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1	Introduction
In this contribution, we’d like to discuss the support of the IAB-node mobility based on the previous discussions.RAN3#118:
WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.
The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:
•	gNB ID of the target donor CU for the mIAB-MT HO.
•	ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed.
In case the donor of the mIAB-DU decides the F1AP setup for DU migration, the donor of the mIAB-DU triggers via F1 signalling the IAB node to perform the F1 Setup procedure for the DU migration. An OAM based solution is not excluded.
For the establishment of Xn, the mIAB-DU’s donor CU can obtain the TNL address of the mIAB-MT’s target donor CU via legacy mechanisms. 
The info sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU does not include the target donor CU’s TNL address. 
The mIAB-MT’s source donor CU can send the info on the mIAB-MT’s target donor CU to the mIAB-DU’s donor CU after the completion of IAB-MT HO.
The mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID. 
The trigger for F1 setup between the mobile IAB-node’s second logical DU and its donor CU may be based on OAM or pre-configuration.


The following aspects are discussed in this paper.
- R18 scope for migration scenarios
- Partial migration
- DU migration
2	Discussion
[bookmark: _Hlk109747344]2.1	R18 scope for migration scenarios
RAN3 have been discussed the scenarios since the first meeting, and this is related to the R18 scope and workload. We think at least we should make decision which scenario has high priority and which scenario has low priority and then focus on the high priority scenario first in the discussion. 
RAN3 118:
WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.
RAN3 117bis-e
For partial migration of mIAB-node, the inter-donor HO of mIAB-MT is decided and triggered by the donor CU serving the mIAB-MT. 
The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.
According to the previous agreements and discussions above, if mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs, considering we already agreed in RAN3 117bis-e meeting, the IAB-MT’s handover and IAB-DU’s migration are controlled by different donor-CUs. If we take the following figure as an example, the IAB-MT’s handover is decided by IAB-donor-CU2, while the IAB-DU’s migration is decided by IAB-donor-CU1. 


Figure 1 DU Migration to a different donor-CU of IAB-MT
The below issues may arise:
· Collison and context mismatch issue, e.g. the IAB-donor-CU1 decides to perform DU migration during IAB-MT’s handover, which means the context of IAB-MT is changing but the IAB-donor-CU1 may have no idea, and vice versa, to avoid collision, the donor-CUs needs to notify each other the start and the completion of the DU migration and/or IAB-MT handover. But if the IAB-DU can only be migrated to the same IAB-donor-CU of IAB-MT, the collision can be avoided without spec impacts as we explained in chapter 2.1.
· Additional Xn impact on backhaul configuration, if the IAB-DU migration is decided to be performed, the backhaul path between IAB-DU2 and IAB-donor-CU4 (i.e. the orange line in the figure) should be setup, it is foreseen that there will be additional information exchange between IAB-donor-CU3 and IAB-donor-CU4, compare to the scenario that IAB-DU is only migrated to the same IAB-donor-CU of IAB-MT. 
· Potential impacts on SA2’s solutions, as we know that most of SA2’s solution in TR TR 23.700-05-i00 [1] has RAN dependency, if more scenarios are supported in RAN, we need to consider all the scenarios with regard to SA2’s solution, it’s hard to say if there are any new spec impact and workload.

