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Introduction
During RAN3#112-e meeting, service interruption reduction was discussed and some agreements were reached. And an LS [1] was sent to RAN2 to ask RAN2 to provide feedback on the two solutions for delivering RRCreconfiguration message for descendant nodes in intra-donor migration. In this contribution, we first discuss the two solutions for delivering RRCreconfiguration message for descendant nodes. And then, we discuss the intra-donor CHO procedure in IAB. 
Discussion 
Delivering RRCreconfiguration message for descendant nodes
During RAN3#112-e meeting, the issue of how to delivery RRCreconfiguration message for descendant nodes in intra-donor migration was discussed. It was agreed that 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 and further down-selection is expected. 
Solution 1: The RRCReconfiguration message for TNL migration of a descendent node IAB-MT is withheld by this descendant node’s parent IAB-DU, and it is delivered only when a condition is satisfied. 
Solution 2: The RRCReconfiguration message for TNL migration of the descendant-node IAB-MT is buffered by the descendent-node’s IAB-MT itself, and it is executed only when an indication is received from the parent IAB-DU. 

Solution 1-RRCReconfiguration message is withheld by parent IAB-DU
In the above two solutions, RRCReconfiguration message for descendant node is delivered via the source path in order to reduce the service interruption during intra-donor migration. In solution 1, the RRCReconfiguration message for a descendent node IAB-MT is withheld and buffered at the descendant node’s parent IAB-DU, and it is delivered only when a condition is satisfied. In this solution, an indication about the buffer of RRCReconfiguration message needs to be sent to parent IAB-DU via F1AP message. 
According to TS 38.401, after receiving RRCReconfiguration message, child IAB-MT would perform RA procedure and then send RRCReconfigurationComplete message. After that, the child IAB-DU would establish new TNL association and initiate gNB-DU configuration update procedure to associate the new TNL association with the F1 connection. New default UL mapping, including a new default BAP Routing ID for UL F1-C/non-F1 traffic on the target path, may be provided to the descendant nodes via RRCReconfiguration message, and the descendant node shall use the new default BAP routing ID to initiate TNL establishment and F1-C redirection procedure. And if the destination BAP address is not included in the configured BH Routing Configuration and is not the BAP address of this node is received, the BAP PDU would be discarded by the parent-node. As a result, if IAB-node releases the RRC Reconfiguration message before routing table for target path is reconfigured to it, e.g., upon successful RA procedure, the packets for TNL establishment received from its child IAB-DU would be discarded. To address this problem, the buffered RRCReconfiguration message can be released to child IAB-MT after routing table for target path is updated at the IAB node. Since routing table is configured via F1AP message, the release of child-MT’s RRCReconfiguration message is actually performed after the IAB-DU finishes TNL/F1 migration. In this way, concurrent TNL migration of multiple IAB nodes cannot be enabled. In order to support concurrent TNL migration, it should be further discussed how to transfer updated routing table configuration for target path in advance to reduce the service interruption. 
Proposal 1: In solution 1 (RRCReconfiguration message is withheld by parent IAB-DU), an indication about the buffer of the child-MT’s RRCReconfiguration message needs to be sent to the parent IAB-DU via F1AP message. 

Proposal 2: In solution 1, it is suggested that the buffered RRCReconfiguration message is released to child IAB-MT after routing table for target path is updated at IAB node. 

Observation 3: If RRCReconfiguration message can only be released from the parent IAB-DU to child IAB-MT after completion of TNL/F1 migration of the parent IAB-DU, TNL migration of descendant IAB nodes need to be performed in sequence, i.e. concurrent TNL migration of descendant IAB nodes cannot be enabled. 
Solution 2-RRCReconfiguration message of the descendant-node is buffered by itself
In solution 2, the RRCReconfiguration message is buffered at the descendant-node IAB-MT, and is executed only when an indication is received from the parent IAB-DU. In this solution, CHO concept could be reused. As agreed in RAN3#111e meeting, Rel-16 CHO is supported for INTRA-donor migration of IAB-MT. In our view, it is reasonable that CHO is supported for descendant node in intra-donor migration scenario to reduce service interruption. Similar as in solution 1, it is suggested that parent IAB-DU sends the trigger indication to child IAB-MT after routing table for target path is reconfigured at the parent IAB-DU. And the same issue exists as in solution 1, if RRCReconfiguration message can only be execute after completion of TNL/F1 migration of the parent IAB-DU, TNL migration of descendant IAB nodes need to be performed in sequence, i.e. concurrent TNL migration of descendant IAB nodes cannot be enabled. In order to solve this issue, it could be considered that updated routing table configuration for target path is transferred to IAB node in advance to reduce the service interruption.
Proposal 3: In solution 2 (RRCReconfiguration message of the descendant-node is buffered by itself), it is suggested that parent IAB-DU sends the trigger indication to child IAB-MT after routing table for target path is reconfigured to the parent IAB-DU.

