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1 Introduction 
This contribution targets to following aspects for IAB-node mobility:

· Consecutive migration of mIAB-MT
· mIAB-DU migration
· Absence of inter-donor Xn or IP connectivity
2 Discussion
2.1 Consecutive migration of mIAB-MT
During RAN3#117e meeting[1], it has been agreed that the mIAB-node may perform multiple consecutive partial migration without inter-donor migration. Following agreements have been achieved in RAN3#118 meeting[3]:
RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT executes inter-donor migration. 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.
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. 
Considering multiple consecutive partial migration, source donor CU of mIAB-MT is different to the donor CU serving its collocated mIAB-DU and target donor CU is different to donor CU of mIAB-MT either. According to the agreements, it’s not clear how the mIAB-MT ID is maintained across migrations nor which donor generate the XnAP UE ID that the mIAB-MT’s source donor CU provides to the donor CU serving the collocated mIAB-DU.

After the mIAB-MT migration, the traffic transport of the mIAB node should be migrated to the topology of mIAB-MT’s target donor CU. The transport migration request should be sent by the donor CU serving mIAB-DU. However, due to the former mIAB-MT migration, the mIAB-MT’s source donor-CU is different to the donor CU serving the mIAB-DU that the mIAB-DU’s donor CU is not aware of the mIAB-MT’s migration. The mIAB-MT’s source donor CU should inform the mIAB-DU’s donor CU on the mIAB-MT’s migration, so that the traffic can be redirected to the topology of target donor CU of mIAB-MT. The gNB ID of the mIAB-MT’s target donor-CU should be informed, besides that, the XnAP UE ID generated by the target donor CU of mIAB-MT for the mIAB-MT should also be informed to the mIAB-DU’s donor CU.
However, the XnAP UE ID for mIAB-MT at the donor CU of mIAB-DU and the gNB-ID of the donor CU serving mIAB-DU do not need to be informed to the mIAB-MT’s target donor CU by the mIAB-MT’s source donor CU since that can be conveyed by the TRANSPORT MIGRATION MANAGEMENT REQUEST message from the donor CU of mIAB-DU to the mIAB-MT’s target donor CU. The target donor of mIAB-MT can locate the mIAB-DU’s donor by the TRANSPORT MIGRATION MANAGEMENT REQUEST message.
As the donor of mIAB-DU is unchanged, we propose the XnAP UE ID which is generated by the donor of mIAB-DU for mIAB-MT is maintained across multiple consecutive mIAB-MT migrations
Proposal 1: The XnAP UE ID sent by the source donor of mIAB-MT to the donor of mIAB-DU is generated by the target donor of mIAB-MT. 
Proposal 2: The target donor of mIAB-MT recognizes the donor of mIAB-DU by the TRANSPORT MIGRATION MANAGEMENT REQUEST message. 
Proposal 3: The XnAP UE ID which is generated by the donor of mIAB-DU for mIAB-MT is maintained across multiple consecutive mIAB-MT migrations.
2.2 mIAB-DU migration
Scenarios

According to the agreements made in RAN3#117bis meeting, mIAB-DU migration and mIAB-MT handover can be executed independently from each other and details on the scenarios are FFS. Further, RAN3#118 meeting achieved a WA that mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. We think there are 3 scenarios for mIAB-DU migration:
· Scenario 1: Target donor CU for mIAB-DU migration is the donor CU of mIAB-MT
· Scenario 2: Source donor CU for mIAB-DU migration is the donor CU of mIAB-MT
· Scenario 3: Source and target donor CUs for mIAB-DU migration are all different to the donor CU of mIAB-MT

[image: image1.png]S-Donor of

Donor of

mIAB-DU

< F1 connection

<«— RRC connection

L mIAB-MT

S-Donor of
mlIAB-DU

T-Donor of
mlAB-DU

).

