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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new WID for mobile IAB-node [1] has been approved to be discussed in Rel-18, and following detail objectives are identified mainly focus on RAN3 and RAN2. 
	· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· 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.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]


[bookmark: OLE_LINK5]In this contribution, we continue to discuss the general principles of mobile IAB-node inter-donor topology adaptation, including mobile IAB-DU migration and mobile IAB-node integration.
2. Discussion
Mobile IAB-node integration
	RAN3 120:
[bookmark: OLE_LINK15]WA: The mIAB-DU and mIAB-MT can integrate at different CUs. For this purpose, OAM can be used to configure the mIAB-DU with: a) the donor CU to connect to, and b) the parameters used by the mIAB-DU to establish TNL associations, IPSec tunnels and F1 connectivity to this donor CU. 
To be continued:
Whether the information on the DU’s CU can also be configured by the MT’s CU.
During network integration where mIAB MT and the co-located mIAB-DU integrates to different donor CUs, mIAB-MT’s UE XnAP ID assigned by the MT´s CU and the gNB-ID of the MT´s CU shall be known to the mIAB-DU’s CU. 
To be continued:
How to pass the UE XnAP ID and NCGI or gNB-ID in case the IAB node knows the information of the DU’s CU by other means than OAM, if agreed.
It is FFS whether both gNB-ID and CGI needs to be provided to the mIAB-DU’s CU
It is FFS whether the XnAP ID can be transparently passed from the mIAB-MT’s CU to the mIAB-MT via RRC, then from the co-located mIAB-DU to mIAB-DU’s CU via F1AP.  
It is FFS whether the gNB-ID of the MT´s CU is passed from the IAB node to the IAB DU´s CU via F1AP.


For the F1-terminating IAB-donor selection during mIAB-node integration, RAN3 has a WA for the OAM-based selection in RAN3 #120 meeting. In addition, RAN3 has agreed that only the OAM or source F1-termiating IAB-donor can determine the target F1-termiating IAB-donor for mIAB-DU migration, and the RRC-terminating IAB-donor cannot select the target F1-termiating IAB-donor. As similar principle, OAM can select the F1-termiating IAB-donor and provide necessary configuration to IAB-node to establish TNL associations, IPSec tunnels and F1 connectivity to the F1-termiating IAB-donor, and the RRC-terminating IAB-donor cannot select the F1-termiating IAB-donor during mIAB-node integration.
Proposal 1: Agree the WA: The mIAB-DU and mIAB-MT can integrate at different CUs. For this purpose, OAM can be used to configure the mIAB-DU with: a) the donor CU to connect to, and b) the parameters used by the mIAB-DU to establish TNL associations, IPSec tunnels and F1 connectivity to this donor CU.
Proposal 2: RRC-terminating IAB-donor cannot select the F1-termiating IAB-donor during mIAB-node integration. 
As agreed in RAN3 #120 meeting, mIAB-MT’s UE XnAP ID assigned by the MT´s CU and the gNB-ID of the MT´s CU shall be known to the mIAB-DU’s CU during mIAB-node integration. In addition, in last meeting, option B had been agreed to transfer gNB ID and IAB-MT ID for IAB-DU migration. 
	RAN3 121:
For the case of DU migration, F1AP signalling from the target logical mIAB-DU is selected for providing the gNB-ID of the mIAB-MT’s CU to the target mIAB-DU’s CU.
Option B will be considered as baseline for transferring of remaining information i.e. the ID of the IAB MT. 


Similar principle as IAB-DU migration, both gNB ID and UE XnAP ID need to be informed via F1 setup request message from mIAB-DU to F1-terminating IAB-donor-CU, and the UE XnAP ID can be obtained from RRC-terminating IAB-donor-CU via RRC.
Proposal 3: UE XnAP ID can be transparently passed from the RRC-terminating IAB-donor-CU to the mIAB-MT via RRC.
Proposal 4: Both gNB ID and UE XnAP ID are informed via F1 setup request message from mIAB-DU to F1-terminating IAB-donor-CU.
While for the NCGI, it’s used for UE’s ULI and only applied after the mIAB-node having served UEs. But at the very beginning state of network integration, NCGI based solution cannot work.
Mobile IAB-DU migration
As shown in Figure 2, before IAB-DU migration, IAB-MT of IAB-node connects to IAB-donor C and IAB-DU of the IAB-node connects to IAB-donor A. And IAB-DU performs migration from source IAB-donor A to target IAB-donor B. 


