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1	Introduction
The last meeting achieved the following agreements on enhancements for mobility of the IAB-node and its served UEs [1]:

	After baseline procedures have been established, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message for UE handover preparation, path switch, and context release procedures.
As the baseline, F1 establishment and configuration of the new logical DU follows legacy procedures. 
RAN3 to discuss whether and which information can be shared between two logical DUs in case of IAB-DU migration.
RAN3 to discuss which of the OAM-configured and network-configured parameters may be pre-configured at a mobile IAB-node, after a baseline procedure for IAB-DU migration is developed.
Source donor CU of mobile IAB-MT informs the target donor CU of mobile IAB-MT that the migrating node is a mobile IAB-node, via explicit indication in XnAP HO Request message.
RAN3 to discuss whether source donor should know whether the target cell belongs to a mIAB-Node.
  The NCGI of the mobile IAB-DU cell shall contain the gNB ID of the F1-terminating donor CU
The NCGI of the mobile IAB-DU cell is changed when the F1-terminating donor CU of the mobile IAB-DU is changed.
 RAN3 to further discuss the following options for TAC/RANAC issue:
-	Option 1: The TAC/RANAC for the mobile IAB cell can be changed in order to reflect the physical location when the mobile IAB-node moves. 
-	Option 2: Using static TAC/RANAC for mobile IAB when it moves. Involvement of SA2 may be needed



This contribution aims to make further progress in the discussion of these topics. 

2	Discussion
2.1	Mobile IAB-node Configuration 
Issue 1: Whether and which information can be shared between two logical DUs in case of IAB-DU migration
All information the source logical DU shares with the target logical DU needs to be reported to the target logical DU’s donor-CU. This information should be reported when the target logical DU establishes F1 to the target CU, i.e., during the F1 Setup procedure. Since IAB-MT handover and IAB-DU migration can occur at different times, the information cannot be included in the IAB-MT’s handover preparation.
Observation 1-1: All information shared between the two logical DUs needs to be reported by the target logical DU in the F1 Setup Request to the target donor. 
Proposal 1: The two logical DUs to only share information that is reported by the target logical DU in the F1 Setup Request to the target donor. 


2.2	UE handover to target mobile IAB-node
Issue 2: Whether the UE’s source CU knows that the target cell belongs to a mobile IAB-node
In case the UE’s source CU knows that a target cell candidate belongs to a mobile IAB-node, it can apply more intelligent handover decisions, e.g., based on the UE’s source cell location or the UE’s mobility status. 
Examples:
· In case the UE’s source cell is known to cover a bus stop or train station, the UE may be entering a vehicle holding the target cell and a handover should be supported.
· In case the UE’s source cell is known to cover an area outside a bus stop or train station area, e.g., an area of a highway, the UE may just happen to move side by side with the vehicle holding the mobile IAB-cell, and a handover may not be appropriate.
· In case the UE is in low mobility state, it may enter a vehicle holding the mobile IAB-cell, and a handover can be supported.
· In case the UE is in high mobility state, it is unlikely to enter a vehicle holding a mobile-IAB cell, and a handover may not be appropriate.
Observations 2-1: The UE’s CU can perform more intelligent handover decisions if it knows that a candidate target cell belongs to a mobile IAB-node.   

The UE’s CU may further apply different policies the establishing of dual connectivity for a UE in case it knows that the candidate cell is a mobile IAB-cell or a stationary cell. In may scenarios, supporting DC between stationary CG and mobile IAB-CG may not be desirable. 
Observations 2-2: The UE’s CU can apply differentiated policies for the establishment of dual connectivity in case it knows that the candidate cell belongs to a mobile IAB-node vs. a stationary node.   

The CU should know whether a cell belongs to a mobile IAB-node before it decides to perform handover preparation or SN addition. Further, since the “mobile IAB” status is the cell’s permanent attribute, it should be included in the Xn SETUP procedures and/or Xn RAN NODE CONFIGURATION UPDATE procedures.
Observations 2-3: The UE’s CU needs to know whether the target cell candidate belongs to a mobile IAB-node before making decisions on handover of SN addition.   

Proposal 2: The “mobile IAB” indication to be included into the Xn SETUP procedures and Xn RAN NODE CONFIGURATION UPDATE procedures so that the UE’s CU can apply differentiated HO and DC policies when the candidate target cell belongs to a mobile IAB-node.   

