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1  Introduction

In last RAN3 meeting, the inter-donor migration was discussed, and made the following agreements [1].
· For IAB nodes connected to a single donor, IAB-MT migration between IAB-donors can support robustness and load balancing; the Xn handover preparation procedure is taken as baseline.
· For IAB nodes connected to 2 donors, robustness and load balancing can be supported by using simultaneous connectivity.
· 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. 
· 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. 

· As a consequence of adopting the Xn HO pre 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.  
Based on the previous discussion, there are plentiful branches for inter-donor migration. So it is still worth to focus on some general issues and principles before investigate the detailed design of the migration. 
2  Discussion
2.1 The “Final” stage of IAB migration
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Figure 1  Options for migration of IAB-MT3 and UE to IAB-donor-CU2 via HO
At the last meeting, the concepts of “full-only” and “gradual” for inter-donor migration were proposed in [2], with three possible sequences: top-down, bottom-up, and nested.
As shown in figure 1, “full-only” migration means all UEs and descendent IAB-MTs are migrated together with short interruption time. In this case, the inter-donor migration procedure jumps from the initial stage to the final stage directly, and there is no intermediate stage. And “gradual” migration means all UEs and descendent IAB-MTs are migrated to a new IAB-donor over an extended period of time via the intermediate stage, e.g. option 1 or option 2. 

If we look at the intermediate stage option 1 of the gradual migration, the IAB-MT perform migration first, while its collocated DU and all the descendent nodes still connect to the source IAB donor CU via the new path of the IAB-MT. Apparently, in such stage, the inter-donor routing should be supported to ensure the traffic transmission for descendent IAB nodes and UEs. In figure 1, this option works as a temporary state to reduce the interruption of UE traffic during the inter-donor migration. However, since the mobility of IAB-node is not considered, the stage shown in option 1 can also be treated as the final stage of the IAB migration procedure, such kind of migration is totally enough for BH link robustness and BH traffic offloading. And it will make the whole migration procedure very simple, since the IAB-DU does not need to switch the F1 termination, the cell of the IAB-DU does not need to be switched, and the impact to the descendent IAB nodes will be very limited, similar as the intra-donor migration case, e.g. all IAB-DUs in the group may only need to migrate F1 traffic to new path without re-establish the F1 connection to a new IAB donor CU, and UEs can be imperceptible to the IAB migration. Based on such consideration, we think it is worth to consider that such “intermediate step option 1” can work as the final stage for the IAB inter-donor migration.

Observation 1: If the inter-donor routing is allowed, a simple inter-donor migration case, that only the top-level IAB-MT migrates to the target donor while all the descendent nodes still connect the source donor CU via the new path of the top-level IAB-MT, can also support the BH link robustness and BH traffic offloading. 
Proposal 1: RAN3 support the simple IAB node migration case that only the top-level IAB-MT migrates to the target donor while all the descendent nodes still connect the source donor CU via the new path of the top-level IAB-MT. 
2.2 The sequence of IAB migration
In addition to full and gradual sequences, three other migration sequences were proposed at the last meeting, including:
· Top-down: The migrating IAB-MT switches at first, then the UE and descendent IAB-nodes migration tier by tier. In this case, all HO command and complete message of the UE and descendent IAB-nodes are transmitted via the migrating IAB-MT’s target path. 
· Bottom-up: The migrating IAB-MT switches only after the UE and descendent IAB-nodes migration tier by tier. In this case, all HO command and complete message of the UE and descendent IAB-nodes are transmitted via the migrating IAB-MT’s source path. 
· Nested: All HO command of the UE and descendent IAB-nodes are transmitted via the migrating IAB-MT’s source path, but all complete message are transmitted via the migrating IAB-MT’s target path.
Currently, the relationship between full/gradual and top-down/bottom-up/nested is still unclear during the standard discussion. After analysis of all the possible combinations of the two possible procedure and three sequences, some illogical combinations should be excluded. The combinations are shown in the table below, and we see only full-nested and gradual top-down/bottom-up procedures are applicable for inter-donor migration. If both the full and gradual based solution can be supported, as to which migration procedure is used, this belongs to donor-CU’s implementation. 
Table 1 Analysis on migration procedure
	
	Full Sequence
	Gradual Sequence

	Top-down
	N/A
	Option 1 in figure 1

	Bottom-up
	N/A
	Option 2 in figure 1

	Nested
	(
	N/A


Proposal 2: For the case that the “final” stage is all the IAB-node and UEs connect new IAB-donor-CU, RAN3 narrow down the possible procedure combination as the following three: full-nested, gradual based top-down, and gradual based bottom-up procedures for inter-donor migration.
Proposal 3: If all the three possible inter-donor migration procedure combination are allowed, which one is used should be left to donor-CU’s implementation. 
2.2 Migration for a dual-connected IAB-node
Currently, in NR, UE can connect source gNB and target gNB simultaneously in two ways. One is to use DC mechanism. Another way is to use DAPS mechanism, in which UE maintains a connection to the source during its handover. At RAN3#109e meeting, it also agreed to study the case that IAB-MT is simultaneously connected to two IAB-donors for inter-donor migration. Similar to UE, the above two mechanisms are reasonable to be reused for IAB-MT, but the details needs to be further discussed.

For example, for the migration of a simultaneous connected IAB-MT, both the MCG path and the SCG path are available before its migration, as shown in figure 2.  
· In the initial stage, MT3 is connected to both IAB-donor-CU1 and IAB-donor-CU2 via DC, and UE is connected to IAB-donor-CU1. F1-U traffic for the UE flows can be transmitted on the MCG path or SCG path. F1-C connection can be established between DU3b and IAB-donor-CU2 in advance via SCG path of MT3. 
· In the final stage, MT3 and UE are connected to IAB-donor-CU2. F1-U traffic for the UE flows on the target path.
More details of the migration for IAB-MT supports simultaneous connection can be discussed after there are some conclusions on non-DC based migration. 
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Figure 2 Options for migration of IAB-MT3 and UE to IAB-donor-CU2 via DC
Proposal 4: RAN3 discuss how to support the migration procedure for simultaneous connected IAB-MT, after there are some conclusions on non-DC based migration. 
3  Conclusion

This paper mainly discusses the procedures for the inter-donor migration, then we provide the following observation and proposals:
Observation 1: If the inter-donor routing is allowed, a simple inter-donor migration case, that only the top-level IAB-MT migrates to the target donor while all the descendent nodes still connect the source donor CU via the new path of the top-level IAB-MT, can also support the BH link robustness and BH traffic offloading. 
Proposal 1: RAN3 support the simple IAB node migration case that only the top-level IAB-MT migrates to the target donor while all the descendent nodes still connect the source donor CU via the new path of the top-level IAB-MT. 
Proposal 2: For the case that the “final” stage is all the IAB-node and UEs connect new IAB-donor-CU, RAN3 narrow down the possible procedure combination as the following three: full-nested, gradual based top-down, and gradual based bottom-up procedures for inter-donor migration.

Proposal 3: If all the three possible inter-donor migration procedure combination are allowed, which one is used should be left to donor-CU’s implementation. 
Proposal 4: RAN3 discuss how to support the migration procedure for simultaneous connected IAB-MT, after there are some conclusions on non-DC based migration.
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