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1	Introduction
RAN3#117bis-e achieved the following agreements [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



RAN3#118 achieved the following agreements [2]:

	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
Via OAM configuration



This contribution aims to make further progress in the discussion of mobility enhancements for mobile IAB. 

2	Discussion
Issue 1: Configuration of target logical mIAB-DU-cell’s NCGI
Based on discussions in the last meeting, during DU migration, the target logical mIAB-DU-cell’s NCGI could be configured:
Option 1: via F1 signaling by the donor CU
Option 2: via OAM- or pre-configuration.
Based on scenario, either of these options may have its merits. 
On NCGI pre-configuration: Any NCGI pre-configured on the mIAB-node cannot be used by any other mIAB-node which may connect to the same donor CU at the same time. Also, the NCGI cannot be used by stationary cells supported by the same donor the mIAB-node may connect to. These constraints may lead to exhaustion of cell IDs. 
Further, NCGIs need to be configured on the mIAB-node for all CUs to which the IAB-node may potentially connect. Also, many mIAB-nodes may have to be reconfigured in case new donors are deployed or gNB-IDs of existing donors are changed. This creates a substantial overhead in case such network changes are conducted. 
All of these issues arise for scenarios, where the mIAB-node travels across a large network area and/or on a potentially indeterministic route. NCGI pre-configuration may make sense for scenarios, where the mIAB-node travels on a deterministic route, and where only a few dedicated CUs are used by the mIAB-DUs on this route. 
Observation 1a: NCGI pre-configuration may be beneficial in scenarios where the IAB-node travels on a deterministic route and uses only a selected number of donors. It does not scale well for other scenarios.

On OAM-based NCGI configuration: The NCGI configuration on the mIAB-node needs to be coordinated with the donor holding the gNB-ID part of this NCGI since this NCGI cannot be used by another mIAB-node or another stationary cell. In case mIAB-node and donor use different OAMs, such a coordination can be achieved via initial OAM-based match up, which can be considered equivalent (or same) as pre-configuration. Dynamic OAM-based NCGI configuration on the mIAB-node is only possible if mIAB-node and donor use the same OAM. This scenario is out-of-scope for RAN3.
Observation 1b: OAM-based NCGI configuration can be considered for initial matchup between mIAB-node and donor (same as pre-configuration) but not for dynamic configuration since mIAB-node and donor may use different OAMs.

On F1-based NCGI configuration: This approach provides a scalable mechanism for NCGI allocation to mIAB-nodes, which can be used when the mIAB-nodes travel on indeterministic routes and/or perform DU migration among a larger set of donors. It further avoids the need for an OAM-based mIAB-node configuration update when new donors are brought up or when gNB-IDs are changed.
Observation 1c: F1-based NCGI configuration has good scalability for scenarios, where the mIAB-node moves on an indeterministic route and/or performs DU migrations across multiple donors.

Based on this analysis, it should be possible to provide the NCGI for the target logical mIAB-DU’s cell via pre-configuration and via F1-based configuration.
Proposal 1a: For DU migration, the NCGI of the target logical mIAB-DU-cell can be provided via pre-configuration and via F1-based configuration.

The following approach is proposed for NCGI reconfiguration:
· The mIAB-DU can include a preconfigured NCGI for the served cell in the F1 Setup Request.
· The CU may provide a new NCGI for the cell in the F1 Setup Response.
Proposal 1b: For mobile IAB-node, the mIAB-DU-cell can include a preconfigured NCGI for a served cell in the F1 Setup Request, and the CU may provide a new NCGI for this cell in the F1 Setup Response.

Issue 2: Configuration of dynamic TAC
The TAC broadcast by the mIAB-DU could either reflect the TA of the mIAB-DU’s CU or that of the mIAB-MT’s CU.
RAN3 agreed:
	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



RAN3 further agreed:
	Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported. 