2.3	UE location info
For the UE’s location info, NCGI, TAC and RANAC need to be considered.

Issue 3: NCGI configuration during inter-donor DU migration

For a stationary network, the cell’s NCGI is OAM-configured. For mobile IAB, the cell’s NCGI has to change during inter-donor DU migration. The problem arises how the NCGI is configured on the target logical IAB-DU’s cell during DU migration. The following two options can be considered:
Option A: The target logical IAB-DU’s cell is configured by OAM and activated, e.g., based on parent-node broadcast information.
Option B: The target logical IAB-DU’s cell is configured by the target CU-CP, e.g., during F1 setup.
For Option A, the IAB-DU could be configured with a lookup table between parent-node’s cell ID and IAB-DU-cell’s NCGI. This solution is not scalable to use cases, where the vehicle holding the mobile IAB-node may travel over large areas. It is also not practical since the lookup tables of a potentially large number of mobile IAB-nodes would have to be reconfigured whenever the cell ID of a parent node has changed, or a new parent node has been integrated into the network.
Observation 3-1: OAM-based configuration of the target logical DU’s NCGI is impractical as it does not scale for mobile IAB-nodes traveling over larger distances, and it does not allow easy adaptation in case of parent node additions or reconfigurations.
For Option B, the target logical mIAB-DU can report either the source logical mIAB-DU’s NCGI or an empty NCGI field together with a “mobile-IAB” indicator in the F1 Setup Request. Based on this indication, the target CU can provide a new NCGI to the target logical mIAB-DU in the F1 Setup Response. This solution does not have the scalability problem of Option 1. This solution further does not require any change on the mobile IAB-node in case parent node additions or reconfigurations.. 
Observation 3-2: Donor-based configuration of the target logical DU’s NCGI does not have the shortcomings of OAM-based configuration of the target logical DU’s NCGI.
Proposal 3: The target logical DU’s NCGI to be configured by the target donor during F1 Setup.

Issue 4: Dynamic vs. static TAC during inter-donor DU migration
The following options were identified during the last meeting:
Option 1: TAC can be dynamically changed to follow the surrounding network 
Option 2: TAC is static and does not follow the surrounding network

On option 1: Dynamic TAC
· TAC reconfiguration: For stationary gNB-DUs and IAB-DUs, TAC is OAM-configured. A mechanism for dynamic TAC reconfiguration is required in case TAC has to change during inter-donor DU migration. This reconfiguration could follow the same principles as outlined for NCGI change during inter-donor DU migration discussed under issue 3.
· Signaling storm: When TAC is changed, all idle and inactive UEs re-selecting the logical target IAB-DU cell may have to perform a NAS Registration Update. This is not a problem in case the UEs involved are few, e.g., in case the IAB-node resides on a car or bus. This may, however, create a signaling storm on RACH, F1AP, and NGAP in case the number of UEs involved is large, e.g., in case the IAB-node resides on a long train.
· Impact on SA2: Since the potentially high number of NAS Registration Updates has impact on the AMF, RAN3 needs to inform SA2 if it decides to support this option. 
· Impact on RAN2: Since the potentially high number of random-access procedures has impact on the RACH, RAN3 needs to inform RAN2 if it decides to support this option. 

Observation 4-1: Dynamic TAC requires TAC reconfiguration procedures, and it may cause a signalling storm due to a large number of simultaneous UE Registration Updates.

On Option 2: 
· Update of UE’s AMF with TAC-to-gNB mapping: At every inter-donor DU migration, the UE’s AMF needs to be updated with the TAC-to-gNB mapping.
· Identification of AMFs affected: For the TAC-to-gNB mapping update, the target CU needs to identify all those AMFs that hold context of idle/inactive UEs camping on the IAB-node’s DU. However, after inter-donor DU migration, the target CU does not know which idle/inactive UEs camp on the target logical IAB-DU. Therefore, the RAN has to perform record keeping about the AMFs that are used for NAS signaling by UEs connected via this IAB-node, and this record needs to be passed on during inter-donor DU migration.
· IAB-node leaving AMF coverage area: In case the IAB-node leaves the AMF coverage area, all UEs that have context in this AMF need to perform AMF relocation. One way to achieve this AMF relocation is to force all idle/inactive UEs to perform a NAS Registration update by changing the TAC that is broadcast by the IAB-node. This would result in Option 1. Other solutions may be possible and need to be discussed by RAN3. 
· Impact on SA2: Any solution under Option 2 has impact on AMF and should be verified by SA2. 
· Impact on RAN2: RAN3 should inform RAN2 if it decides to support this option.