In our understanding, full migration is the main scenario that needs to be solved in R18, so we prefer to discuss full migration firstly (i.e. IAB-DU migration to the same donor-CU of the IAB-MT), which is also simpler. If we want to support IAB-DU migration to a different donor-CU of the IAB-MT, at least we need to solve the issues mentioned above, which may take a long time to have a stable solution. 
Observation 1, there’re many new issues and potential spec impacts if IAB-DU migration to a different donor-CU of the IAB-MT.
Observation 2, full migration (i.e. IAB-DU migration to the same donor-CU of the IAB-MT) is main scenario that needs to be solved in R18.
Proposal 1, the scenario that IAB-DU migration to the same donor-CU of the IAB-MT should be supported in R18 as high priority. 
Proposal 2, the scenario that IAB-DU migration to a different donor-CU of the IAB-MT can be considered when the work of full migration is finished in R18. 
2.2	Issues on partial migrations
As agreed in RAN3, mIAB-MT may perform multiple consecutive partial migrations, after each IAB-MT handover, the source donor-CU of the IAB-MT should indicate donor-CU of IAB-DU, but the following issues needs to be further discussed:
· Issue1, the mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID
· Issue 2, how the mIAB-MT ID is maintained across migrations
· Issue 3, whether collision between DU migration and next following MT migration exsits
Issue 1, FFS which donor generates this ID 
According to the discussion, the donor-CU2 should indicate donor-CU1 the IAB-MT’s HO from donor-CU2 to donor-CU3, then the donor-CU1 can decide whether to perform DU migration or transport migration, after that, donor-CU1 anyway will send message to donor-CU3 either to trigger DU migration or to trigger transport migration.  Regarding how the donor-CU3 identify which UE (i.e. IAB-MT) is talking about, i.e. which IAB-MT ID is used, the following option can be considered:
-	Option A, donor-CU2 send the XnAP UE ID allocated by donor-CU3 to donor-CU1, donor-CU1 include this ID in the message sent to donor-CU3, as shown in Figure 2.
-	Option B, donor-CU2 send the XnAP UE ID allocated by donor-CU1 to donor-CU3, donor-CU1 include this ID in the message sent to donor-CU3, as shown in Figure 3.


Figure 2 option A


Figure 3 option B
Proposal 3, RAN3 to down-select the following options on how the target donor CU of IAB-MT identify the UE (i.e. IAB-MT) when receiving the migration related message from the donor-CU of the IAB-DU
 -	Option A, source donor-CU of IAB-MT send the XnAP UE ID allocated by target donor-CU of IAB-MT to donor-CU of IAB-DU, donor-CU of IAB-DU include this ID in the message sent to target donor-CU of IAB-MT.
-	Option B, source donor-CU of IAB-MT send the XnAP UE ID allocated by donor-CU of IAB-DU to target donor-CU of IAB-MT, donor-CU of IAB-DU include this ID in the message sent to target donor-CU of IAB-MT.
Issue 2, How the mIAB-MT ID is maintained across migrations 
According to below description of partial migration procedure in TS 38.401, after last partial migration, the donor-CU1 and donor-CU2 retain the XnAP UE IDs of the IAB-MT.12.	The target IAB-donor-CU sends UE CONTEXT RELEASE message to the source IAB-donor-CU.
NOTE:	The XnAP UE IDs of the migrating node are retained at target and source IAB-donor-CU as long as the target path is used for transport of traffic between the migrating node and the source IAB-donor-CU.


However, if one more partial migration is performed, there’s no need for CU1 and CU2 to retain the IAB-MT IDs, and in addition, after IAB-node’s following partial migration or full migration to the CU3, CU2 needs to release the transport path and the IAB-MT’s context, and we think RAN3 needs to discuss how to release the retained IDs and transport path in donor-CU2’s topology and whether the CU2 needs to be informed about the completion of IAB-node’s following partial migration or full migration, if yes, we think the potential impacts are shown in the Figure 4 below in step 9. 