These agreements lead to the following observations:
Observation 2a: Since the mIAB-MT’s CU represents the mIAB-node’s physical location, the mIAB-DU-cell should broadcast a TAC owned by the mIAB-MT’s CU (Note: it does not have to be the same as the TAC received by the mIAB-MT).
Observation 2b: The mIAB-DU-cell TAC needs to be supported by the mIAB-DU’s CU. The mIAB-DU’s CU and the mIAB-MT’s CU must therefore own the same TAC, i.e., belong to the same tracking area.
Observation 2c: When the mIAB-MT moves to a new CU, which does not own the TAC broadcasted by the mIAB-DU, the mIAB-DU’s CU has the following options:
Option 1: In case the mIAB-MT’s new CU shares another TAC with the mIAB-DU’s CU, the mIAB-DU’s CU reconfigures the mIAB-DU to broadcast this shared TAC.
Option 2: It migrates the mIAB-DU to a CU, which shares a TAC with the mIAB-MT’s new CU.
Option 3: It assumes ownership of a TAC that is also owned by the mIAB-MT’s CU, and it updates all AMFs and neighbor gNBs about this new TAC ownership, accordingly. 
Options 1 and 2 are compliant with semi-static TA configuration on CUs.
Option 3 implies that the CU’s TAs can dynamically grow and shrink based on mIAB-node motion. 
In case the mIAB-MT moves, the mIAB-DU’s CU must be aware of the mIAB-MT’s target CU’s TAC(s) so that it can determine if one of the Options 1, 2 or 3 needs to be applied. The mIAB-DU’s CU can derive the mIAB-MT’s target CU’s TAC from the NRT in case Xn is supported.
Observation 2c implies that it is the source logical mIAB-DU’s CU, which triggers DU migration. However, RAN3 agreed that DU migration can also be triggered by the mIAB-node itself. In this case, it is assumed that the mIAB-node is preconfigured to perform the right decision based on implementation.
Proposal 2a: The mIAB-DU-cell to broadcast a TAC owned by the mIAB-MT’s CU.
Proposal 2b: When the mIAB-MT moves to a new CU that does not own the TAC broadcasted by the mIAB-DU, any of the following options is applied:
Option 1: The mIAB-DU broadcasts another TAC, which its CU shares with the mIAB-MT’s new CU.
Option 2: The mIAB-DU is migrated to a CU, which shares a TAC with the mIAB-MT’s new CU.
Option 3: The mIAB-DU’s CU asssumes ownership of a TAC that is also owned by the mIAB-MT’s CU, and it updates all AMFs and neighbor gNBs about this new TAC ownership, accordingly. 
For Options 1 and 2, the mIAB-DU’s CU must be able to configure the mIAB-DU with a new TAC. This follows along the same lines as the configuration of the mIAB-DU’s NCGI discussed under Issue 2.
Proposal 2c: The mIAB-DU’s CU can reconfigure the mIAB-DU-cell’s TAC.

Issue 3: Configuration sharing between logical mIAB-DUs 
This issue refers to the RAN3 agreement:
	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.



During DU migration, all UEs connected to the source logical mIAB-DU are handed over to the target logical mIAB-DU. There is no need for the target logical mIAB-DU perform admission control for these UEs since they were already admitted by the source logical mIAB-DU. During the DU migration, UEs from other gNB-DUs may also be handed over to the target logical mIAB-DU. The target logical mIAB-DU should still perform admission control for these latter UEs.
To differentiate between UEs that were connected to the source logical mIAB-DU vs. another gNB-DU, the source logical mIAB-DU’s CU should include an indicator in the Handover Request to the target logical mIAB-DU’s CU, which is then passed to the target logical mIAB-DU. This indicator can include a UE ID, which the IAB-node can map to the corresponding UE at the source logical mIAB-DU (e.g., the source logical mIAB-DU’s UE ID).

Proposal 3: The source logical mIAB-DU’s CU to include an indicator or UE ID in the Handover Request to the target logical mIAB-DU’s CU, which is passed to the target logical mIAB-DU, so that the target logical mIAB-DU can wave admission control for this UE. 

Issue 4: Whether the UE’s source CU knows that the target cell belongs to a mobile IAB-node
This issue refers to RAN3 agreements:
	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.



