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Introduction
This contribution discusses the remaining issues for NR CGI configuration, TAC/RANAC configuration, mobile IAB indication in Xn HO, and potential enhancements to legacy HO procedure.

NR CGI Configuration
Last RAN3 meeting agreed following agreement
The mIAB-DU’s NCGI is configured by OAM, and, e.g. to avoid CGI collision, it may be re-configured by the donor CU via F1 based on a list of NCGIs that has been configured on this donor CU by OAM or by pre-configuration. This should not affect the existing procedure of configuring NCGI of cells served by a stationary DU via OAM.
The underlying assumption is that the DU´s OAM has visibility on the result of the CU-based CGI re-configuration. It needs to be further discussed how to ensure that such observability is supported.
One open issue is 
Use cases requiring CGI re-configuration independent of CGI collision events needs to be further discussed and proven. If no other use cases than CGI collisions can be identified, the proposal above applies only to CGI collision avoidance

In last RAN3 meeting, one raised a use case for CU-based configuration. The use case is the operator may want to use a location-related NCGI for a mobile IAB, e.g. configure NCGI#1000 for a mobile IAB on highway #1, and configure NCGI#2000 for another mobile IAB on highway #2. However, this use case may only be supported by the OAM-based configuration. The reason is the mobile IAB’s exact location maybe only known to the OAM server. The CU may only be aware of the serving cell of the IAB-MT which may be a large macro cell, but cannot know the exact location of the mobile IAB. Without knowing the exact location of the mobile IAB, the CU cannot configure a location-related NCGI to a mobile IAB.   
There is no other use cases for CU-based NCGI configuration. 
Proposal 1: the CU-based configuration is only used to address the CGI collision issue. 

TAC/RANAC configuration
Last RAN3 meeting agreed
The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell. 

This is actually the same as Rel-16/17. In Rel-16/17, IAB-DU’s TAC is configured by OAM. OAM can configure same or different TAC to the IAB-DU, based on the operator’s preference. There is no impact to RAN3 spec. 
For RANAC, it is same as legacy gNB-DU or Rel-16/17 IAB-DU that OAM configures RANAC. There is no impact to RAN3 spec.
Proposal 2-1: Same as Rel-16/17 IAB, mIAB-DU’s TAC is configured by OAM. It is up to operator to configure same or different TAC. 
Proposal 2-2: Same as legacy gNB-DU or Rel-16/17 IAB, mIAB-DU’s RANAC is configured by OAM. 

Mobile IAB indication in Xn HO
This issue was initially raised to support the admission control in target gNB. When target cell belongs to another mobile IAB cell, the HO of an mIAB-MT to that cell shall be rejected. 
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.
RAN2 has also discussed the issue and concluded following in RAN2#121bis:
R2 assumes that a mobile IAB node is not required to receive the system information of neighbour cells for reporting of measurements (i.e. it will not refrain from reporting measurements of cells that are not broadcasting the “mobile iab Support” indication, and this is acc to current R2 TS).
RAN2 was anticipating RAN3 to take action to define how the inter-donor IAB-MT mobility can be managed to prevent handovers to other mIAB cells, preferably already by eliminating unnecessary measurements and reporting of mIAB cells or HO requests. When knowing which (neighbour) cells are mIAB cells, the serving donor of the IAB-MT can configure the measurements so that IAB-MT would not unnecessarily measure and report those cells that cannot be candidate target cells. Alternatively, the serving donor would not send HO requests for cells it knows are mIAB cells.
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, thus not initiate the further handover preparation procedure to the same cell for another mobile IAB-MT.
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 seem simple. However, RAN3 does not mandate transmitter shall use a specific cause value. The handover preparation may be failed for multiple reasons. So, Option 1 may not work. Furthermore, the new cause value would not prevent IAB-MT to measure and report also cells of other mobile IAB-nodes which can have adverse impact on the backhaul connection. Hence, Option 2 is preferred being a simple enhancement but enabling optimizations for the measurement configurations and reporting as well as preventing unnecessary handover requests.

