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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#118:
Dynamic TACs:
Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported. 
RAN3 to continue discussions on impacts (if any) of dynamic TAC solutions on RAN3 specs 
Send an LS to RAN2 (include SA2 in To) informing RAN2 of the decisions taken by RAN3
To be continued: 
The NCGI of the mobile IAB cell needs to reflect the gNB-ID of the IAB-DU´s donor. How should the NCGI be configured?
Via F1 signalling from the donor

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 2-1: 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 2-2: 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 3-1: 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. However, RAN3 do not mandate transmitter shall use a specific cause value. The handover preparation may be failed for multiple reasons. So Option 1 may not work. Option 2 may be more appropriate.

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
Last RAN3 meeting agreed:
Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported. 
RAN3 to continue discussions on impacts (if any) of dynamic TAC solutions on RAN3 specs 
In Rel-16/17, IAB is configured by its OAM server regarding the NCGI, TAC and other DU related parameters. In a specific location where a Rel-16/17 IAB will be deployed, there may be more than one candidate parent cell. The candidate parent cells may belong to different IAB-donor. The IAB need to be configured with the appropriate NCGI/TAC in order to be able to setup F1 with the right IAB-donor-CU. Up to the implementation, the OAM server can configure IAB with the right parameters. For example, during Phase 1 of the integration procedure, the IAB may report its location, e.g. an explicit information including a GNSS coordinate, or an implicit information including information of its parent cell (e.g. NCGI and TAC of its parent cell) to the OAM server. OAM server then configure the related DU parameters to the IAB. 
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Observation 4-1: in Rel-16/17, OAM server can configure the IAB based on its location.

We believe similar method can still be reused in Rel-18. There are two options to support the dynamic TAC
· Option a: the dynamic TAC is the same TAC used by the mobile IAB’s parent cell.
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 this option, IAB’s OAM server is aware of the IAB’s parent cell and optional neighboring cells, e.g. via the report from the IAB-MT. The OAM server then configures the related TAC in the IAB node.

Alternatively, IAB-MT read SIB1 of parent cell, then provide the TAC to the co-located IAB-DU. 

· Option b: the dynamic TAC is different to the TAC used by the mobile IAB’s parent cell. 
In this option, 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. OAM server either configure a list of TACs to be used by IAB in case the vehicle of the mobile IAB has a fixed trajectory, or configure the TAC based on the IAB’s current location. This may be up to the implementation or operator’s decision. 

It may be up to the implementation or operator to decide whether uses a TAC same as the IAB’s parent cell, or uses a TAC different to the IAB’s parent cell. In both Option a and Option b, there may be no Stage-3 impact. A small Stage-2 change may be needed to describe the mobile IAB uses a TAC corresponds to its location. 

Proposal 4: it is up to configuration/implementation on whether mobile IAB uses a TAC same as its parent cell, or a TAC different to its parent cell. 
NCGI configuration in IAB-DUb
In Rel-16/17 IAB integration procedure, the IAB need to be OAM configured with the DU parameters (e.g. NCGI) related to a specific IAB-donor that the IAB-DU will setup F1 with. In case an IAB is deployed in an area overlapped by cells from more than one IAB-donor (e.g. overlapped by IAB-donor1’s cell and IAB-donor2’s cell), the IAB need to be configured with the appropriate DU parameters (e.g. NCGI). For example, in case IAB need to setup F1 with IAB-donor1-CU, OAM should configure a NCGI corresponding to the gNB ID of IAB-donor1, rather a NCGI corresponding to the gNB ID of IAB-donor2. 
Observation 5-1: In Rel-16/17, before IAB-DU setup F1 with a target IAB-donor-CU, IAB need to be configured with the DU parameters related to target IAB-donor, rather related to other IAB-donor(s).

