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Introduction
This paper discusses the general principles of inter-donor migration in IAB networks. 
Discussion
In normative work on inter-donor migration, RAN3 should consider at least the following aspects:
· The general approach to inter-donor migration;
· The inter-donor handover information;
· Index-based vs. explicit handover signalling.
The inter-donor migration approach
[bookmark: _GoBack]The inter-donor migration mechanisms are discussed in detail in our other related paper R3-205222, while here we provide a brief overview of the issue. For more details, please check R3-205222.
The scenario of interest involves an IAB node (herein referred to as a top-level node, IAB_TL) and a number of its directly and indirectly served IAB nodes and UEs, as shown in Figure 1. At topology adaptation, part of traffic traversing the top-level IAB nod is offloaded from Donor 1 to Donor 2. 
[image: ]
Figure 1: An example of topology adaptation scenario
As a basis for the discussion on topology adaptation, it is important to understand the following:
· Topology adaptation is a non-time critical network-controlled process, and it is triggered based on “long-term” monitoring of network load. Offloading the traffic to another donor can be performed temporarily, for example, to handle peak hour traffic in some parts of the network.
· In classic mobility, if inter-CU migration is needed, the connection with the source CU is typically released after establishing the connection with the target node. For topology adaptation, the goal is to offload traffic to Donor 2, so part of the traffic served by the top-level IAB node will be offloaded to Donor 2, and the remainder will still be carried over the Donor 1. 
· The above means that the RRC and/or F1 connections of some (i.e. not necessarily all) descendant IAB nodes and served UEs will be moved to Donor 2, while the RRC and/or F1 connections of the remaining descendant IAB nodes and served UEs are kept at the Donor 1.
Observation 1: The main difference between IAB topology adaptation in Rel17 WID and the IAB mobility is that, for topology adaptation, the reconfigurations of the top-level node and all its child IAB nodes along with the served UEs do not need to be executed instantly.
Observation 2: In topology adaptation, some of the traffic traversing the top-level IAB node will be offloaded to another donor, while some of the traversing traffic will still be sent to the current donor.
On the other hand, if the classic, full-fledged handover of the top-level IAB node and all its descendants is executed, this would mean that 100% of the traffic carried to/via that the top-level node is moved to another donor. 
Observation 3: Executing a “classic handover” on a top-level node and its descendant nodes and UEs means that 100% of the traffic carried to/via that node is moved to another donor, which is typically not the objective of load balancing. 
Observation 4: For inter-donor migration, the “full-fledged/classic” handover is an undesirable solution as it would limit the flexibility and fine granularity of load balancing.
In other words, rather than mandating a complete handover of top-level IAB node and all the devices under it, it should be possible to migrate only part of the traffic traversing the top-level IAB node.
Having in mind the above, it seems reasonable to study the inter-donor migration approaches, where the top-level IAB node maintains the connections to both the old and new donors. Maintaining the connection to the source donor enables:
· Gradual migration of connections from the source to target donor, resulting in smoother migration and reduction of service interruption;
· Partial offloading of IAB_TL’s and its descendants’ traffic from one to another donor. 
Proposal 1: RAN3 to study inter-donor migration mechanisms, where the top-level migrating IAB node maintains the connection to both its current donor and the donor to which part of the traffic is offloaded.
The inter-donor handover information
As mentioned above, some of the IAB nodes and UEs under a top-level node may be permanently migrated to a new donor. In legacy UE handover, the target node has access to UE context information. For inter-donor migration, the target donor should also have the following information:
· The IAB-MT contexts: in general, the IAB-MT context is a subset of a legacy UE context. One notable difference between UE and IAB-MT handover is that, since the DRB support for SA IAB-MTs is optional, the DRB establishment is not a prerequisite for IAB-MT handover.
· The IAB-DU contexts: although the term “DU context” has not been formally defined, the information about the DU’s F1 connection stored at the CU can be regarded as “DU context”.
· The backhaul and topology configuration: in an ideal case, the network topology below the migrating node, including all established BH RLC channels, traffic mapping etc. would, to a large extent, remain unchanged after the migration to target donor. For example, it is reasonable to assume that at least the parent-node relations of the migrating branch will remain intact at the target.
The details of the above configurations should be discussed at future meetings, but already at this point the following proposal can be raised:
Proposal 2: At inter-donor handover the following information should be made available at the target:
· The UE contexts,
· The IAB-MT contexts,
· The IAB-DU “contexts”, and
· The backhaul and topology configuration of the migrating nodes.
Index-based vs. explicit handover signalling
Since the number of IAB nodes and their served UEs that are to be migrated due to load balancing may be large, it is reasonable to assume that any eventual group handover message would be large, which may exceed the maximum packet size allowed on the Xn and F1 interfaces. 
One approach to the issue may be to trigger several instances of a group handover procedure, each carrying information pertaining to a subset of the migration information. This approach is however not recommended as the target node would have to re-assemble the entire handover information package, delivered in separate messages. In our view, this would increase processing complexity.
An alternative approach would be to define index-based handover signalling. Namely, instead of sending the handover information in its explicit form, the messages could instead contain indexes to the configurations intended to be exchanged. A similar approach as introduced for delivering mapping configuration over F1AP for Rel16 IAB nodes. For the inter-donor migration case, it would be necessary to maintain a centralized or a distributed database of handover information, accessible to all the donors in a certain area.
Proposal 3: RAN3 to discuss the use of index-based inter-donor handover signalling.
Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses inter-donor migration in IAB networks. The following is observed: 
Observation 1: The main difference between IAB topology adaptation in Rel17 WID and the IAB mobility is that, for topology adaptation, the reconfigurations of the top-level node and all its child IAB nodes along with the served UEs do not need to be executed instantly.
Observation 2: In topology adaptation, some of the traffic traversing the top-level IAB node will be offloaded to another donor, while some of the traversing traffic will still be sent to the current donor.
Observation 3: Executing a “classic handover” on a top-level node and its descendant nodes and UEs means that 100% of the traffic carried to/via that node is moved to another donor, which is typically not the objective of load balancing.
Observation 4: For inter-donor migration, the “full-fledged/classic” handover is an undesirable solution as it would limit the flexibility and fine granularity of load balancing.
Based on the observations, the following is proposed:
Proposal 1: RAN3 to study inter-donor migration mechanisms, where the top-level migrating IAB node maintains the connection to both its current donor and the donor to which part of the traffic is offloaded.
Proposal 2: At inter-donor handover the following information should be made available at the target:
· The UE contexts,
· The IAB-MT contexts,
· The IAB-DU “contexts”, and
· The backhaul and topology configuration of the migrating nodes.
Proposal 3: RAN3 to discuss the use of index-based inter-donor handover signalling.
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