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1 Introduction

In TSG RAN Meeting #110e [1], the following agreements have been achieved:
	The RRCReconfiguration to the descendant IAB can be transferred via the source path, i.e. before the migrating IAB detach from source parent cell.
The issue on Reduction of Service Interruption for inter-Donor case will be discussed after the basic migration procedure is determined.


In TSG RAN Meeting #111e [2], the following agreements have been achieved:

	For intra-donor migration:

Use concurrent TNL migration of all descendant nodes during intra-donor topology adaptation to reduce interruption time. 

Consider the following options to support transferring RRCReconfiguration for descendant IAB over source path 

-
Sol1: the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.

-
Sol2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT, and it is only executed when a prerequisite step is satisfied/performed.

-
Sol3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT, and is executed by the child IAB-MT upon reception. 

-
Sol4: by CU proper implementation. CU control the time to send RRCreconfiguration for each descendent IAB-node, the parent node of each IAB-node does not need to buffer their RRCReconfiguration, and each IAB-node can apply the RRCReconfiguration just when receiving it.   

WA: MOBIKE can be used to reduce service interruption during Intra-Donor-CU Inter-Donor-DU Topology Adaptation. FFS whether it affects RAN3 specification.


In TSG RAN Meeting #112e [3], the following agreement has been achieved:
	For intra-donor migration, the solution set to support transfer of RRCReconfiguration for descendent IAB node over source path is limited to solutions 1 and 2. Further down-selection is expected.
St2 procedure for the inter-donor migration to include the following phases:
·  Phase 1: Serving cell change of the boundary IAB-MT using Xn handover. 

·  Phase 2: Migration of F1 transport path. 
UEs accessing to boundary IAB node and to descendant node(s) shall not be impacted by the F1 transport path migration. 


This paper discusses the extension of Solutions 1 and 2 for transferring the RRC reconfiguration messages over the source path to inter-donor migration. The paper further discusses details of Solution 1 which fall in RAN3 scope. The paper also investigates the use of MobIKE for service interruption reduction.
2 Discussion
2.1 RRC Reconfiguration for descendant nodes over source path

2.2.1 Extension to inter-donor migration
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b) Partial Inter-donor migration
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Figure 1: Example of migration of an IAB-node with descendant nodes
Figure 1a shows an example IAB topology with several IAB-nodes under the same IAB-donor. One IAB-node in this topology, referred to as migrating IAB-node, changes its attachment point from a source parent node served by one IAB-donor-DU to a target parent node served by a different IAB-donor-DU, both connected to the same IAB-donor-CU.
As described in Rel-16 IAB, each of the migrating IAB-node and the descendant nodes in Figure 1a receives an RRC Reconfiguration message which it uses to switch its F1-C connection and F1-U tunnels to the target path via the target IAB-donor-DU. Rel-17 IAB considers two solutions for transferring the RRC Reconfiguration messages to the descendant nodes over the source path, allowing for concurrent TNL migration of the descendant nodes to reduce interruption time.

· Solution 1: RRC Reconfiguration message is withheld by the parent node until a condition is met for delivery.
· Solution 2: RRC Reconfiguration execution is made dependent on a condition that needs to be met.

Figure 1b shows example topologies with several IAB-nodes under different IAB-donors. One IAB-node, referred to as migrating IAB-node, changes its attachment point from a source parent node served by one IAB-donor-DU to a target parent node served by a different IAB-donor-DU, the two IAB-donor-DUs connected to different IAB-donor-CUs. After the migration of the boundary IAB-MT to the target IAB-donor-CU, the boundary IAB-DU and the descendant nodes connect to the source IAB-donor-CU via the target IAB-donor-DU.
The following commonalities are observed between the partial inter-donor migration of Figure 1b and the intra-donor migration of Figure 1a:
· Before migration of the boundary IAB-MT, the migrating IAB-node and the descendant nodes are connected to IAB-donor-CU1 on the source path.
· After migration of the boundary IAB-MT, the anchor point (IAB-donor-CU1) of the logical F1 connections of the boundary IAB-DU and the descendant IAB-DUs does not change.
· The F1 transport path for the boundary IAB-DU and the descendant IAB-DUs is migrated to the target path. The redirection is based on RRC reconfiguration of the collocated IAB-MT. 

· The RRC reconfigurations of the descendant IAB-nodes are without sync.

· The migration procedure is transparent to UEs. 

Consequently, optimizations for reconfiguring the descendant nodes over the source path in the intra-donor migration procedure of Figure 1a equally apply to the partial inter-donor migration procedure of Figure 1b.
Proposal 1: Solutions 1 and 2 for reconfiguring the descendant nodes over the source path apply to both intra-IAB-donor migration and partial inter-IAB-donor migration
While Solution 2 falls in RAN2’s scope and has been liaised to RAN2, RAN3 needs to resolve remaining details of Solution 1 that are in RAN3 scope.

Proposal 2: RAN3 to resolve the RAN3-related aspects of Solution 1 for reconfiguring descendant nodes over the source path 

2.2.2 Sol1: RRC Reconfiguration buffered in parent IAB-DU
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Figure 2: Example of procedure for reconfiguration of the descendant nodes via source path based on buffering the RRC reconfiguration message for the child IAB-MT in the parent IAB-DU (Sol1) in intra-donor migration and partial inter-donor migration. Steps shown in brown only apply to inter-donor migration.
Figure 2 shows an example of a reconfiguration for the topologies in Figures 1a and 1b, where the RRC Reconfiguration messages to the descendant nodes are sent by IAB-donor-CU1 via the source path before the handover of the migrating IAB-node, but the messages are held back by the respective parent nodes until they receive indication that the handover has been successfully executed and the target path has become available. This can be achieved in the following manner: 

· IAB-donor-CU1 indicates to the parent IAB-DU to buffer the RRC Reconfiguration message for its child IAB-MT. 

