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In TSG RAN Meeting #111e, the following agreements have been achieved [1]: 
	WA:
migration of collocated IAB-DU after the migration of the (top-level) migrating IAB-MT, is not precluded
If collocated IAB-DU is migrated, the Inter-donor migration procedure involves, among others: 
- the establishment of an F1-C association to the target donor, and 
- the context migration of the IAB-DU’s UEs and child IAB-MTs to the target CU.



In TSG RAN Meeting #110e, the following agreements have been achieved (green) and the following additional notes have been made by the chairman (red) [1]: 
	 It is not precluded for an IAB node to have simultaneous F1 interfaces to 2 donor CUs using the concept of separate logical IAB-DUs in the same physical node
Common understanding that when the IAB-DU migrates to the new IAB-donor, the NCI of the IAB-DU’s cell reflect the identifiers of the new donor
Given that the IAB-DU cells can only be configured by one donor at a time, the timing for the switching of such cells with respect to the migration of the collocated IAB-MT are FFS
Common understanding that current agreements still hold
As a consequence of adopting the Xn HO prep procedure as BL, the new IAB-donor needs to have an F1AP association with the IAB-DU holding the target cell before responding to the initiating message of the UE migration procedure 
UE-migration to the new IAB-donor requires security context/key change
For IAB-MT migration, continue to discuss full and gradual sequences to migrate IAB-MT, UEs and descendent nodes



In TSG RAN Meeting #109e, the following agreements have been achieved [3]: 
	The migration mechanism should allow to migrate to another donor all or some devices (the IAB nodes and/or UEs directly or indirectly served by the top-level IAB node).
…
UEs and IAB-MTs should not be forced into connection re-establishment in order to migrate to a new donor
The following information should be made available to the new donor:
1. Contexts of all involved UEs,
2. Contexts of all involved MTs,
3. Contexts of all involved DUs,
4. Backhaul and topology-related information,
5. IP address information
Current signaling is taken as baseline for inter-donor migration of UEs and IAB-MTs
As baseline, IAB-MT migration should use a separate procedure w.r.t. the migration of the co-located IAB-DU, the served UEs and the served MTs



This paper discusses stage-2 procedures for inter-donor migration of the IAB-DU.
Discussion
Orchestration of inter-donor topology adaptation features 
The following topology adaptation features have been discussed (including sub-options); some of these features may be mutually exclusive:
1. Inter/intra-donor migration
	DU is migrated
	DU is not migrated
2. Inter/intra-donor redundancy
	F1 terminated at SN
	F1 terminated at MN
3. Inter/Intra-donor CP-UP separation
	Scenario 1
	Scenario 2
For intra-donor topology adaptation, the CU-CP is the central node that can determine which of these scenarios and sub-options are applied.
For inter-donor topology adaptation, coordination among donors is necessary to select among these features and initiate its execution. This becomes cumbersome for an extended deployment area where multiple IAB-donors are involved. The decision criteria are further multifold including time-variant aspects such BH link quality and capacity, traffic demand, latency requirements, load distribution, etc.
Further, since inter-donor topology adaptation has significant signaling overhead and may impose some degree of service interruption, it should not be applied too frequently. For these reasons, inter-donor topology adaptation should be handled via a centralized SON mechanism, which retrieves performance metrics from the various RAN nodes and initiates migration procedures via OAM. RAN3 should ensure the availability of the necessary performance metrics and topology adaptation procedures for this purpose. A follow-up SON WI can address potential enhancements to inter-donor topology adaptation in later releases.
Proposal 1: The orchestration of inter-donor topology adaptation procedures, i.e., IAB-node migration, inter-donor redundancy and/or inter-donor CP-UP separation and respective sub-options to be based on OAM. Enhancements to SON are FFS.


Inter-donor IAB-node migration


Figure 1: Example topologies with IAB-node-3 is migrated from IAB-donor 1 to IAB-donor 2

Figure 1 shows example topologies where an IAB-node, referred to as IAB-node-3, is migrated from a source IAB-donor, referred to as IAB-donor 1, to a target IAB-donor, referred to IAB-donor 2.
It this example and in the further discussion, it is assumed that the IAB-MT migration, preceding the IAB-DU migration, includes Xn handover as well as the migration of the backhaul traffic to the target path. The migration of the backhaul traffic establishes an intermediate stage, which supports backhaul transport and allows delaying the IAB-DU migration to any later point in time. It is also possible, but not discussed here, to perform the migration of the backhaul traffic after instead of before the IAB-DU migration. The details of the IAB-MT migration are not discussed here.
Since IAB-DU migration need not immediately follow IAB-MT migration, it may have to be explicitly initiated. IAB-DU migration further consists of two steps, i.e., 
(1) the establishment of F1-C with the target CU, and, 
(2) the switching of the IAB-DU’s cells to the target CU. 
Each of these steps can be initiated by one of: 
· Option a: the source IAB-donor-CU
· Option b: the target IAB-donor-CU
· Option c: the migrating IAB-node itself
In the following, all three options are considered. These options may be narrowed down in further discussion. The decision criteria applied by the initiating node are not discussed here. It is possible, as discussed in section 2.1, that they are invoked by the initiating node’s OAM.    

Further, for the IAB-DU’s served cells, the following options are considered:
· Option 1: PCI remains unchanged
· Option 2: PCI is changed
For stationary deployments, there is no obvious reason for PCI change. Nevertheless, PCI change is considered in this discussion. Each served cells is further assumed to carry the NCI of its associated donor, which changes during IAB-DU migration.

