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1. Introduction
In the last RAN3 meeting [1], some agreements have been achieved for inter-donor case:  

An RRC indication is provided to the migrating IAB node on whether it is undergoing inter- or intra-donor migration. This indication also applies to RLF recovery. FFS on the content of the indication. 

The F1AP signalling enhancement has been mentioned in the summary of offline discussion CB#13 [2] for the issue that it may take long time to establish the F1AP UE context for all connected UEs since there may be many UEs connected to the migrating IAB and descendant IAB nodes.
In this contribution, we will continue to discuss the related issues.
2. Discussion
2.1 F1AP enhancement for UE context setup
For inter-Donor topology adaptation, the F1 interface needs to be established with the new Donor. In some scenarios, the IAB-node can have a single F1-C, or it can concurrently support F1-C associations with two separate donor CUs. Even if the IAB-node supports F1-C with two CUs, it can only operate as a single DU, i.e. it broadcasts the NCIs belonging to only one CU on the air interface. If the IAB-node sets up new F1-C with the new donor CU, all UEs and child IAB-MTs of the IAB-node should be migrated to the new donor CU finally. All UEs’ and child nodes’ context should be set up under the new F1-C. The UEs can maintain F1AP connections with two donor CUs separately after the context is set up through the new F1-C.
Compared to the old context of UE or child IAB-MT in the migrating node corresponding to the old F1-C, few changes are expected for the new context under the new F1-C. For instance, only the NGI of serving cell may be changed. 

To avoid the signalling storm, during the F1 setup procedure, the migrating node can be indicated to reuse the old contexts of UEs and child IAB-MTs as the new contexts and only modify the serving cell identity for the UEs and child nodes. The new donor CU can include a list of old DU UE F1AP ID and new CU UE F1AP ID mapping pairs in the F1 setup response message. The old DU UE F1AP ID is the identity of the old context and it is used by the migrating node to retrieve the old context, while the new CU UE F1AP ID is the identity of the UE/child node in the new donor CU allocated by the new donor CU. The migrating node can replace old CU UE F1AP ID with new CU UE F1AP ID for the new context of UE/child node. A list of old cell identity and new cell identity pairs can also be included in the F1 setup response message. The migrating node can replace the old cell identity with new cell identity for the new context of UE/child node.   
Alternatively, for F1 signalling cost reduction, in order to set up context for UE/child node, the new donor CU can send UE context modification request message to the migrating node. The old DU UE F1AP ID and new CU UE F1AP ID mapping pairs can be included in the UE context modification message. The migrating node retrieves the old context by the old DU UE F1AP ID and replace the old CU UE F1AP ID with the new CU UE F1AP ID in the new context for UE/child node. The new donor CU can also modify the serving cell identify for the UE/child node by the UE context modification request message. Further, the migrating node can modify the C-RNTI for the UE/child node and include the new C-RNTI through the UE context modification response message to the new donor CU.
To sum up, in our opinion, two options could be used for F1AP enhancement:
· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs during F1 setup procedure; or
· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs by UE context modification procedure
The second option has limited impact to specification while the first option can reduce the signalling latency and cost significantly. RAN3 can consider which option to apply.
Proposal 1: RAN3 can consider following options for F1AP enhancement:

· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs during F1 setup procedure; or

· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs by UE context modification procedure.
2.2 RRC indication on inter- or intra- donor migration
For intra-donor topology adaptation, the migrating IAB-DU only needs to redirect the F1 interface to the new donor DU, however for inter-donor topology adaption, the F1 interface needs to be established with new Donor-CU. The intention of the RRC indication on inter-donor migration is that the migrating node needs to know whether to set up F1-C with the new donor. 

It has been agreed that the issue on reduction of service interruption for inter-donor topology adaption will be discussed after the basic migration procedure is determined. Full or gradual procedures have been discussed for inter-donor scenario. For full procedure, top-down, bottom-up and nested sequences were considered for the migration of IAB-MTs, UEs and descendent nodes, while for gradual inter-donor migration, top-down and bottom-up sequences were considered.
In top-down sequences of full topology adaption, as shown in Figure 1, the IAB-MT performs migration before its UEs/child nodes migrate to the target donor. After the IAB-MT performs migration the old F1-C with original donor should be redirected to the new donor DU. The new TNL address for the old F1-C should be contained in the migration command message for IAB-MT, which is the same as intra-donor topology adaption. Additionally, the new F1-C has to be set up after IAB-MT connects to the new donor and the migration command should also contain the new TNL address for setting up new F1-C’s association. Therefore, the migrating node needs to know the added TNL address in the RRC command is for the old F1-C redirection or the new F1-C setup. 
Observation 1: In top-down sequence of full inter-donor topology adaptation, the TNL address for the usage of setting up new F1-C’s association can be configured together with the TNL address for redirection of old F1-C in RRC message. The migrating node needs to know the added TNL address in the RRC command is for redirection of old F1-C or setup of the new F1-C.
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Figure 1 Top-down sequences of full topology adaption
In bottom-up sequences of full or gradual inter-donor procedure, as shown in Figure 2, the UEs/child nodes perform migration before parent IAB-MT. The UEs/descendent nodes receive migration command by the original path before the migration of IAB-MT. As all UEs/child nodes have been migrated to the target donor after the IAB-MT handovers to target donor, the old F1-C with the original donor may not be maintained after the migration of IAB-MT. Migration complete messages of UEs/child nodes are delivered by new F1-C with the new donor, so the new F1-C association should be set up before IAB-MT performs migration and redirected to the new donor DU after the IAB-MT completes migration. The new TNL address for the new F1-C should be contained in the migrating command message for IAB-MT. The migrating node needs to know the added TNL address in the RRC command is for the old F1-C redirection or the new F1-C redirection.
Observation 2: In bottom-up sequence of inter-donor topology adaptation, the TNL address for new F1-C can be configured instead of the TNL address for redirection of old F1-C in RRC message. The migrating node needs to know the added TNL address is for redirection of old F1-C or redirection of new F1-C.
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Figure 2 Bottom-up sequence of inter-donor topology adaptation
Based on above obervations, the RRC indication should help the migrating node differenciate the TNL address added is for old F1-C or new F1-C.
Proposal 2: The RRC indication should help the migrating node differentiate the TNL address added is for old F1-C or new F1-C.
3. Conclusion
In this contribution we discuss the RRC indication on inter- or intra- donor migration and the F1AP enhancement method for UE context setup. We have the following observations and proposals:
Proposal 1: RAN3 can consider following options for F1AP enhancement:

· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs during F1 setup procedure; or

· Indicating migrating node to reuse the old context as the new context of UEs/child IAB-MTs by UE context modification procedure.
Observation 1: In top-down sequence of full inter-donor topology adaptation, the TNL address for the usage of setting up new F1-C’s association can be configured together with the TNL address for redirection of old F1-C in RRC message. The migrating node needs to know the added TNL address in the RRC command is for redirection of old F1-C or setup of the new F1-C.

Observation 2: In bottom-up sequence of inter-donor topology adaptation, the TNL address for new F1-C can be configured instead of the TNL address for redirection of old F1-C in RRC message. The migrating node needs to know the added TNL address is for redirection of old F1-C or redirection of new F1-C.
Proposal 2: The RRC indication should help the migrating node differentiate the TNL address added is for old F1-C or new F1-C.
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