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Introduction
This contribution discusses the full IAB-DU migration based on dual-DU. This can also be used when a dedicated gNB-CU is used, i.e. m-CU. 

Discussion on IAB-DU migration
Last RAN3 meeting agreed following
(1-3) RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT stays connected to the same donor before and after the mobile IAB-DU migration.
RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT executes inter-donor migration.
In case full migration need to be supported, the full migration may only be supported when the IAB has 2 IAB-DUs, i.e. the 1st IAB-DU (e.g. IAB-DU1) for F1-C connection with Source Donor, and the 2nd IAB-DU (e.g. IAB-DU2) for F1-C connecting with Target Donor. The migration procedure may include intermediate stage. This was discussed in contribution ([2]), which is copied as below:
[image: ]
Figure 1: Options for migration of IAB-MT3 and UE to IAB-donor-CU2

The HO procedure for the IAB-MT can be based on the existing HO procedure. For moving the UE context from the source Donor to target Donor, the source Donor can initiate the HO procedure for each UE and descendant IAB-MT. Both “Source F1-C” between the 1st DU of the migrating IAB-DU and source Donor, and “Target F1-C” between the 2nd DU of the migrating IAB-DU and target Donor are simultaneously active. 
Option 1: IAB-MT is first handover to target
In intermediate stage Option 1, Rel-17 partial migration is first performed. The IAB-MT is first HO to target and the “Source F1” established between the 1st DU and Source Donor is rerouted via the target path. Both “Source F1” and “Target F1” are routed via target path. Source Donor may then initiate the HO procedure for the UE. An example call flow is shown as below:


Figure 2: Example for TA call flow via intermediate stage option 1
· Step 1-7: HO procedure for IAB-MT. 
· Step 8: new IPSec tunnel establishment over target path.
· Step 9: move the “Source F1” to target path. The 1st DU establish a new SCTP association and inform source Donor to use this new SCTP association. 
· Step 10: the 2nd DU establish the F1 with target Donor. This may also be performed via source path before the HO procedure for IAB-MT. 
· Step 11: Target Donor send UE Context Release to Source Donor. Up to the implementation, Source Donor may not need to immediately remove the context for the IAB. 
· Step 12: Source Donor initiate the HO procedure for the UE. Due to the use of the 2nd DU, the UE context establishment can be performed with current F1AP procedure. 
· Step 13: UE connect with target DU (i.e. the 2nd DU in the IAB). 

Option 2: UE is first handover to target
In intermediate stage Option 2, the UE is first handover to the 2nd DU/Donor2, then the IAB-MT is handover to Donor2. This is related to the question from last RAN3 meeting “whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT stays connected to the same donor before and after the mobile IAB-DU migration.”
In other words, the IAB-DU migration is first performed. There are some issues for performing IAB-DU migration while the co-located IAB-MT connects with the same Donor (i.e. Donor1). 
· After the IAB-DU migrate to Donor2, it is possible that IAB-MT may fail to handover to Donor2. If so, the UEs need to be handover back to Donor1. This causes unnecessary signaling.  One may argue that the IAB-MT may not perform the migration (or handover), but that is unclear, i.e. why need the IAB-DU migration if IAB-MT remains connected to same Donor. 

· The procedure is different to Rel-17 partial migration. Donor1 need new mechanism to determine whether initiate Rel-17 partial migration, or this type of migration. 

For these reasons, we believe there is no need for “a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT stays connected to the same donor before and after the mobile IAB-DU migration”
So in a summary, there is no clear benefit for first perform IAB-DU migration (or first handover the UE). This option actually adds more complexity. 

The other question from last RAN3 meeting is “whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT executes inter-donor migration”. This seems corresponds to the 1-step procedure executed from Initial stage to Final stage without any intermediate stage. It is unclear how this can be performed based on existing XnAP, or with small enhancement to existing XnAP. Since the co-located IAB-DU1 and IAB-DU2 can be active and operational at the same time, there is no urgency to perform the IAB-DU migration or the migration for the connected UEs in a single shot. So it is unclear about the benefit to perform the IAB-DU migration and IAB-MT migration at the same time. Before these questions are clarified, we prefer the full migration is based on Rel-17 partial migration. In other words, when there is a need, full migration is a further step after the partial migration is completed.   

Proposal 1: When there is a need, the full migration is performed after the completion of Rel-17 partial migration. 

