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1	Introduction
In this contribution, we’d like to discuss the support of the IAB-node mobility based on the previous discussions.RAN3#119bis-e:
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.  
Capture the mIAB-MT HO and mIAB-DU migration as separate procedures in TS 38.401.
[bookmark: _Hlk134777732]Introduce a new IAB-MT User Location Information IE into the existing User Location Information NGAP IE. 
When triggering the F1 setup from the mIAB node to the target CU for mIAB-DU migration, the source CU can indicate to the mIAB-DU:
· The gNB-ID of mIAB-DU’s target CU. 
· Optionally, the IP address(es) of mIAB-DU’s target CU and SeGW.
The mIAB-node may obtain the IP address of target CU for mIAB-DU migration and the IP address of its SeGW from the OAM.
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.
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.
As a baseline: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. 
Discuss whether enhancements are needed in addition to the baseline procedure.
The “Non-F1-Terminating IAB-donor UE XnAP ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from mIAB-DU’s target CU to the mIAB-MT’s CU is generated by the mIAB-MT’s CU. 
Discuss whether the mIAB-DU’s CU is allowed to generate an XnAP UE ID for an mIAB-MT even if it has never terminated the RRC connection of the mIAB-MT.
For the upstream data handling at the BAP of mobile IAB MT, the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection.
For the downstream data handling arriving at the mobile IAB-node, the upper layers (e.g., IP layer) can differentiate the data to different logical DUs based on upper-layer header information.
For consecutive partial migration, after the mIAB-MT HO is completed, the mIAB-DU’s CU sends the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to the mIAB-MT’s target CU, including the UE XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU as the “Non-F1-Terminating IAB-donor UE XnAP ID”. 
FFS whether BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration.

RAN3#119:
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.


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.


The following aspects are discussed in this paper.
- Consecutive partial migration
- Inter donor DU migration
2	Discussion
[bookmark: _Hlk109747344]2.1	Consecutive partial migration
Collision issue
For consecutive partial migrations, it was agreed that “The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs ”, and it was agreed that “The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.”, and the collision between the MT handover and DU migration should be avoided. Thus, we think the mobile IAB-DU’s CU should be informed about the start and the end of the mobile IAB-MT handover.  when the mIAB-MT’s CU decides to initiate handover procedure for the mIAB-MT, it should notify the mIAB-DU’s CU, so that the mIAB-DU’s CU will not start DU migration until the completion of IAB-MT’s handover, which means the mIAB-MT’s source CU should inform the start and the completion of the IAB-MT’s handover mIAB-DU’s CU, in case the mIAB-MT’s source CU is different from the mIAB-DU’s CU. And we think the XnAP message used for notification can be a new class 2 message. As it was agreed that “For consecutive partial migration, after the mIAB-MT HO is completed, the mIAB-DU’s CU sends the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to the mIAB-MT’s target CU, including the UE XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU as the “Non-F1-Terminating IAB-donor UE XnAP ID”. ” ,  this new class 2 message can also include the XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU
Proposal 1, the mIAB-DU’s CU will not start DU migration during IAB-MT’s handover.
Proposal 2, the mIAB-MT’s source CU should inform the start and the completion of the IAB-MT’s handover mIAB-DU’s CU.
Proposal 3, introduce a new class 2 message (e.g. mobile IAB-MT handover notification) from mIAB-MT’s source CU to mIAB-DU’s CU to indicate the start and the completion of the mIAB-MT handover.
Proposal 4, the new class 2 message can also include the XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU.
XnAP ID issue
In last RAN3 meeting, it had been discussed whether and how the IAB-MT’s XnAP ID(s) between the mIAB-MT’s source CU and mIAB-DU’s CU are retained.  Before further discussion, it should be aware that the XnAP IDs are used for UE associated signalling and it can be mapped to a specific Xn-C interface instance as specified in TS 38.300 below:
[bookmark: _Hlk7738675][bookmark: _Hlk7763972]-	A UE associated signalling connection is associated to an Xn-C interface instance by allocating values for the corresponding NG-RAN node UE XnAP IDs so that they can be mapped to that Xn-C interface instance.
on the other hand, for partial migration, XnAP UE IDs are retained at mIAB-DU’s CU and IAB-MT’s source CU as long as the target path is used.NOTE:	The XnAP UE IDs of the migrating node are retained at target and source IAB-donor-CU as long as the target path is used for transport of traffic between the migrating node and the source IAB-donor-CU.