Figure 2. Example of IAB-DU migration
IAB-DU migration may be triggered by the IAB-node itself based on OAM or pre-configuration, alternatively, IAB-DU migration may also be triggered by the source F1-terminating IAB-donor-CU. Then, in some cases, both IAB-node and source F1-terminating IAB-donor-CU may trigger separate IAB-DU migration procedure. Moreover, IAB-node and source F1-terminating IAB-donor-CU may select different target IAB-donor-CU for IAB-DU migration. Therefore, source F1-termigation IAB-donor and IAB-node may need to coordinate with each other for which node to trigger IAB-DU migration, in order to avoid IAB-DU migration trigger collision.
Proposal 5: In order to avoid IAB-DU migration trigger collision, source F1-termigation IAB-donor and IAB-node may need to coordinate with each other for which node to trigger IAB-DU migration.
After F1 setup between second logical IAB-DU and target IAB-donor-CU, the IAB-node will send the outcome of F1 setup procedure to source IAB-donor-CU via F1AP. Then based on the outcome, the source CU can determine to perform handover for the served UEs. In case the IAB-DU migration is triggered by the source IAB-donor-CU and the F1 setup is failure with the target IAB-donor-CU, the source IAB-donor-CU is only aware of the failure outcome based on the latest running CR. However, as the triggering node, the source IAB-donor-CU has to be aware of the failure cause of the F1 setup and the time-to-wait for next triggering to the same target IAB-donor-CU, so it can perform smarter operation for the IAB-DU migration.
Proposal 6: In case CU-based triggering of IAB-DU migration, source F1-terminating IAB-donor-CU may need to be aware of the failure cause and minimum waiting time for F1 setup procedure.
Conclusion
This contribution aims to discuss the general principles of mobile IAB-node inter-donor topology adaptation. And following observations and proposals are concluded. 
Mobile IAB-node integration
Proposal 1: Agree the WA: The mIAB-DU and mIAB-MT can integrate at different CUs. For this purpose, OAM can be used to configure the mIAB-DU with: a) the donor CU to connect to, and b) the parameters used by the mIAB-DU to establish TNL associations, IPSec tunnels and F1 connectivity to this donor CU.
Proposal 2: RRC-terminating IAB-donor cannot select the F1-termiating IAB-donor during mIAB-node integration. 
Proposal 3: UE XnAP ID can be transparently passed from the RRC-terminating IAB-donor-CU to the mIAB-MT via RRC.
Proposal 4: Both gNB ID and UE XnAP ID are informed via F1 setup request message from mIAB-DU to F1-terminating IAB-donor-CU.
Mobile IAB-DU migration
Proposal 5: In order to avoid IAB-DU migration trigger collision, source F1-termigation IAB-donor and IAB-node may need to coordinate with each other for which node to trigger IAB-DU migration.
Proposal 6: In case CU-based triggering of IAB-DU migration, source F1-terminating IAB-donor-CU may need to be aware of the failure cause and minimum waiting time for F1 setup procedure.
In addition, a TP to TS 38.401 BL CR is provided in Annex.
[bookmark: OLE_LINK27]Proposal 7: Agree to the TP to TS 38.401 BL CR in Annex. 
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Annex – TP to TS 38.401 BL CR
-------------------------------------------Start of Change------------------------------------------
8.YY.X Migration of mobile IAB-DU
Figure 8.YY.X-1 shows an example of mIAB-DU migration from a source F1-termaiting IAB-donor-CU to a target F1-termiating IAB-donor-CU. During this migration, the mIAB-node supports two logical mIAB-DUs which have F1AP associations with the source F1-terminating IAB-donor-CU and the target F1-terminating IAB-donor-CU, respectively. The mIAB-MT co-located with the mIAB-DU is connected to an RRC-terminating IAB-donor-CU, which may be the same as the source F1-terminating IAB-donor-CU or the target F1-terminating IAB-donor-CU. 


Figure 8.YY.X-1: Mobile IAB-DU migration procedure
1. 	Coordination between the mobile IAB-node and the source F1-terminating IAB-donor-CU to determine which node to trigger the mobile IAB-DU migration. FFS for the coordination procedure.
2. 	The source F1-terminating IAB-donor-CU sends a MIAB F1 SETUP TRIGGERING to source logical IAB-DU of the mobile IAB-node to trigger the mobile IAB-DU migration to the target F1-terminating IAB-donor-CU. The message includes the gNB ID and IP address of the target F1-terminating IAB-donor-CU.
NOTE: 	The mobile IAB-DU migration may be also triggered by the mobile IAB-node itself, in this case, there is no step 2.
3. 	The target logical IAB-DU of the mobile IAB-node sends an F1 SETUP REQUEST message to the target F1-terminating IAB-donor-CU. The message includes the gNB ID of the RRC-terminating IAB-donor-CU and a UE XnAP ID allocated by the RRC-terminating IAB-donor-CU.
4. 	The target F1-terminating IAB-donor-CU responds to the target logical IAB-DU with an F1 SETUP RESPONSE message.
5. 	The source logical IAB-DU sends a MIAB F1 SETUP OUTCOME NOTIFICATION to the source F1-terminating IAB-donor-CU. The message includes the outcome of the F1 setup procedure between the target logical IAB-DU and the target F1-terminating IAB-donor-CU. The message may further include the mapping cell list between the source logical IAB-DU and target logical IAB-DU if the F1 setup is successful.
6. 	The source F1-terminating IAB-donor-CU triggers the handover for UE of the mobile IAB-node and sends a HANDOVER REQUEST to the target F1-terminating IAB-donor-CU.
7-9.  The source F1-terminating IAB-donor-CU performs a IAB transport migration management procedure to the RRC-terminating IAB-donor-CU to release according BH configuration for offload traffic of the handover UE, and the RRC-terminating IAB-donor-CU updates the BH configuration on the routing path between mobile IAB-node and its IAB-donor-DU.
10-12.  The target F1-terminating IAB-donor-CU performs a IAB transport migration management procedure to the RRC-terminating IAB-donor-CU to add according BH configuration for offload traffic of the handover UE, and the RRC-terminating IAB-donor-CU updates the BH configuration on the routing path between mobile IAB-node and its IAB-donor-DU. And the RRC-terminating IAB-donor-CU responds with an IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message to the target F1-terminating IAB-donor-CU to provide the mapping information for the offload traffic. The message includes the L2 info necessary to configure the mobile IAB-node with the UL mappings for this traffic. The message includes the DSCP/IPv6 Flow Label values to be used for the DL traffic to be offloaded.
13. The target F1-terminating IAB-donor-CU updates the BH configuration for the mobile IAB-node.
14. The target F1-terminating IAB-donor-CU responds to the source F1-terminating IAB-donor-CU with a HANDOVER REQUEST ACKNOWLEDGE message.

-------------------------------------------End of Change-------------------------------------------
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