Proposal 3-1: introduce a new attribute to indicate a cell belongs to a mobile IAB over Xn to avoid handover a mobile IAB-MT to a mobile-IAB cell as target cell.

Last RAN3 meeting agreed to add the Mobile IAB Authorized in the NGAP HANDOVER REQUEST message. The Mobile IAB Authorized information is also needed in the XnAP HANDOVER REQUEST message. 
Proposal 3-2: Add Mobile IAB Authorized information in XnAP HANDOVER REQUEST message.

Enhancements to legacy HO procedure during IAB-DU migration
During the IAB-DU migration, the UE is handover from source IAB-DU’s CU to target IAB-DU’s CU. Last RAN3 meeting agreed
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.
Here is an example used for following analysis: 


Figure 1: Example for IAB-DU migration from CU1 to CU3
The IAB-MT’s CU is CU2, the source IAB-DU’s CU is CU1, and the target IAB-DU’s CU is CU3. 
· Before the IAB-DU migration, the BH for mobile IAB is already established in donor2 (CU2)’s topology, and it is used for source F1 traffic. 

· After the IAB-DU migration, UE is handover from CU1 to CU3. CU3 initiate an Xn TMM procedure to CU2. 
· CU2 can know this is for IAB-DU migration, e.g. when it receives an Xn TMM message from CU3, but still have the BH previously established based on the Xn TMM message from CU1. CU2 can also know the source F1 and target F1 is related to same mobile IAB-MT whose RRC is terminated at CU2. 
CU2 can decide whether establish new BH for target F1, or reuse the BH previously established for source F1 also for target F1.
· In case no change to UE’s PDU session/QoS flow during the UE’s handover from CU1 to CU3, the BH already established for source F1 may be reused for target F1 and no need to modify it.
· In case there is a change to UE’s PDU session/QoS flow, the required BH will be reduced. (NOTE, the UE’s PDU session/QoS Flow can only be reduced during the HO). But there is urgent to reduce the BH immediately. 

So it works well by current handover procedure and Xn TMM procedure during the IAB-DU migration. We do not see the need for any enhancements (and do not know what the enhancement is). We think the baseline is enough, and no enhancements is needed.

Proposal 4: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. No further enhancement is needed. 

Conclusions
In this contribution, we analyzed the related issues on CGI/TAC/RANAC configuration and mobility enhancements. Our proposals are:
Proposal 1: the CU-based configuration is only used to address the CGI collision issue. 
Proposal 2-1: Same as Rel-16/17 IAB, mIAB-DU’s TAC is configured by OAM. It is up to operator to configure same or different TAC. 
Proposal 2-2: Same as legacy gNB-DU or Rel-16/17 IAB, mIAB-DU’s RANAC is configured by OAM. 
Proposal 3-1: introduce a new attribute to indicate a cell belongs to a mobile IAB over Xn to avoid handover a mobile IAB-MT to a mobile-IAB cell as target cell.
Proposal 3-2: Add Mobile IAB Authorized information in XnAP HANDOVER REQUEST message, and corresponding NGAP HO message.
Proposal 4: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. No further enhancement is needed. 


References
[1] [bookmark: _Ref110843185]RP-221815 New WID on Mobile IAB
[2] [bookmark: _Ref110516435]R3-225980, Summary of CB: # IAB3_MobEnh 


3GPP
image1.emf
Donor-CU1

DUa

IAB1

Mobile IAB

MT

Donor-DU2

Donor-CU2 Donor-CU3

DUb

Target F1

Source F1


Microsoft_Visio_Drawing.vsdx
Donor-CU1
DUa
IAB1
Mobile IAB
MT
Donor-DU2
Donor-CU2
Donor-CU3
DUb
Target F1
Source F1