Parent
IAB-nod¢]

Al

mIAB-

node

Before mIAB-DU migration

Donor of
mIAB-MT

i

Parent
IAB-node

mIAB-
node

After mIAB-DU migration





Scenario 1
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Scenario 2
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Scenario 3
Scenario 1 represents that mIAB-DU is migrated to the donor CU of its collocated mIAB-MT migration after one or multiple partial migrations. Scenario 2 represents that mIAB-DU’s migration is performed before handover of its collocated mIAB-MT when the mIAB-MT and the mIAB-DU connect to the same donor-CU, e.g., when the mIAB-node joining the network. Scenario 3 represents the case that mIAB-DU is migrated to a donor CU different to the donor CU of its collocated mIAB-MT after one or multiple partial migrations. 
Scenario 1 is the one with the least impact to spec, since the interactions between the target donor CU of mIAB-DU migration and the donor CU of the mIAB-MT can be omitted as they are the same donor CU. We think Scenario 1 should be supported firstly.

When Scenario 2 is further supported, more impacts are observed for that:

· For scenario 1, target donor CU should be informed that the donor of the mIAB-MT is itself

· For scenario 2, target donor CU should be informed that the donor of the mIAB-MT and the source donor CU are the same donor CU
If all the three Scenarios are supported, even more impacts are introduced for Scenario 3 due to that:
· Donor CU of mIAB-MT should be informed where is the target donor CU
· Target donor CU should be informed where is the donor CU of mIAB-MT
Proposal 4: The scenario that the target donor CU for mIAB-DU migration is the donor CU of mIAB-MT should be supported.
Proposal 5: RAN3 further considers whether to support following scenarios:

1) Source donor CU of mIAB-DU migration is the donor CU of mIAB-MT
2) Source and target donor CUs of mIAB-DU migration are all different to the donor CU of mIAB-MT
Options for informing source donor CU

For all the above scenarios, source donor CU needs to be informed about the cell IDs served by the second logical DU after the second logical DU of the mIAB-node has successfully established F1 connection towards the target donor CU. 

Two options are presently considered:

Option 1: The cell IDs served by the second logical DU are informed by the target donor CU after the second logical DU of the mIAB-node establishes F1 connection with the target donor CU. The target donor CU obtains the information on cell IDs of the second logical DU during the F1 setup procedure. As an example, the cell IDs of the second logical DU is conveyed by F1 SETUP REQUEST message to the target donor CU and forwarded to the source donor CU by NG-RAN NODE CONFIGURATION UPDATE message.  
Option 2: The cell IDs served by the second logical DU are informed by the first logical DU of the mIAB-node after the second logical DU of the mIAB-node establishes F1 with the target donor CU. GNB-DU CONFIGURATION UPDATE can be used to convey the cell IDs served by the second logical DU from the first logical DU to the source donor CU.
Considering Option 1 impacts both Xn and F1 interface while Option 2 only impact F1 interface, we slightly prefer Option 2.
Proposal 6: Source donor CU for mIAB-DU migration is informed by the first logical DU on the cell IDs served by the second logical DU after the second logical DU has successfully established F1 connection towards the target donor CU.
Trigger for mIAB-DU migration

The agreements were made in RAN3#117bis meeting for triggering mIAB-DU migration[2]:
The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.

Further, there are agreements made in RAN3#118 meeting[3]:
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.

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.

According to the agreements up to now, there are two options:

Option 1: The donor of mIAB-DU triggers the F1 connection setup procedure for mIAB-DU migration via F1AP signalling to the mIAB-node. 
It was agreed the donor of mIAB-DU is informed about the target donor of the mIAB-MT by the source donor of mIAB-MT after each mIAB-MT’s handover. Thus, the donor of mIAB-DU is always aware of the donor of mIAB-MT. It can decide to trigger mIAB-DU’s migration to a target donor if the collocated mIAB-MT of the mIAB-DU is handed over to a specific donor CU. The target donor of mIAB-DU corresponding to the donor of the collocated mIAB-MT of the mIAB-DU can be configured by the OAM of the mIAB-DU’s donor.
Proposal 7: The donor CU of mIAB-DU decides to trigger mIAB-DU migration based on which donor CU the collocated mIAB-MT of the mIAB-DU is handed over to.
Option 2: The mIAB-node initiates F1 connection setup proactively based on OAM configuration. 
The mIAB-node itself can trigger F1 setup with the target donor of mIAB-DU for mIAB-DU migration if the collocated mIAB-MT of the mIAB-DU moves to a specific cell or area. Also, the decision by mIAB-node itself can be made based on the configuration from the mIAB-node’s OAM. 
However, it should be made clear which option is to be applied if both two options are available. For example, how the donor of mIAB-DU knows it should trigger the mIAB-DU migration or leave it to mIAB-node’s decision to initiate F1 setup should be discussed.
2.3 Absence of inter-donor Xn or IP connectivity
In RAN3#117e meeting, it’s agreed to discuss how inter-donor topology adaptation can be supported for mobile IAB in absence of Xn and/or inter-donor IP routability. Further, RAN3#118 meeting agreed to discuss support of mIAB-node mobility over NG and which type of migration needs to be further discussed.
Xn is unavailable while IP connectivity is available

