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Introduction
This contribution discusses the mobility enhancements, as described in the WID ([1]). 
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.

Last meeting agreed 
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.
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 provides further analysis on these issues. 
Information shared between two logical IAB-DUs
UE context sharing between DU1 and DU2. It is worthy to note that the UE’s source DU (IAB-DU1) and target DU (IAB-DU2) are co-located at the migrating IAB. In case both DU use same context/configuration for the UE, there may be no need to exchange the context/configuration between IAB-DU2 and target IAB-donor-CU, and between target IAB-donor-CU and source IAB-donor-CU. The information that can be shared between the two logical IAB-DUs can include the configuration related to RLC, MAC and PHY. 
Observation 1: the co-located source DU and target DU can share the UE context/configuration related to RLC, MAC and PHY. 
Proposal 1: RAN3 study the mobility enhancement to reduce signalling, considering the UE’s source DU and target DU are co-located. 

XnAP impact on target donor CU of mobile IAB-MT that the migrating node is a mobile IAB-node 
RAN3 agreed 
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. 
But this agreement was agreed before the RAN2 made the decision on how IAB-donor know a mobile IAB. RAN2 agreed UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5. 
Based on RAN2 agreement, the IAB-donor (i.e. source IAB-donor and target IAB-donor) have the capability to know a mobile IAB via the UE capability signaling. The UE capability information is provided from source IAB-donor to target IAB-donor during the handover preparation procedure. The target IAB-donor always need to process the UE capability information during the handover preparation procedure, thus the target IAB-donor can know the mobile IAB during the processing of the UE capability information. There is no benefit to introduce an addition Mobile IAB indication IE in the handover preparation procedure. In other words, without the new Mobile IAB indication IE, target IAB-donor can still know the mobile IAB via the UE capability information. 
Observation 2: without the new Mobile IAB indication IE, target IAB-donor can still know the mobile IAB via the UE capability information. 

Actually, introducing the Mobile IAB indication IE in the handover signaling have other issues. It unnecessarily adds the implementation effort to handle the new IE. It is not just about the additional code/test for the new IE, but also need to handle the abnormal condition when the UE capability information and the new Mobile IAB indication IE are inconsistent. For example, the UE capability information indicates the UE is a mobile IAB but the new Mobile IAB indication IE is absent, or vice versa.  In addition, the new Mobile IAB indication IE is an optional IE. The source IAB-donor may be implemented to not include this Optional IE in the Handover signaling. 
One may argue that introducing a new IE may be aligned with Rel-16/17, but this is not a valid argument. Introducing redundant information should always be avoided. 
Observation 3: introducing a redundant new Mobile IAB indication IE adds additional effort for implementation, e.g. new code/test for the new IE, and need to handle the abnormal condition when the new Mobile IAB indication IE is inconsistent with the UE capability information. 

Proposal 2: there is no need to add explicit mobile IAB indication in the handover preparation message.  

whether source donor should know whether the target cell belongs to a mIAB-Node
RAN3#117 agreed:
The donor CU should know that the IAB node is “mobile”. 
Given this agreement, upon an incoming Handover Request containing the IAB-node indication, the donor CU is able to rule out mobile-IAB cells as handover target cells, thus adhering to the restriction that a mobile IAB node has no child nodes.
However, RAN3 should discuss whether it should be possible to avoid, or minimize, Handover Requests for IAB nodes indicating a mobile-IAB cell as target cell. This would require that by some mechanism the target donor informs the source donor about mobile-IAB cells under its control.
Currently, XnAP Handover Preparation Failure can indicate e.g. the following Cause values:
	Radio Network Layer cause
	Meaning

	…
	

	Handover Target not Allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	…
	

	Target not Allowed
	Requested action towards the indicated target cell is not allowed for the UE in question.
In the current version of this specification applicable for Dual Connectivity only.



But neither of them seems sufficient for the source donor to conclude that the target cell is a mobile-IAB cell.
Observation 4: The current Cause values in XnAP Handover Preparation Failure do not allow the source donor to conclude that the target cell requested in Handover Request is a mobile-IAB cell.
Possible solutions:
· Option 1: introduce a new cause value for target IAB-donor to inform source IAB-donor that handover is rejected since the target cell belongs to a mobile IAB. 
This cause value needs to be introduced in XnAP (for Xn-based HO of the IAB-MT), and in NGAP (for N2-based HO of the IAB-MT). 