To assist the OAM server to make the right decision (e.g. to determine the right IAB-donor that IAB-DU connect with), there are various ways. For example, after IAB-MT is registered and setup OAM connection, IAB may report its serving/parent cell information (e.g. NCGI and TAC of the parent cell) to the OAM server. Thus OAM server can know the target IAB-donor for the co-located IAB-DU, and then configure IAB-DU the DU parameters related to the target IAB-donor. 
The similar method can be reused for Rel-18 NCGI configuration in the 2nd IAB-DU (IAB-DUb). When the 2nd IAB-DU (i.e. IAB-DUb) need to setup F1 with target IAB-donor (e.g. IAB-donor2), IAB-DUb is first OAM configured with the DU parameters (e.g. NCGI) related to target IAB-donor. IAB-DUb can report the information of target IAB-donor to OAM server, so the OAM server can configure IAB-DUb the DU parameters related to target IAB-donor.
There is one difference to Rel-16/17. In Rel-16/17 IAB integration procedure, IAB-DU’s F1 and the co-located IAB-MT’s RRC are terminated at the same IAB-donor-CU. In Rel-18 full migration (or after partial migration), the IAB-donor-CU who terminates IAB-DUb’s F1 may be different to the IAB-donor-CU that terminates the co-located IAB-MT’s RRC and the co-located IAB-DUa’s F1. For example, 
· IAB-MT is connected with IAB-donor1
· The co-located IAB-DUa’s F1 is terminated at IAB-donor1. 
· But the co-located IAB-DUb need to setup F1 with IAB-donor2-CU.  
To assist the OAM server to know the right IAB-donor that IAB-DUb will setup F1 with, IAB-DUb need to first know the information of target IAB-donor (e.g. gNB ID of target IAB-donor) then provide this ID to OAM server.  The information of target IAB-donor can be known to the source IAB-donor, i.e. the IAB-donor that terminates the IAB-DUa’s F1. Operator can configure when/whether a full migration (or DU migration) needs to be performed in IAB-donor1. 
The detailed call flow can be found in ([3]).
Observation 5-2: the IAB-donor-CU that terminate IAB-DUb’s F1 may be different to the IAB-donor-CU that terminate the co-located IAB-MT’s RRC and the co-located IAB-DUa’s F1.
Proposal 5-1: before OAM server configures IAB-DUb the DU parameters, IAB-DUb need to report the information of target IAB-donor (e.g. gNB ID of target IAB donor) to OAM server. 
Based on the received information of target IAB-donor, OAM server configure IAB-DUb the DU parameters related to target IAB-donor. After the IAB-DUb is configured, IAB-DUb can setup F1 with target IAB-donor. This is similar to Rel-16/17.
Proposal 5-2: before OAM server configures IAB-DUb the DU parameters, IAB-DUb need to report the information of target IAB-donor (e.g. gNB ID of target IAB donor) to OAM server. 
 
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 2-1: without the new Mobile IAB indication IE, target IAB-donor can still know the mobile IAB via the UE capability information. 
Observation 2-2: 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 3-1: 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.

Observation 4-1: in Rel-16/17, OAM server can configure the IAB based on its location.
Proposal 4: it is up to configuration/implementation on whether mobile IAB uses a TAC same as its parent cell, or a TAC different to its parent cell. 

Observation 5-1: In Rel-16/17, before IAB-DU setup F1 with a target IAB-donor-CU, IAB need to be configured with the DU parameters related to target IAB-donor, rather related to other IAB-donor(s).
Observation 5-2: the IAB-donor-CU that terminate IAB-DUb’s F1 may be different to the IAB-donor-CU that terminate the co-located IAB-MT’s RRC and the co-located IAB-DUa’s F1.
Proposal 5-1: before OAM server configures IAB-DUb the DU parameters, IAB-DUb need to report the information of target IAB-donor (e.g. gNB ID of target IAB donor) to OAM server. 
Proposal 5-2: before OAM server configures IAB-DUb the DU parameters, IAB-DUb need to report the information of target IAB-donor (e.g. gNB ID of target IAB donor) to OAM server. 
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