Observation 4-2: For static TAC, multiple issues need to be addressed such as AMF update of TAC-to-gNB mapping, identification of the AMFs affected for this update, and AMF relocation for idle/inactive UEs when the IAB-node leaves the AMF’s coverage area.
The above observations indicate that more discussion in RAN3 is needed.
Proposal 4-1: For TAC handling, RAN3 to discuss:
· For option 1, how dynamic TAC reconfiguration is performed, and whether the signalling storm caused by the TAC update is critical.
· For option 2, how the UEs’ AMFs are updated with the TAC-to-gNB mapping, how these AMFs are identified, and how AMF relocation for idle/inactive UEs is performed when the IAB-node leaves the AMF coverage area. 
Proposal 4-2: RAN3 to inform RAN2 and SA2 about the outcome of this discussion.

Issue 5: Dynamic vs. static RANAC during inter-donor DU migration
For RANAC, the same two options apply as for TAC:
Option 1: RANAC can be dynamically changed to follow the surrounding network 
Option 2: RANAC is static and does not follow the surrounding network

On Option 1: The same issues apply as for dynamic TAC update.
Observation 5-1: Dynamic RANAC has the same issues as dynamic TAC.
On Option 2: The UE includes the I-RNTI in the RRC Resume Request to the new CU, which is used to identify the UE’s old CU. The I-RNTI-to-CU mapping is based on configuration within the RNA. In case the IAB-node moves out of the RNA, the new CU may not be able to resolve the old CU from the I-RNTI. This issue has RAN2 impact. 
Observation 5-2: Static RANAC may not be resolvable if the UE resumes outside the original RNA. This issue has RAN2 impact.
The above observations indicate that the RANAC discussion depends on the outcome of the TAC discussion. The RANAC discussion further has RAN2 impact. RAN3 may want to discuss RANAC-related issues after progress has been made with the TAC discussion.
Proposal 5: RAN3 to discuss the handling of RANAC after the discussion on the TAC handling has converged.

3	Conclusion
This contribution has discussed enhancements for mobility of IAB-node and its served UEs. The following observations and proposals have been made:

Mobile IAB-node configuration:
Observation 1-1: All information shared between the two logical DUs needs to be reported by the target logical DU in the F1 Setup Request to the target donor. 
Proposal 1: The two logical DUs to only share information that is reported by the target logical DU in the F1 Setup Request to the target donor. 

UE handover to target mobile IAB-node:
Observations 2-1: The UE’s CU can perform more intelligent handover decisions if it knows that a candidate target cell belongs to a mobile IAB-node.   
Observations 2-2: The UE’s CU can apply differentiated policies for the establishment of dual connectivity in case it knows that the candidate cell belongs to a mobile IAB-node vs. a stationary node.   
Observations 2-3: The UE’s CU needs to know whether the target cell candidate belongs to a mobile IAB-node before making decisions on handover of SN addition.   
Proposal 2: The “mobile IAB” indication to be included into the Xn SETUP procedures and Xn RAN NODE CONFIGURATION UPDATE procedures so that the UE’s CU can apply differentiated HO and DC policies when the candidate target cell belongs to a mobile IAB-node.   

UE location info:
Observation 3-1: OAM-based configuration of the target logical DU’s NCGI is impractical as it does not scale for mobile IAB-nodes traveling over larger distances, and it does not allow easy adaptation in case of parent node additions or reconfigurations.
Observation 3-2: Donor-based configuration of the target logical DU’s NCGI does not have the shortcomings of OAM-based configuration of the target logical DU’s NCGI.
Proposal 3: The target logical DU’s NCGI to be configured by the target donor during F1 Setup.


Observation 4-1: Dynamic TAC requires TAC reconfiguration procedures, and it may cause a signalling storm due to a large number of simultaneous UE Registration Updates.
Observation 4-2: For static TAC, multiple issues need to be addressed such as AMF update of TAC-to-gNB mapping, identification of the AMFs affected for this update, and AMF relocation for idle/inactive UEs when the IAB-node leaves the AMF’s coverage area.
Proposal 4-1: For TAC handling, RAN3 to discuss:
· For option 1, how dynamic TAC reconfiguration is performed, and whether the signalling storm caused by the TAC update is critical.
· For option 2, how the UEs’ AMFs are updated with the TAC-to-gNB mapping, how these AMFs are identified, and how AMF relocation for idle/inactive UEs is performed when the IAB-node leaves the AMF coverage area. 
Proposal 4-2: RAN3 to inform RAN2 and SA2 about the outcome of this discussion.


Observation 5-1: Dynamic RANAC has the same issues as dynamic TAC.
Observation 5-2: Static RANAC may not be resolvable if the UE resumes outside the original RNA. This issue has RAN2 impact.
Proposal 5: RAN3 to discuss the handling of RANAC after the discussion on the TAC handling has converged.
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