· Option 2: introduce a new attribute to indicate a cell belongs to a mobile IAB. This attribute and the cell information is further exchanged during the Xn Setup procedure or Xn NG-RAN node Configuration Update procedure. 

Both Options should be further studied. Option 1 may be simple. 

Proposal 3:	RAN3 discuss the source donor should know about mobile-IAB cells under the target donor’s control to avoid, or minimize, Handover Requests for IAB nodes indicating a mobile-IAB cell as target cell.

TAC/RANAC
There are two options discussed in previous meeting:
-	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

In Option 1, the IAB may be similar to NTN that the TAC/RANAC information broadcasted over the air interface can be dynamically changed, e.g. to reflect the physical location of the mobile IAB. The IAB-DU may be configured with the information of TAC/RANAC that need to be used in a specific location, e.g. when the IAB node is approaching a specific location. Alternatively, the IAB’s TAC/RANAC may be same as its serving donor cell or its parent cell, and the IAB is considered as an extension to its serving cell. When the IAB-MT receives the SIB1 of its serving cell, the IAB-DU may start to use the TAC/RANAC as the one of the received SIB1. When the IAB-MT is handover to a target cell using a different TAC, the IAB update its SIB1 accordingly to use the new TAC. The change of the TAC can be reported to its IAB-donor via existing F1 procedure. There may be no impact to RAN3. The changing of TAC in SIB1 may cause multiple UEs to perform a Registration Update procedure when the new TAC does not belong to the UE’s Registration Area. 

In Option 2, the IAB-DU may be configured with a static TAC/RANAC. Once the UE is onboard the train, the UE will perform a Registration Update, and the assigned Registration Area includes the mobile IAB’s TAC. As long as the UE stays on the train, the UE will not perform Registration Update until other condition is met (e.g. the periodic registration update timer is expired). There are some potential issues
· it may be difficult to support the mobility restriction with forbidden area. When an area is a forbidden area for the UE, e.g. the TAC of the serving donor’s cell belongs to a forbidden area of the UE, it may be not possible to reject the UE, since the UE’s serving TAC is the IAB’s TAC that does not reflect the real location.
· The mobile IAB may actually move out of the AMF’s serving area, and enter a new AMF’s serving area. However, since the UE does not observe the change of TAC, the UE will not perform a Registration Update. This the UE’s context remains in the old AMF. When there is a need for the network triggered service request, the old AMF will not be able to send the Paging message to the new IAB-donor then to the IAB node. It can cause the failure to the network triggered service request procedure.    

So Option 2 may only be used in a small area, e.g. when the mobile IAB only moves with the serving area of an AMF, and there is no forbidden area for the UE. 

There is no clear benefit for Option 2. We prefer Option 1 should be adopted. In case operator really want Option 2, we prefer Option 2 can be left to implementation and RAN3 should not develop any enhancement to support Option 2. 

Proposal 4: Adopt Option 1
-	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. 

Conclusions
In this contribution, we analyzed the potential mobility enhancements. Our proposals are:
Observation 1: the co-located source DU and target DU can share the UE context/configuration related to RLC, MAC and PHY. 
Proposal 1: RAN3 study the mobility enhancement to reduce signalling, considering the UE’s source DU and target DU are co-located. 

Observation 2: without the new Mobile IAB indication IE, target IAB-donor can still know the mobile IAB via the UE capability information. 
Observation 3: introducing a redundant new Mobile IAB indication IE adds additional effort for implementation, e.g. new code/test for the new IE, and need to handle the abnormal condition when the new Mobile IAB indication IE is inconsistent with the UE capability information. 
Proposal 2: there is no need to add explicit mobile IAB indication in the handover preparation message.  

Observation 4: The current Cause values in XnAP Handover Preparation Failure do not allow the source donor to conclude that the target cell requested in Handover Request is a mobile-IAB cell.
Proposal 3:	RAN3 discuss the source donor should know about mobile-IAB cells under the target donor’s control to avoid, or minimize, Handover Requests for IAB nodes indicating a mobile-IAB cell as target cell.

Proposal 4: Adopt Option 1
-	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. 
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