· The migrating IAB-node releases the RRC Reconfiguration message for its child IAB-MT upon successful RA procedure.

· The descendant IAB-node interprets the reception of the RRC Reconfiguration message from its parent node as an indication to release the RRC Reconfiguration message it holds for its respective child node. 

This procedure creates a hop-by-hop indication for the migration of TNL and F1-C, which is very fast. Further, TNL/F1-C migration can be conducted concurrently by the migrating IAB-node and its descendant node, which reduces the interruption time for the UE.
Observation 1: Solution 1 for reconfiguring descendant nodes over the source path enables concurrent TNL and F1-C migration across all tiers, which substantially reduces interruption times
Observation 2: Solution 1 for reconfiguring descendant nodes over the source path requires an explicit indication in the F1AP message to the parent IAB-DU to withhold the RRC message for the child IAB-MT. The parent IAB-DU releases the child IAB-MT’s RRC message upon determining target path availability
In the last meetings, the issue was raised how the parent should behave if the IAB-node migration fails. In this case, the procedure shown in Figure 2 falls back to the BH RLF recovery procedure for IAB-nodes. In this case:

· The boundary IAB-MT receives an RRC message with new default UL mapping and potentially new TNL address(es) as part of the BH RLF recovery procedure. This triggers the boundary parent IAB-DU to release the buffered RRC message for its child IAB-MT.

· The descendant IAB-node interprets the reception of the RRC Reconfiguration message from its parent node as an indication to release the RRC Reconfiguration message it holds for its respective child node

· The released RRC messages may carry an obsolete configuration which will be overwritten by the BH RLF recovery procedure.

Based on the above, the following proposals are made:
Proposal 3: The parent IAB-DU withholds an RRC message for a child IAB-MT based on an indication in the F1-AP message that carries the RRC message.
Proposal 4: The boundary/migrating parent IAB-DU releases a buffered RRC message for a child IAB-MT when the collocated IAB-MT successfully performs a RACH procedure or is reconfigured with new default uplink mapping during BH RLF recovery.
Proposal 5: A non-boundary parent IAB-DU releases a buffered RRC message for a child IAB-MT if the collocated IAB-MT is reconfigured with new default uplink mapping.
2.2 MobIKE
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Figure 3: Example of intra-CU topology adaptation procedure using MobIKE for the migration of the transport path
Figure 3 shows an example of a reconfiguration for the topology in Figure 1a. The procedure mostly follows the Rel-16 intra-CU topology adaptation procedure in TS 38.401, where the descendant nodes are sequentially reconfigured on the target path after the handover of the migrating IAB-node. The main difference is that MobIKE is used for the migration of the F1 transport to the target path. This reduces the (optimally) 4-way IKE handshake to a 2-way MobIKE handshake and avoids the 2-way handshake for the SCTP IP address update. Furthermore, MobIKE messages can be sent in parallel with other traffic, so the signalling delay due to the F1 security update may be avoided entirely.

Observation 3: MobIKE significantly reduces the number of signalling handshakes needed for F1 migration during inter-donor-DU topology adaptation
The following proposal is made:

Proposal 6: RAN3 agrees to include MobIKE for F1 migration into st-2 of inter-donor-DU topology adaptation   
3 Conclusion
This paper discusses the extension of Solutions 1 and 2 for transferring the RRC reconfiguration messages over the source path to inter-donor migration. The paper further discusses RAN3 aspects of Solution 1. The paper also investigates the use of MobIKE for service interruption reduction. The following observations and proposals have been made:
Observation 1: Solution 1 for reconfiguring descendant nodes over the source path enables concurrent TNL and F1-C migration across all tiers, which substantially reduces interruption times
Observation 2: Solution 1 for reconfiguring descendant nodes over the source path requires an explicit indication in the F1AP message to the parent IAB-DU to withhold the RRC message for the child IAB-MT. The parent IAB-DU releases the child IAB-MT’s RRC message upon determining target path availability

Observation 3: MobIKE significantly reduces the number of signalling handshakes needed for F1 migration during inter-donor-DU topology adaptation
Proposal 1: Solutions 1 and 2 for reconfiguring the descendant nodes over the source path apply to both intra-IAB-donor migration and partial inter-IAB-donor migration
Proposal 2: RAN3 to resolve the RAN3-related aspects of Solution 1 for reconfiguring descendant nodes over the source path
Proposal 3: The parent IAB-DU withholds an RRC message for a child IAB-MT based on an indication in the F1-AP message that carries the RRC message.

Proposal 4: The boundary/migrating parent IAB-DU releases a buffered RRC message for a child IAB-MT when the collocated IAB-MT successfully performs a RACH procedure or is reconfigured with new default uplink mapping during BH RLF recovery.

Proposal 5: A non-boundary parent IAB-DU releases a buffered RRC message for a child IAB-MT if the collocated IAB-MT is reconfigured with new default uplink mapping.
Proposal 6: RAN3 agrees to include MobIKE for F1 migration into st-2 of inter-donor-DU topology adaptation
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