In our view, for consecutive partial migration, the old UE XnAP IDs allocated for the Xn-C between mIAB-DU’s CU and IAB-MT’s source CU can retain at mIAB-DU’s CU and IAB-MT’s source CU until the completion of the transport migration, and new UE XnAP IDs will be allocated by the mIAB-DU’s CU and IAB-MT’s target CU for the Xn-C interface instance between them. The Non-F1-Terminating IAB-donor UE XnAP ID can be the UE XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU, and the F1-Terminating IAB-donor UE XnAP ID can be a new value assigned by mIAB-DU’s CU. 
Observation 1, UE XnAP IDs will be allocated by the mIAB-DU’s CU and IAB-MT’s target CU for the Xn-C interface instance between them.
Proposal 5, the UE XnAP IDs allocated for the Xn-C between mIAB-DU’s CU and IAB-MT’s source CU can retain at mIAB-DU’s CU and IAB-MT’s source CU until the completion of the transport migration.
Proposal 6, the mIAB-MT’s source donor CU retains the mIAB-MT’s UE XnAP ID until it has notified the mIAB-DU’s CU that the resources used for traffic proxying have been released.
Based on the above, we think the stage2 procedure for Consecutive partial migration is shown below. 


Figure 1 Consecutive partial migration
2.2	Inter-donor DU migration
DU migration scenarios
Although it was agreed that DU migration can be decoupled, two scenarios to trigger inter-donor DU migration can be considered:
· Scenario 1, inter-donor DU migration is performed with IAB-MT handover
· Scenario 2, inter-donor DU migration is performed without IAB-MT handover
[bookmark: _Hlk134552482]For scenario 1, we think the inter-donor DU migration can be performed after IAB-MT handover, and it’s mIAB-DU’s donor CU to decide whether to perform DU migration and TMM, this is also aligned with the previous agreement “The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.”
Proposal 7, the inter-donor DU migration can be performed after mIAB-MT handover or without mIAB-MT handover.
DU migration preparation
Once the DU migration is decided, the mIAB-DU’s source CU should send DU migration request to mIAB-DU’s target CU for DU migration preparation, we think this is similar to UE handover preparation. 
On the other hand, in last RAN3 meeting, RAN3 discussed how the mIAB-DU’s target CU to find the mIAB-MT’s CU, and decided to down-select between two options and follow up on open issues:
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.
For Option A, discuss which Xn procedure would be used, and whether this procedure needs to apply UA- or NUA-signaling given that neither of the two CUs may have ever seen the MT.

In our view, option A is preferred, because anyway the source CU needs to communicate with target CU, and this is also aligned with the mechanism consecutive for partial migration, i.e. XnAP signalling is used to transfer the node ID and XnAP ID between MT’s donor CU and DU’s donor CU.
Company may raise issue that neither of the two CUs may have seen the MT, and it may be unclear whether UA signalling is allowed to be used. As we discussed in chapter 2.1, the UE XnAP ID is used for UA signalling and mapped to a specific Xn-C interface instance, we think although there’s no UE (i.e. MT) served by the two donors, but the UA can still be used, which is associated to a specific Xn-C interface instance. 
After the mIAB-DU’s target CU obtains the mIAB-MT’s CU gNB ID and XnAP ID, it will send TMM request to IAB-MT’s CU. According to the definition of XnAP UE ID, we think mIAB-DU’s CU can generate an XnAP UE ID for an mIAB-MT even if it has never terminated the RRC connection of the mIAB-MT.
Observation 2, UE associated signalling can be used since the UE XnAP UE ID(s) are used to associated to a specific Xn-C interface instance.
Proposal 8, UE associated XnAP signalling from the mIAB-DU’s source CU to the mIAB-DU’s target CU is used to transfer the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.
UE traffic issue

In last RAN3 meeting, how to pass the UE’s traffic profile between CUs had been discussed and had the following agreement and TBC:
As a baseline: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. 
To be continued: Discuss whether enhancements are needed in addition to the baseline procedure.
	 
In our view, similar to UE handover preparation, there may be multiple mIAB-DU’s target CU candidates, it would be beneficial for those target CUs to perform admission control at the very beginning, so some general information about UE traffic (e.g. the total No. of UEs, No. of bearers for all the UEs that are going to be handed over) can be passed to the target CU before UE migrations, this can avoid the failure of UE handover and ensure the UE experience during DU migration. So, we think that the source CU can send the general UE(s) traffic information to target CU during DU migration request, which will be performed before UE migration, the target CU can use the information to perform admission control. 
Observation 3, it would be beneficial that the mIAB-DU’s source CU provide some general UE traffic information to mIAB-DU’s target CU for admission control.
Proposal 9, general information about UE traffic (e.g. the total No. of UEs, No. of bearers for all the UEs that are going to be handed over) can be passed from mIAB-DU’s source CU to the mIAB-DU’s target CU before UE migrations for pre-admission control.
BH RLC and BAP routing configurations
[bookmark: _Hlk134609375]In last RAN3 meeting, it has been discussed whether BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration. We think they should be release after the source logical DU is released.
[bookmark: _GoBack]Proposal 10, BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration after the source logical DU is released.
According to the above discussion, one possible procedure in case the target IAB-DU’s donor-CU is different from IAB-MT’s donor-CU are as follows:


Figure 2 DU migration procedures

3	Conclusion
In this contribution, we had the following observations and proposals.
Proposal 1, the mIAB-DU’s CU will not start DU migration during IAB-MT’s handover.
Proposal 2, the mIAB-MT’s source CU should inform the start and the completion of the IAB-MT’s handover mIAB-DU’s CU.
Proposal 3, introduce a new class 2 message (e.g. mobile IAB-MT handover notification) from mIAB-MT’s source CU to mIAB-DU’s CU to indicate the start and the completion of the mIAB-MT handover.
Proposal 4, the new class 2 message can also include the XnAP ID assigned to the mIAB-MT by the mIAB-MT’s target CU.
Observation 1, UE XnAP IDs will be allocated by the mIAB-DU’s CU and IAB-MT’s target CU for the Xn-C interface instance between them.
Proposal 5, the UE XnAP IDs allocated for the Xn-C between mIAB-DU’s CU and IAB-MT’s source CU can retain at mIAB-DU’s CU and IAB-MT’s source CU until the completion of the transport migration.
Proposal 6, the mIAB-MT’s source donor CU retains the mIAB-MT’s UE XnAP ID until it has notified the mIAB-DU’s CU that the resources used for traffic proxying have been released.
Proposal 7, the inter-donor DU migration can be performed after mIAB-MT handover or without mIAB-MT handover.

Observation 2, UE associated signalling can be used since the UE XnAP UE ID(s) are used to associated to a specific Xn-C interface instance.
Proposal 8, UE associated XnAP signalling from the mIAB-DU’s source CU to the mIAB-DU’s target CU is used to transfer the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.
Observation 3, it would be beneficial that the mIAB-DU’s source CU provide some general UE traffic information to mIAB-DU’s target CU for admission control.
Proposal 9, general information about UE traffic (e.g. the total No. of UEs, No. of bearers for all the UEs that are going to be handed over) can be passed from mIAB-DU’s source CU to the mIAB-DU’s target CU before UE migrations for pre-admission control.
Proposal 10, BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration after the source logical DU is released.
4	References
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RAN3#119bis - e:   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.     Capture the mIAB - MT HO and mIAB - DU migration as separate procedures in TS 38.401.   Introduce a new IAB - MT User Location Information IE into the existing User Location Information NGAP IE.    When triggering the F1 setup from the mIAB node to the target CU for mIAB - DU migration, the source CU can indicate to the mIAB - DU:      The gNB - ID of mIAB - DU ’ s target CU.       Optionally, the IP address(es) of mIAB - DU ’ s target CU and SeGW.   The mIAB - node may obtain the IP address of target CU for mIAB - DU migration and the IP address of its SeGW from the OAM.   Down select between the following two options for provi ding 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.   As a baseline: The target CU for mIAB - DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for  individual UEs.     Discuss whether enhancements are needed in addition to the baseline procedure.   The  “ Non - F1 - Terminating IAB - donor UE XnAP ID ”  in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from mIAB - DU ’ s target CU to the mIAB - MT ’ s CU is generated by the m IAB - MT ’ s CU.    Discuss whether the mIAB - DU’s CU is allowed to generate an XnAP UE ID for an mIAB - MT even if it has never terminated the RRC  connection of the mIAB - MT.   For the upstream data handling at the BAP of mobile IAB MT, the F1AP BAP configuration for   each logical DU should be  configured/controlled by the DU ’ s respective donor - CU via the corresponding F1AP connection.   For the downstream data handling arriving at the mobile IAB - node, the upper layers (e.g., IP layer) can differentiate the data to differ ent  logical DUs based on upper - layer header information.   For consecutive partial migration, after the mIAB - MT HO is completed, the mIAB - DU ’ s CU sends the IAB TRANSPORT MIGRATION  MANAGEMENT REQUEST message to the mIAB - MT ’ s target CU, including the UE XnAP I D assigned to the mIAB - MT by the mIAB - MT ’ s target  CU as the  “ Non - F1 - Terminating IAB - donor UE XnAP ID ”.    FFS whether BH RLC and BAP routing configurations used in the non - F1 terminating topology for TMM with the mIAB - DU’s source CU need  to be released after   mIAB - DU migration.     RAN3#119:   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.  