While the mIAB-MT is handed over to a donor CU where Xn is unavailable with the former serving donor CU of the mIAB-MT, the partial migration which is specified over Xn cannot be performed. If the mIAB-MT migration is not supported over NG, the transport of the mIAB-node cannot be migrated to topology of the new donor CU. Therefore, the mIAB-MT migration over NG should be supported. On the other hand, if the mIAB-DU migration is not supported over NGAP when Xn is unavailable between the source and target donor of the mIAB-DU, the F1-C traffic of the mIAB-node should always be conveyed between the two donors. We think this is not the spirit of mIAB-DU migration. The mIAB-DU migration should also be supported over NG.
As Xn is not available, the IAB Transport Migration Management procedure and IAB Transport Migration Modification procedure over Xn have to be enhanced for the mIAB-MT migration. Further enhancement is pending the discussion for consecutive mIAB-MT migration. The enhancements for the mIAB-DU migration can be considered after the baseline signaling for mIAB-DU migration is done.
Proposal 8: mIAB-MT migration and mIAB-DU migration over NG should be supported for mobile IAB in absence of Xn. 
IP connectivity is unavailable

It’s assumed that Xn is unavailable when IP connection is unavailable between two donors. When mIAB-MT is handed over to a donor CU where IP connectivity is unavailable with the former serving donor CU, the F1-C traffic can not be transported between the new donor and the former donor. Thus, we think the migration of the collocated mIAB-DU should be performed along with the mIAB-MT migration so that the F1-C is no longer be conveyed between the two donors. However, some F1AP messages during the mIAB-DU migration, e.g., the F1AP signalling carrying HO command or HO complete message for the UEs which the mIAB-node serves are required to be delivered between the two donors where IP routability is not available. Enhancement for this issue is necessary.
Proposal 9: F1-C transport between two donors for mobile IAB should be enhanced when IP connectivity is unavailable between the two donors.
3 Conclusion
In this contribution, we discussed the aspects for supporting IAB-node mobility. We have following proposals:
Proposal 1: The XnAP UE ID sent by the source donor of mIAB-MT to the donor of mIAB-DU is generated by the target donor of mIAB-MT. 
Proposal 2: The target donor of mIAB-MT recognizes the donor of mIAB-DU by the TRANSPORT MIGRATION MANAGEMENT REQUEST message. 
Proposal 3: The XnAP UE ID which is generated by the donor of mIAB-DU for mIAB-MT is maintained across multiple consecutive mIAB-MT migrations.
Proposal 4: The scenario that the target donor CU for mIAB-DU migration is the donor CU of mIAB-MT should be supported.
Proposal 5: RAN3 further considers whether to support following scenarios:

1) Source donor CU of mIAB-DU migration is the donor CU of mIAB-MT
2) Source and target donor CUs of mIAB-DU migration are all different to the donor CU of mIAB-MT
Proposal 6: Source donor CU for mIAB-DU migration is informed by the first logical DU on the cell IDs served by the second logical DU after the second logical DU has successfully established F1 connection towards the target donor CU.
Proposal 7: The donor CU of mIAB-DU decides to trigger mIAB-DU migration based on which donor CU the collocated mIAB-MT of the mIAB-DU is handed over to.

Proposal 8: mIAB-MT migration and mIAB-DU migration over NG should be supported for mobile IAB in absence of Xn. 
Proposal 9: F1-C transport between two donors for mobile IAB should be enhanced when IP connectivity is unavailable between the two donors.
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