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1 Introduction
In the last RAN3 meeting, it has been agreed that intra-donor migration can use concurrent TNL migration of all descendant nodes during intra-donor topology adaptation to reduce interruption time. That means RRC Reconfiguration for descendant IAB-nodes can be delivered over source path to achieve the concurrent path migration of descendant nodes with the boundary node. Several solutions are proposed on how to deliver RRC Reconfiguration to the descendant nodes over source path.
In last RAN3 meeting[1], the following agreements are made on reduction of service interruption: 
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.
In this contribution, we would like to further discuss the options to transfer RRCReconfigration for descendant IAB-nodes over source path.
2 Discussion
In above solution 3/4, the RRCReconfigurations for the child nodes are not buffered in the parent node and are executed immediately upon reception of the child nodes. Since the RRCReconfigurations for the child nodes are delivered via source path, the child nodes execute path migration before the migrating node accesses to the new parent node, i.e. the path migration of the child nodes is triggered before that of the migrating node according to solution 3/4. However, the UL packets delivered via the target path after the path migration by the child nodes need be buffered in the migrating node before it carries out the path migration, unless re-routing from the target path to the source path is supported in the migrating node. That will cause extra service interruption. To the aspect of service interruption reduction, solution 3 and 4 are not feasible ways to deliver RRCReconfigurations for the child nodes via source path.
In above solution 1/2, the RRCReconfigurations for the child nodes are not executed immediately upon reception by the child nodes or are not sent directly to the child nodes. The RRCReconfigurations can be executed by the child nodes or the RRCReconfigurations can be sent to the child nodes when the migrating node random accesses to the new parent node successfully. The path migration of the child nodes can be carried out as soon as or shortly after that of the migrating node, so the service interruption is reduced as much as possible. 

Proposal 1: RAN3 should consider above solution 1/2 as the way to deliver RRCReconfigurations for the child nodes via source path.
2.1 Solution 2: RRCReconfigurations are sent to child nodes directly
In above solution 2, the RRCReconfigurations for child nodes are sent via source path directly and executed when a prerequisite step is satisfied/performed. The path migration can be conditional configured by the RRCReconfigurations for the child nodes. The condition of executing the RRCReconfigurations, i.e. the prerequisite step, can be that the child nodes receive an indication transmitted from the migrating node at successful random access with the new parent node.
If the migrating node is configured with CHO, more than one candidate cell can be prepared. When RRC Reconfigurations are delivered via source path, i.e. before the migrating node carries out handover, several candidate paths corresponding to candidate cells for the migrating node may be configured to the child nodes if the candidate cells belong to different DUs. 
Observation 1: There may be several paths configured for the child nodes corresponding to candidate cells of the migrating node if the RRC Reconfigurations for the child nodes are delivered via source path. 

If the candidate paths are configured via the source path, when the migrating node executes CHO, the descendant nodes need to know which DU or cell the migrating node is connected to. If there is any path configuration corresponding to the indicated target cell or target DU, the child will trigger the execution of the path configuration and release the configuration for other candidate cells. And if there is no path configuration corresponding to the target cell or target DU, the child node will release all the configurations and wait for new configuration after the migrating node completes the handover via target path. 