This issue applies to UEs, which are connected to the stationary network or a mobile IAB-node, and which are considered for handover, e.g., based on a measurement report including potential target cell candidates.
In case the UE’s source CU knows that a target cell candidate, which the UE might have included in a measurement report, belongs to a mobile IAB-node (opposed to the stationary network), it can apply more intelligent handover decisions. 
Examples:
· In case the UE’s source cell is known to cover a bus stop or train station, the source CU may conclude that the UE is entering a vehicle holding the target cell, and for this reason, it may perform the handover.
· 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 source CU may conclude that the UE may just happen to move side-by-side with the vehicle holding the mobile IAB-cell, and for this reason, it may not perform a handover.
Observations 3a: The UE’s CU can perform more intelligent handover decisions if it knows that a candidate target cell belongs to a mobile IAB-node vs. to the stationary network.   

The UE’s CU may further apply different policies for the establishment of dual connectivity for a UE in case it knows that the candidate cell is a mobile IAB-cell vs. a stationary cell. In many scenarios, supporting DC between stationary CG and mobile IAB-CG may not be desirable. 
Observations 3b: 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 3c: 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 4: 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.   


Conclusion
This contribution discussed procedures to for mobile enhancements of mobile IAB. The following observations and proposals have been made:

Observations:
Observation 1a: NCGI pre-configuration may be beneficial in scenarios where the IAB-node travels on a deterministic route and uses only a selected number of donors. It does not scale well for other scenarios.
Observation 1b: OAM-based NCGI configuration can be considered for initial matchup between mIAB-node and donor (same as pre-configuration) but not for dynamic configuration since mIAB-node and donor may use different OAMs.
Observation 1c: F1-based NCGI configuration has good scalability for scenarios, where the mIAB-node moves on an indeterministic route and/or performs DU migrations across multiple donors.
Observation 2a: Since the mIAB-MT’s CU represents the mIAB-node’s physical location, the mIAB-DU-cell should broadcast a TAC owned by the mIAB-MT’s CU (Note: it does not have to be the same as the TAC received by the mIAB-MT).
Observation 2b: The mIAB-DU-cell TAC needs to be supported by the mIAB-DU’s CU. The mIAB-DU’s CU and the mIAB-MT’s CU must therefore own the same TAC, i.e., belong to the same tracking area.
Observation 2c: When the mIAB-MT moves to a new CU, which does not own the TAC broadcasted by the mIAB-DU, the mIAB-DU’s CU has the following options:
Option 1: In case the mIAB-MT’s new CU shares another TAC with the mIAB-DU’s CU, the mIAB-DU’s CU reconfigures the mIAB-DU to broadcast this shared TAC.
Option 2: It migrates the mIAB-DU to a CU, which shares a TAC with the mIAB-MT’s new CU.
Option 3: It assumes ownership of a TAC that is also owned by the mIAB-MT’s CU, and it updates all AMFs and neighbor gNBs about this new TAC ownership, accordingly. 
Observations 3a: The UE’s CU can perform more intelligent handover decisions if it knows that a candidate target cell belongs to a mobile IAB-node vs. to the stationary network.   
Observations 3b: 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 3c: 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.   

Proposals:
Proposal 1a: For DU migration, the NCGI of the target logical mIAB-DU-cell can be provided via pre-configuration and via F1-based configuration.
Proposal 1b: For mobile IAB-node, the mIAB-DU-cell can include a preconfigured NCGI for a served cell in the F1 Setup Request, and the CU may provide a new NCGI for this cell in the F1 Setup Response.

Proposal 2a: The mIAB-DU-cell to broadcast a TAC owned by the mIAB-MT’s CU.
Proposal 2b: When the mIAB-MT moves to a new CU that does not own the TAC broadcasted by the mIAB-DU, any of the following options is applied:
Option 1: The mIAB-DU broadcasts another TAC, which its CU shares with the mIAB-MT’s new CU.
Option 2: The mIAB-DU is migrated to a CU, which shares a TAC with the mIAB-MT’s new CU.
Option 3: The mIAB-DU’s CU asssumes ownership of a TAC that is also owned by the mIAB-MT’s CU, and it updates all AMFs and neighbor gNBs about this new TAC ownership, accordingly. 
Proposal 2c: The mIAB-DU’s CU can reconfigure the mIAB-DU-cell’s TAC.

Proposal 3: The source logical mIAB-DU’s CU to include an indicator or UE ID in the Handover Request to the target logical mIAB-DU’s CU, which is passed to the target logical mIAB-DU, so that the target logical mIAB-DU can wave admission control for this UE. 


Proposal 4: 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.   
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