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1 Introduction

In this paper, we mainly focus on the issues on IAB inter-donor migration signaling procedures and the data forwading procedures.

2 Discussion
2.1 Inter-donor migration 

	Excerpted agreements from RAN3#119e 

· 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.

· 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

· 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

· For gradual inter-donor migration, top-down and bottom-up sequences can be considered for the migration of IAB-MT, UEs and descendent nodes. 


It is yet to be clear how to achieve the inter-donor migration. As the involved nodes may include both the serving IAB-node and the descendant UE(s), there could several ways to achieve the migration. To converge the discussion, some initial guideline were made by the rapporteur for IAB inter-donor migration as below.

	· Clarification on terminology to facilitate further discussion:

· Let’s use the following definition for IAB-node migration sequences:

· Bottom-up: RRC Reconfig and RRC Complete are delivered via source path.

· Top-down: RRC Reconfig and RRC Complete are delivered via target path.

· Nested: RRC Reconfig is delivered via source path and RRC Complete via target path.

· Further, differentiation on gradual vs. full-only migration procedure:

· Gradual procedures also support full migration (as the chairman pointed out).

· Full-only migration procedures may exist that use less (new) signaling than gradual procedures.

· IAB-node migration using Xn handover procedure:

· Identify St2 procedures for bottom-up and top-down gradual sequences that only use baseline signaling.

· If this is not possible, what is the minimum enhancement needed.

· If this procedure requires concurrent F1AP connectivity to both donor-CUs, what’s the minimum enhancements needed if only one F1AP is available at a time.
· Which of this signaling could be omitted for full-only migration?

Note: Since the nested procedure represents on optimization for full-only migration we can discuss it after we have converged on a baseline for inter-donor migration. We can already discuss the nested procedure for intra-donor migration in AI 13.2.2.



Assume that there are 3 UEs connecting to a source IAB-donor via an IAB-node and the source IAB-donor decides to migrate the IAB-node and the serving UE to the target IAB-donor. Figs. 1 and 2 illustrate the stage 2 inter-donor migration procedures for the bottom-up and top-down gradual-based handover. Based on the agreements presented above, assuming that the IAB-node has two logical DUs and one to connect to the S-IAB-donor while the other to connect to the T-IAB-donor. The F1 setup procedures for the DU1 to S-IAB-donor and DU2 to T-IAB-donor are not revealed in the figures as it needs further discussion.
Bottom-up
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Fig. 1 Bottom-up sequence & Gradual handover

For gradual handover, the S-IAB-donor performs the handover preparation one by one for the UEs and may also indicate the backhaul and topology-related information in the Handover Request message to the T-IAB-donor so that the T-IAB-donor can decide whether to maintain the UE(s) under the same IAB-node while updating necessary information (e.g., AS security keys). T-IAB-donor can expect that it will perform a handover preparation procedure for the IAB-node after migrating the UEs. 
As for the enhancement needed from the baseline signaling, the F1 interface between the T-IAB-donor and the DU2 in the IAB-node needs to exist to carry the F1-C messages such as the step 2 UE Context Setup Request, step 3 UE Context Setup Response, step 8 Access Success, and step 10 RRC Reconfiguration Complete. Moreover, the F1 setup and SCTP association establishment procedure for the one (i.e., DU2) with the T-IAB-donor via the S-IAB-donor is also yet to be discussed. There could be F1AP and XnAP enhancements needed to carry these messages. 
Top-down
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Fig. 2 Top-down sequence & Gradual handover

For the gradual handover and top-down sequence case, the IAB-node is migrated first so that its direct connection with the S-IAB-donor is not available then, as shown in steps 1-5. For migrating the descendant UEs, after the receiving the Handover Reuqets message and generating the Handover Command for the UE, the T-IAB-donor still needs to send the Handover Command to the S-IAB-donor for encryption and then forwarded by the T-IAB-donor as shown in steps 9-12 so that the UE can correctly decrypt the RRC Reconfiguration message to apply the configurations.
As for the enhancement needed from the baseline signaling, after the IAB-node connects to the T-IAB-donor, the switching of an existing F1 path or F1 setup and SCTP association establishment procedure from the DU2 to the T-IAB-donor needs to be discussed. The steps 10 and 11 that the S-IAB-donor encrypts and encapsulates the RRC reconfiguration message also requires XnAP and F1AP enhancement such as a F1 path switch so that the F1 interface can still operate between S-IAB-donor and DU1 indirectly. 
With the above analysis, it is proposed to discuss in RAN3 about the migration sequence for the migrating IAB-node and the descendant UE(s).
Proposal 1: RAN3 to discuss the migration sequence and the enhancement needed for the migrating IAB-node and the descendant UE(s) 
Proposal 2: RAN3 to discuss the indirect F1 interface via the source or target IAB-donor during the gradual inter-donor migration
2.2 Data forwarding 
Following the discussion about the migration sequenece, it can be noticed that, due to the security keys configured by the IAB-donors, migrating the IAB-node or the UE first will affect the signaling communications forwarding to achieve the successful decryption of the RRCReconfiguration message and application of the Handover Command. 
As one of the WI objective is to reduce service interruption, in case of violating the QoS requirement of data (e.g., voice or video calls) during the migration, the data flow between the UE(s) and the IAB-donors should be continued without being buffered for too long in an intermediate node such as the IAB-node. 
As soon as confirming that the handover procedure has been successfully executed (i.e., update of the AS security key), the target IAB-donor can start to encrypt the downlink data and decrypt the received uplink data. However, for the bottom-up cases, the data may have to be forwarded to the source IAB-donor first as the direct connection between the IAB-node and the target IAB-donor has not established until the migration of the IAB-node as shown in Fig. 3.
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Fig. 3 Data forwarding in bottom-up cases

Regarding the top-down case, although the direct connection between the IAB-node and the target IAB-donor can be established first, the source IAB-donor keeps its control over the UE’s RRC and thus the AS security keys. Therefore, before the migration of the UE(s), the source IAB-donor still encrypts the downlink data and decrypts the uplink data from the UE. The target IAB-donor at this stage, with its connection with the migrated IAB-node, needs to forward the data from and to the source IAB-donor to reduce the possible buffering delay as shown in Fig. 4.   
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Fig. 4 Data forwarding in top-down cases

Proposal 3: RAN3 to discuss the data forwarding part to reduce service interruption during the inter-donor migration
3 Conclusion
In this paper, we discuss the aspects regarding how the inter-donor migration is done with a bottom-up or a top-down migration sequences. The related UP data encryption and forwarding are also discussed based on the migration sequences. 
Proposal 1: RAN3 to discuss the migration sequence and the enhancement needed for the migrating IAB-node and the descendant UE(s) 
Proposal 2: RAN3 to discuss the indirect F1 interface via the source or target IAB-donor during the gradual inter-donor migration
Proposal 3: RAN3 to discuss the data forwarding part to reduce service interruption during the inter-donor migration. 
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