Figure 2 shows a baseline procedure for inter-donor migration of IAB-MT and IAB-DU based on the example scenario in Figure 1. This procedure supports options a, b and c as well as options 1 and 2, above. This procedure leverages signaling as much as possible. For better clarity, the parent IAB-nodes and IAB-donor-DUs are not shown in the figure and IAB-node-3 is just referred to as IAB-node. All signaling shown in red is introduced for the support IAB-DU migration. This signaling may be accommodated via existing messages, i.e., it only requires additional IEs. 



Figure 2: Procedure for inter-donor migration of IAB-MT and IAB-DU 

The procedure has the following steps:
1a: The IAB-MT is migrated from IAB-donor 1 to IAB-donor 2 using Xn handover or CHO.
1b: The BH traffic is migrated to the target path. At this point, backhaul operation is supported.
2a: Option b only: A trigger for the establishment of F1-C with CU2 is sent from CU2 to CU1 via XnAP.
2b: Options a and b only: A trigger for the establishment of F1-C with CU2 is sent from CU1 to the IAB-node via F1AP.
2c: The IAB-node establishes F1-C with IAB-donor-CU2. The F1 Setup Request message includes the NCIs of the currently served cells.
2d: The IAB-node indicates to IAB-donor-CU1 that F1-C with IAB-donor-CU2 has been established, and it includes the mapping between source and target PCI/NCI values. Option c only: This message triggers step 3b.

3a: Option b only: A trigger for the switch of the IAB-DU’s served cells is sent from CU2 to CU1 via XnAP.
3b: The IAB-donor-CU1 prepares CHO or HO for the UE and forwards the CHO command or HO command to the UE. CHO is used in case the target cell has different PCI than the source cell, and conventional HO is used in case the PCI has not changed. 
3c: A trigger for the switch of the IAB-DU’s served cells is sent from CU1 to the IAB-node via F1AP.
3d: The IAB-DU switches NCI in SIB1 of the served cells. It also switches PCI in case it has changed. If only NCI has changed, the IAB-DU broadcasts a short message to that all UEs can perform a SIB update.
3e: The UE executes CHO or HO. The CHO execution is triggered by the PCI change in step 3d. The HO execution is triggered by the reception of the RRCReconfiguration in step 3b. In case of HO, step 3e may occur before step 3d.
3f: The F1AP association between IAB-DU and IAB-donor-CU1 is removed. This step may be initiated by the IAB-donor-CU1 or the IAB-node.
 
The above procedure shows that IAB-DU migration can be orchestrated by using a few additional IEs, which can be carried in existing signalling messages.
Observation 1: IAB-DU migration can be orchestrated by using a few additional IEs which can be carried in existing signalling messages.
IAB-DU migration can further be supported with or without PCI change.
Observation 2: IAB-DU migration can be supported with or without PCI change.
It is further possible to support scenarios, where F1-C establishment and/or the cell switch is initiated by the source donor, the target donor or by the migrating IAB-node itself.
Observation 3: F1-C establishment and cell switch can be initiated by the source donor, the target donor or by the IAB-node itself.
One important topic relates to the reconfiguration of PCI/NCI for the served cell. Typically, PCI/NCI is configured via OAM. It is already possible to reconfigure PCI via F1AP. Such F1AP-based reconfiguration could easily be extended to NCI. Alternatively, PCI/NCI configuration can be left up to OAM. In this case, the cell is OAM-configured with a separate PCI/NCI pair for each CU it may connect to, and the IAB-DU autonomously switches the cell’s PCI/NCI based on a CU-specific identifier such as the gNB-ID contained in the parent-node’s SIB1.
Observation 4: NCI and PCI changes can be based on OAM configuration or CU configuration.
 
Based on these observations, the following is proposed:
Proposal 2: RAN3 to support IAB-DU migration with and without PCI change.
Proposal 3: RAN3 to discuss initiation of IAB-DU migration by the source donor, by the target donor and by the migrating IAB-node.
IAB-DU migration without PCI change should be revisited by RAN2.
Proposal 4: RAN2 to be liaised on IAB-DU migration without PCI change.
The configuration of the new NCI values needs to be discussed. The following options may be considered:
Proposal 5: RAN3 to discuss NCI and PCI configuration via OAM and/or via CU.

Conclusion
This paper discussed stage-2 procedures for inter-donor migration of the IAB-DU. The following observations and proposals have been made:
Observation 1: IAB-DU migration can be orchestrated by using a few additional IEs which can be carried in existing signalling messages.
Observation 2: IAB-DU migration can be supported with or without PCI change.
Observation 3: F1-C establishment and cell switch can be initiated by the source donor, the target donor or by the IAB-node itself.
Observation 4: NCI and PCI changes can be based on OAM configuration or CU configuration.

Proposal 1: The orchestration of inter-donor topology adaptation procedures, i.e., IAB-node migration, inter-donor redundancy and/or inter-donor CP-UP separation and respective sub-options to be based on OAM. Enhancements to SON are FFS.
Proposal 2: RAN3 to support IAB-DU migration with and without PCI change.
Proposal 3: RAN3 to discuss initiation of IAB-DU migration by the source donor, by the target donor and by the migrating IAB-node.
Proposal 4: RAN2 to be liaised on IAB-DU migration without PCI change.
Proposal 5: RAN3 to discuss NCI and PCI configuration via OAM and/or via CU.
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3e. Xn CHO/HO execution by UE (CHO: upon PCI change; HO: upon RRC Reconfig)

 

3b. Xn CHO/HO preparation for UE (CHO if PCI change, HO if no PCI change)
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