals:
Proposal 1: Consider MT migration and DU migration independently as the baseline. After the baseline of DU migration procedure is completed, the concurrent MT and DU migration can be discussed.
Proposal 2: RAN3 to discuss the generic DU migration procedure for Scenario 3 which involves three IAB-donor-CUs (source logical mIAB-DU’s CU, target logical mIAB-DU’s CU, and mIAB-MT’s CU). The other two scenarios can be considered as special cases.

Proposal 3: The F1 SETUP REQUEST message should include mIAB-MT’s donor-CU’s gNB-ID.
Proposal 4: In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU should perform the IAB Transport Migration Management procedure towards the mIAB-MT’s CU before it initiates the UE Context Setup procedure to the target mIAB-DU.

Proposal 5:  In case the source logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the mIAB-MT’s CU initiates the IAB Transport Migration Modification procedure towards the source mIAB-DU’s CU for full traffic release after the UE HO.

Proposal 6: RAN3 to agree on the baseline DU migration procedure shown in Figure 2.
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