Details to be discussed for IAB-DU migration:
In Option 1, the “new F1” between the 2nd DU and target IAB-donor is setup after the migration IAB-MT is HO to target IAB-donor. There is a possibility that the “new F1” setup may fail for various reasons. If it happens, the full migration cannot be performed. Since the migration for the connected UE is initiated by the source IAB-donor-CU, so source IAB-donor need to know whether the “target F1” is ready. 
Following aspects need to be studied:
· How to configure DU2
We think DU2 can be configured as Rel-16/17 IAB. Once the IAB-MT has a connection available for OAM, DU2 can initiate a connection with OAM server. This may be performed before or after IAB-MT migrate to target parent. Similar as Rel-16/17, DU2 need to provide the information of the IAB-donor that it intends to setup F1, so OAM server can configure the cell ID, PCI, etc. 

The NR Cell Identity (NCI) is related to the gNB-ID, i.e. The leftmost bits of the NR Cell Identity correspond to the gNB ID. After the IAB perform the inter-Donor migration, the IAB need to use cell NCIs that are related to target Donor. Traditionally, the OAM configures the gNB-DU for the NCIs to be used by the gNB-DU’s cells. The IAB node may provide Target Donor information the OAM server, so OAM server configures IAB node with the new NCI to be used after IAB node is successfully connected with Target Donor. There may be the case that the IAB node has more than one neighbour Donor. The Source Donor may initiate multiple HO preparation procedure for the IAB node, e.g. one HO preparation per neighbour Donor. The actual target Donor is only known after the IAB-MT successfully connected to target cell, which means the IAB node only know the new NCI after the IAB is successfully connected with Target Donor. Other option may be target Donor allocate the new cell ID, and provide the new cell ID to the IAB node via the RRCReconfiguration message. This needs to be considered for OAM configuration. 

Proposal 2: DU2 is configured by OAM (same as Rel-16/17 IAB-DU configuration)

· How can source IAB-donor-CU know when it can initiate the migration for the connected UE 
Source IAB-donor-CU can only initiate the UE migration after target F1 is ready. Only DU2 and target IAB-donor-CU know whether the F1 is setup or not. Since DU1, IAB-MT and DU2 are co-located, IAB-MT and DU1 can also implicitly know the F1 setup result. 

Proposal 3: RAN3 study how source IAB-donor-CU know target F1 is ready, and consider the option that source IAB-donor-CU know it from the migrating IAB or from target IAB-donor-CU.

· Handover preparation procedure for the UE.

In current HO Request message, the target cell ID is mandatory. The migrating IAB may have multiple cells. Each DU1’s cell will have a correspond DU2’s cell. To initiate the handover preparation procedure for the connected UE, source IAB-donor-CU need to know the target cell of corresponds to the DU2’s cell. In case the DU2 is configured as normal IAB, e.g. the PCI, NCGI, etc. After the F1 is setup between DU2 and target Donor-CU, DU2 can inform the co-located DU1 that the new F1 is ready, and also inform DU1 for the new cell information. IAB-DU1 may then inform IAB-donor-CU1 that new F1 is ready with target IAB-donor and the new cell information. So IAB-donor-CU1 can know the new cell ID to be used as target cell ID before initiate the handover preparation procedure for the UE. An example call flow is shown below.




Figure 3: Example for source Donor-CU know the target cell ID
In other option, DU2’s cell ID may be assigned by target IAB-donor. For example, during the handover preparation procedure for the migrating IAB, source IAB-donor can send the DU1’s cell ID to target IAB-donor, then target IAB-donor reply with the new cell ID for each DU1’s cell. 

Proposal 4: RAN3 study how source IAB-donor-CU know the target cell ID for a UE, and consider the option that source IAB-donor-CU know it from the migrating IAB-DU or from target IAB-donor-CU.


· Alt1 or Alt2 for dual-DU
In both intermediate Stage Option 1 and Option 2, the individual UE may receive the HO command at different time. It is possible that some UE may connect with target DU while other UE still connect with source DU. So both DUs and their cells shall be active simultaneously. RAN3 discussed two alternatives in Rel-17:
· Alt1: the two logical DUs use separate physical cell resources. 
· Alt2: the two logical DUs use the same physical cell resources.
Alt1 may increase the implementation cost, but may be less complex than Alt 2 which may require some coordination between the DUs and between IAB-donor-CUs for using the same physical resources. Related to this, RAN2#119-e endorsed also following:
· For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case.
RAN3 should therefore wait for progress in RAN2 on how to configure the DUs and if separate of same physical cells are used. Anyway, from RAN3 perspective, DU1’s cell(s) and DU2’s cell(s) are separate logical cells. It should be up to RAN1/2/4 to decide which Alternative should be used for resource allocation and how to configure the physical cells in Re-18. 
Proposal 5: RAN3 assumes DU1’s cell(s) and DU2’s cell(s) are separate logical cells, but how to implement the 2 logical cells, e.g. using Alt 1 or 2 should be discussed in RAN1/2/4.

Consecutive partial migration
Last RAN3 meeting agreed following
The mobile IAB-node may perform multiple consecutive partial migrations without inter-donor migration of its mobile IAB-DU. 