Figure 4 migration completion notification
Proposal 4, RAN3 to discuss whether the source IAB-donor-CU of the IAB-MT needs to be informed about the completion of the DU migration or transport migration to release IAB-node related context including XnAP UE ID and transport path.
Issue 3, collision between DU migration and next following MT migration
In our understanding, the DU migration can be performed after IAB-MT’s handover, the donor-CU of IAB-DU can decide whether to perform DU migration or transport migration after receiving the IAB-MT’s HO notification, which means, after IAB-MT’s handover the donor-CU1 will always communicate with IAB-donor-CU3, either by DU migration procedure or transport migration procedure. If the above procedure is not completed, the IAB-donor-CU3 as the new serving donor-CU of the IAB-MT will not start IAB-MT handover, then there will be no collision between DU migration and the next following MT handover.
In summary, if the following principles are met, there will be no collision between DU migration and next following MT migration:
· Principle 1, IAB-DU migration or transport migration is performed after IAB-MT’s handover
· Principle 2, IAB-DU can only be migrated to the same donor-CU of the IAB-MT
· Principle 3, IAB-MT’s target donor-CU can only start IAB-MT’s handover if the DU migration or transport migration is completed. 
And we believe the above principles will have no stage3 spec impacts, maybe some stage2 descriptions are needed, or maybe just left to gNB’s implementation. 
Proposal 5, RAN3 agrees the following principles to avoid the collision between DU migration and next following MT migration:
-	Principle 1, IAB-DU migration or transport migration is performed after IAB-MT’s handover
-	Principle 2, IAB-DU can only be migrated to the same donor-CU of the IAB-MT
-	Principle 3, IAB-MT’s target donor-CU can only start IAB-MT’s handover if the DU migration or transport migration is completed.
2.3	Issues on DU migration
For DU migration, we think the following issues need to be discussed:
· Issue 1, the necessary information for DU migration decision
· Issue 2, BH transport setup for IAB-DU2
· Issue 3, the overall procedure
Issue 1, the necessary information for DU migration decision
In RAN3 117bis-e meeting, RAN3 agreed the donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU, it indicates that the donor CU serving the mIAB-DU is responsible to decide whether to execute DU migration or not. In our view, the DU migration decision should be carefully made because it relates the experience of all the UEs served by IAB-DU. Before making the DU migration decision, necessary information is needed, e.g. the following information should be considered:
· Whether the target donor can support all the UEs served by the mIAB node
· Whether the target donor can support all the traffics served by the mIAB node
Observation 3, DU migration decision should be carefully made with necessary information.
Proposal 6, RAN3 to discuss what information should be considered for the donor CU serving the mIAB-DU to decide whether to perform DU migration or not. 
Issue 2, BH transport setup for IAB-DU2
As the example figure shown below, the BH transport for IAB-DU2 is different from BH transport for IAB-DU1, the BH transport for IAB-DU can be setup by using existing partial migration procedure, the BH transport (orange line) for IAB-DU2 can be setup after the DU migration is decided by donor-CU1.
If the donor-CU1 decides to perform DU migration, it can send DU migration request to donor-CU3, then donor-CU3 can initiate BH transport setup for IAB-DU2. We think the same procedure of BH transport setup for IAB-DU1 can be reused, additionally, the IAB-MT needs to distinguish between the BH transport configurations for IAB-DU1 and the configuration for IAB-DU2. 


Figure 5 BH links for IAB-DU1 and IAB-DU2
Observation 4, the BH transport configuration for IAB-DU2 is different from the BH transport configuration for IAB-DU1.
Proposal 7, RAN3 to discuss whether to define a new set of BH configuration for IAB-DU2 and notify RAN2 the progress. 
Issue 3, the overall procedure
In our views, the following trigger issues listed by the Rapporteur depends on the overall procedure of DU migration, if the procedure is clear, the issues can be solved.
· How the 1st logical DU’s donor is informed about the completion of the F1 setup for the 2nd logical DU.
· How the 1st logical DU’s donor is informed about the 2nd logical DU’s target cell for UE handover.
· The trigger mechanism for the 1st logical DU’s donor to initiate UE handover to the 2nd logical DU’s target cell.
· The trigger mechanism for the removal of the 1st logical DU’s F1 connection.
And one possible procedure in our minds are as follows:


Figure 6 DU migration procedures
In step 1, after IAB-MT’s handover, the IAB-donor-CU1 may decide whether to perform DU migration,
In step 2, if DU migration is decided, the IAB-donor-CU1 can send DU migration request to ask the IAB-donor-CU3 to prepare the transport resources in step 2.
In step 3-7, the BH link between IAB-DU2 and IAB-donor-CU3 is setup.
In step 8, the IAB-donor-CU2 can send DU migration response to notify the completion of BH link setup for IAB-DU2.
In step 9, after the BH link setup, IAB-donor-CU1 can trigger the F1 setup.
In step 10-11, F1 setup between IAB-DU2 and IAB-donor-CU3.
In step 12, IAB-DU1 can send F1 setup completion notify including the cell mapping info to IAB-donor-CU1.
In step 13, the UE handover can be started after step 12.
Proposal 8, the source IAB-donor-CU of the IAB-DU1 should send DU migration request to the target IAB-donor-CU of the IAB-DU, so that the target IAB-donor-CU of IAB-DU can initiate BH link setup between IAB-DU2 and the target IAB-donor-DU.
Proposal 9, the target IAB-donor-CU of the IAB-DU1 notify the source IAB-donor-CU of the IAB-DU the completion of BH link setup for IAB-DU2 via DU migration response.
Proposal 10, the source IAB-donor-CU of IAB-DU1 can trigger the F1 setup for IAB-DU2 via F1 connection with IAB-DU1.
Proposal 11, the IAB-DU1 can notify the completion of F1 setup for IAB-DU2 to the source IAB-donor-CU of IAB-DU1, including the cell mapping information.
3	Conclusion
In this contribution, we had the following observations and proposals.
Observation 1, there’re many new issues and potential spec impacts if IAB-DU migration to a different donor-CU of the IAB-MT.
Observation 2, full migration (i.e. IAB-DU migration to the same donor-CU of the IAB-MT) is main scenario that needs to be solved in R18.
Proposal 1, the scenario that IAB-DU migration to the same donor-CU of the IAB-MT should be supported in R18 as high priority. 
Proposal 2, the scenario that IAB-DU migration to a different donor-CU of the IAB-MT can be considered when the work of full migration is finished in R18. 
Proposal 3, RAN3 to down-select the following options on how the target donor CU of IAB-MT identify the UE (i.e. IAB-MT) when receiving the migration related message from the donor-CU of the IAB-DU
 -	Option A, source donor-CU of IAB-MT send the XnAP UE ID allocated by target donor-CU of IAB-MT to donor-CU of IAB-DU, donor-CU of IAB-DU include this ID in the message sent to target donor-CU of IAB-MT.
-	Option B, source donor-CU of IAB-MT send the XnAP UE ID allocated by donor-CU of IAB-DU to target donor-CU of IAB-MT, donor-CU of IAB-DU include this ID in the message sent to target donor-CU of IAB-MT.
Proposal 4, RAN3 to discuss whether the source IAB-donor-CU of the IAB-MT needs to be informed about the completion of the DU migration or transport migration to release IAB-node related context including XnAP UE ID and transport path.
Proposal 5, RAN3 agrees the following principles to avoid the collision between DU migration and next following MT migration:
-	Principle 1, IAB-DU migration or transport migration is performed after IAB-MT’s handover
-	Principle 2, IAB-DU can only be migrated to the same donor-CU of the IAB-MT
-	Principle 3, IAB-MT’s target donor-CU can only start IAB-MT’s handover if the DU migration or transport migration is completed.
Observation 3, DU migration decision should be carefully made with necessary information.
Proposal 6, RAN3 to discuss what information should be considered for the donor CU serving the mIAB-DU to decide whether to perform DU migration or not. 
Observation 4, the BH transport configuration for IAB-DU2 is different from the BH transport configuration for IAB-DU1.
Proposal 7, RAN3 to discuss whether to define a new set of BH configuration for IAB-DU2 and notify RAN2 the progress. 
[bookmark: _GoBack]Proposal 8, the source IAB-donor-CU of the IAB-DU1 should send DU migration request to the target IAB-donor-CU of the IAB-DU, so that the target IAB-donor-CU of IAB-DU can initiate BH link setup between IAB-DU2 and the target IAB-donor-DU.
Proposal 9, the target IAB-donor-CU of the IAB-DU1 notify the source IAB-donor-CU of the IAB-DU the completion of BH link setup for IAB-DU2 via DU migration response.
Proposal 10, the source IAB-donor-CU of IAB-DU1 can trigger the F1 setup for IAB-DU2 via F1 connection with IAB-DU1.
Proposal 11, the IAB-DU1 can notify the completion of F1 setup for IAB-DU2 to the source IAB-donor-CU of IAB-DU1, including the cell mapping information.
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