The migrating node needs to inform child nodes with the target cell or the parent DU after it executes handover and the random access is successful to the new parent. Take Figure 1 as an example, there are two candidate cells for IAB-4 which belong to IAB-2 and IAB-3, respectively. When IAB-4 executes CHO of the candidate belonging to IAB-2, IAB-4 indicates IAB-5 that its migrating to IAB-2 has taken place and IAB-5 forwards the indication to IAB-6. As Figure 1 shows, if the path corresponding to IAB-2 has been prepared and configured for IAB-5 and IAB-6, IAB-5 and IAB-6 will execute the path reconfiguration of candidate on IAB-2. However, there is another case that no configuration corresponding to the candidate on IAB-2 exists in IAB-5 and IAB-6, as a result IAB-5 and IAB-6 have to wait for new configuration after IAB-4 completes handover.
Proposal 2: The migrating node should inform child nodes with the target cell or target DU after it executes CHO and the random access to the target cell is successful. If there is configuration corresponding to the indicated target cell or target DU, the child will trigger the execution of the path reconfiguration.
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Figure 1: Example of path configuration for descendant node
2.2 Solution 1: RRCReconfigurations are sent to child nodes when a prerequisite step is satisfied/performed
In above solution 1, the RRCReconfigurations for child nodes are buffered in parent DU and can be delivered to child nodes when a prerequisite step is satisfied/performed. As summarized in[2], some companies proposed that the prerequisite step can be the successful random access for the migrating node, and for child nodes the prerequisite step can be that the child node receives its own RRCReconfiguration. 
However, the random access in the MT of migrating node which is irrespective with F1 migration should not trigger the release of buffered RRCReconfiguration to the child node in the co-located DU. Similarly for the child node, the reception of its own RRCRecofiugration without configuration of F1 migration should not trigger the release of buffered RRC message to its child node. The prerequisite step for IAB-DU in the migrating node to release the buffered RRCReconfiguration to child node should be that RRCReconfiguration including the configuration for F1 migration is received by the co-located IAB-MT and RACH to the new cell is successful, i.e. F1 migration is executed by the migrating node. Execution of F1 migration or receiving the RRCReconfiguration with configuration of F1 migration can be the condition for the child nodes to release the buffered RRCReconfiguration. An example is shown in Figure 2 on releasing the buffered RRCReconfiguration to the child node when F1 migration is executed.
Proposal 3: The buffered RRCReconfiguration in the IAB-node for child node is released to the child node when F1 migration is executed by the IAB-node.
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Figure 2: RRCReconfigurations are sent to child nodes when F1 migration is executed
For each affected node in the migrating procedure, there will be a separate DL F1AP message to convey the RRCReconfiguration message. As some companies mentioned in [2], Donor-CU needs to include a buffer indication in the DL F1AP message in order to indicate the IAB-DU to buffer the RRCReconfiguration in the DL F1AP message until F1 migration is executed. In that case, IAB-MT may need to inform IAB-DU on execution of F1 migration when the IAB-MT random accesses to the new cell is successful because IAB-DU is not aware of the F1 migration caused by the target cell change for IAB-MT. 
To avoid the buffer indication in DL F1AP and the interaction between IAB-MT and IAB-DU, the DL F1AP message to the IAB-DU conveying the RRCReconfiguration of the child node can be carried by the RRCReconfiguration of the IAB-MT. In that case, the IAB-MT of the migrating node should buffer the DL F1AP message included in the RRCReconfiguration message. When the F1 migration for the target cell configured in the RRCReconfiguration is executed, the IAB-MT can release the DL F1AP message which contains the RRCReconfiguration for the child node in the same RRCReconfiguration to the co-located IAB-DU. Since the DL F1AP message for the IAB-DU is carried by the RRCReconfiguration of the co-located IAB-MT, signalling overhead of multiple DL F1AP transmissions over BAP can be saved. Figure 3 is an example.
Note in that case, the child node does not need to buffer the DL F1AP message, because the child node receives the DL F1AP message containing the RRCReconfiguration for its child in the RRCReconfiguration of itself. The child node can carry out F1 migration and just release the DL F1AP message contained in the same RRCReconfiguration to its child node as soon as receiving the configuration of F1 migration.
Proposal 4: RAN3 is proposed to discuss the following enhancement to solution 1:

· The DL F1AP message to IAB-DU conveying the RRCReconfiguration for the child node can be carried by the RRCReconfiguration for the co-located IAB-MT.
· The IAB-MT of the migrating node should buffer the DL F1AP message included in the RRCReconfiguration message. The IAB-MT releases the DL F1AP message contained in the same RRCReconfiguration to the co-located IAB-DU when F1 migration is executed.
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Figure 3: DL F1AP message to IAB-DU is carried by the RRCReconfiguration for co-located IAB-MT
3 Conclusion

In this contribution, we would like to further discuss the options to transfer RRCReconfiguration for descendant IAB-nodes over source path. The following observations and proposals are made:
Proposal 1: RAN3 should consider above solution 1/2 as the way to deliver RRCReconfigurations for the child nodes via source path.
Observation and proposals for solution 2:

Observation 1: There may be several paths configured for the child nodes corresponding to candidate cells of the migrating node if the RRC Reconfigurations for the child nodes are delivered via source path. 

Proposal 2: The migrating node should inform child nodes with the target cell or target DU after it executes CHO and the random access to the target cell is successful. If there is configuration corresponding to the indicated target cell or target DU, the child will trigger the execution of the path reconfiguration.
Proposals for solution 1:
Proposal 3: The buffered RRCReconfiguration for child node is released to the child nodes when F1 migration is executed, or the RRCReconfiguration including the configuration of F1 migration is received by the IAB-node.

Proposal 4: RAN3 is proposed to discuss the following enhancements to solution 1:

· The DL F1AP message to IAB-DU conveying the RRCReconfiguration for the child node can be carried by the RRCReconfiguration for the co-located IAB-MT.
· The IAB-MT of the migrating node should buffer the DL F1AP message included in the RRCReconfiguration message. The IAB-MT releases the DL F1AP message contained in the same RRCReconfiguration to the co-located IAB-DU when F1 migration is executed.
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