Let’s assume the partial migration is performed from Donor1 to Donor2, then to Donor3. A possible procedure based on Rel-17 is described below:
· Step 1: IAB is partial migration from Donor1 to Donor2.

(Starts further partial migration to Donor3)
· Step 2: Donor2 send Xn HANDOVER REQUEST to Donor3, i.e. start the further partial migration to Donor3. 
· Step 3: Donor2 receive the Xn HANDOVER REQUEST Ack from Donor3. 
· Step 4: Donor2 informs Donor1 for the upcoming HO to Donor3. Donor1 suspend DL F1-U.
· Step 5: Donor2 send HOCommand to IAB-MT
· Step 6: IAB-MT detach from Donor2 and connect with Donor3.
Donor2 can release the context for the IAB when no further data is routed via Donor2’s topology. 
· Step 7: IAB-DU inform Donor1 for the new TNL address. F1-C is migrated to Donor3’s topology.
· Step 8: Donor1 initiate the Xn IAB Transport Migration Management Request procedure to move the offloaded traffic to Donor3.
· Step 9: Donor3 reply with the L2 transport info for the offloaded traffic.
· Step 10: the F1-U is migrated to Donor3’s topology. 

It seems the consecutive procedures can be supported with little enhancements to XnAP. The possible enhancement is for Donor 2 to informs Donor1 for the upcoming HO to Donor3 (Step 4).

Proposal 6: to support consecutive partial migration, the current non-F1-terminating IAB-donor (which is supporting the offloaded traffic) informs the F1-terminating IAB-donor that IAB-MT is further handed over to a new non-F1-terminating IAB-donor.

Absence of Xn/IP connectivity
Last RAN3 meeting agreed following
RAN3 to discuss how inter-donor topology adaptation can be supported for mobile IAB in absence of Xn and/or inter-donor IP routability.

Before the technical discussion, we are wondering whether it is a valid scenario for no Xn/IP connectitity. Operator need to update their network (e.g. IAB-donors) to support the mobile IAB. Within an operator’s network, the Xn/IP connectivity is mainly a configuration issue. There is no specific technical issues preventing Xn/IP. It is better to clarify the scenario that operators upgrade their network to support mobile IAB, but not make related configuration to support Xn/IP connectivity. Operator input is needed. 

Proposal 7: operator input is needed to confirm the scenario for non Xn/IP connectivity. 


Configuration optimizations
Last RAN3 meeting agreed following
RAN3 to discuss whether a mobile IAB node may be configured with multiple configurations, each corresponding to a different target donor, that can be activated upon fulfillment of certain condition(s). The details of the configurations are FFS.
It is unclear on what the configuration is. 
· If it is related to IAB-DU configuration, the configuration can be preconfigured, e.g. one set of configuration (e.g. CGI, TAC) for connecting with IAB-donor2, another set of configuration (e.g. CGI, TAC) for connecting with IAB-donor3, etc. When the IAB-MT migrate to a IAB-donor, the IAB-DU uses the related configuration for setting up F1 (only for full migration). But it is mainly an OAM issue for configuring the IAB-DU. We believe this is more an implementation issue, but this can be further checked with SA5. At current stage, there is no specific work for configuring with multiple configurations. 

· If it is related to IAB-MT configuration, it is in RAN2 scope. 

Proposal 8: at current stage, there is no specific RAN3 work to support configuring IAB-DU with multiple configurations, each corresponding to a different target donor. 

Conclusions
For IAB-Du migration, our proposals are:
Proposal 1: When there is a need, the full migration is performed after the completion of Rel-17 partial migration. 
Proposal 2: DU2 is configured by OAM (same as Rel-16/17 IAB-DU configuration)Proposal 3: RAN3 study how source IAB-donor-CU know target F1 is ready, and consider the option that source IAB-donor-CU know it from the migrating IAB or from target IAB-donor-CU.
Proposal 4: RAN3 study how source IAB-donor-CU know the target cell ID for a UE, and consider the option that source IAB-donor-CU know it from the migrating IAB-DU or from target IAB-donor-CU.
Proposal 5: RAN3 assumes DU1’s cell(s) and DU2’s cell(s) are separate logical cells, but how to implement the 2 logical cells, e.g. using Alt 1 or 2 should be discussed in RAN1/2/4.Proposal 6: to support consecutive partial migration, the current non-F1-terminating IAB-donor (which is supporting the offloaded traffic) informs the F1-terminating IAB-donor that IAB-MT is further handed over to a new non-F1-terminating IAB-donor.

Proposal 7: operator input is needed to confirm the scenario for non Xn/IP connectivity. 

Proposal 8: at current stage, there is no specific RAN3 work to support configuring IAB-DU with multiple configurations, each corresponding to a different target donor. 
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