Observation 4: If RRCReconfiguration message can only be execute after completion of TNL/F1 migration of the parent IAB-DU, TNL migration of descendant IAB nodes need to be performed in sequence, i.e. concurrent TNL migration of descendant IAB nodes cannot be enabled.
Proposal 4: It is suggested that updated routing table configuration for target path is transferred to IAB node in advance to reduce the service interruption in solution 1 and solution 2.
On the other hand, during the offline discussion, some companies argue that solution 2 cannot be a common solution for intra-donor and inter-donor migration due to UE impact since a new indication needs to be used to trigger the execution of the CHO in solution 2. Here we discuss whether solution 2 could be applied in inter-donor migration scenario. 

If the cell PCI of the migrated-DU or descendant node IAB-DU is changed after migration, and CHO has been configured to UEs, the UE can use the legacy CHO procedure. To be specific, the changed PCI is within the UE’s CHO configuration, once the cell PCI of the accessing IAB-DU is changed, the UE can initiate CHO according to CHO execution conditions (CHO event A3/A5). As a result, the UE can still access to the accessing IAB-node without UE impact. On the contrary, if IAB-DU cell’s PCI doesn’t change after migration, legacy HO procedure instead of CHO could be used for the UEs, and RRCReconfiguration message for the UE could be delivered via target path. As a result, solution 2 is applicable to inter-donor migration scenario as well. 
Observation 5: In solution 2, if IAB-DU cell’s PCI change after migration and CHO configuration is configured at UEs, current CHO execution conditions (CHO event A3/A5) could be reused and there is no UE impact. 

Observation 6: If IAB-DU cell’s PCI doesn’t change after migration, legacy HO procedure instead of CHO could be used for the UE and RRCReconfiguration message for the UE could be delivered via target path. 

Observation 7: Solution 2 is applicable to inter-donor migration scenario as well. 
Proposal 5: Solution 2 (RRCReconfiguration message of the descendant-node is buffered by itself) is selected for delivering RRCreconfiguration message for descendant nodes in intra-donor migration. 

Intra-donor CHO procedure 
As we know, intra-CU migration procedure of IAB-node was introduced in Rel-16 and captured in TS 38.401. In RAN3#111-e meeting, it was agreed Rel-16 CHO is supported for intra-donor migration of IAB-MT. Based on the intra-CU topology adaptation procedure in TS 38.401, an example intra-CU CHO procedure of the migrating IAB-node is illustrated in Figure 1 and discussed as below.
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Figure 1 IAB Intra-CU Conditional Handover procedure
1.
The migrating IAB-MT sends a MeasurementReport message to the source parent node IAB-DU. This report is based on a Measurement Configuration the migrating IAB-MT received from the IAB-donor-CU before.

2.
The source parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received MeasurementReport.

3.  Donor-CU decides to configure CHO for migrating IAB-MT.
4. The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the candidate parent node IAB-DU to create the UE context for the migrating IAB-MT and set up one or more bearers. These bearers can be used by the migrating IAB-MT for its own signalling, and, optionally, data traffic. The IAB-CU requests CHO for one or more candidate cells belonging to one or more candidate gNB-DUs. The UE CONTEXT SETUP REQUEST message is sent for each candidate cell and includes a conditional inter-DU mobility information.
5.
The candidate gNB-DU responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message including the target cell ID that was requested from the gNB-CU. The response message is sent for each requested candidate cell.

6. The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes a generated RRCReconfiguration message containing the configuration of CHO candidate cell(s). The configuration within each CHO configuration includes a default BH RLC channel and a default BAP Routing ID configuration for UL F1-C/non-F1 traffic mapping on the target path. It may also include additional BH RLC channels, allocated TNL address(es) that is (are) routable via the target IAB-donor-DU. The new TNL address(es) may be included in the message as a replacement for the TNL address(es) that is (are) routable via the source IAB-donor-DU. In case IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the allocated TNL address is outer IP address. The TNL address replacement is not necessary if the source and candidate target paths use the same IAB-donor-DU.
7. The source parent node IAB-DU forwards the received RRCReconfiguration message to the migrating IAB-MT.

8. The migrating IAB-MT responds to the source parent node IAB-DU with an RRCReconfigurationComplete message.

9. The source parent node IAB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 

10. An execution condition of conditional handover is fulfilled.
11.
A Random Access procedure is performed by the migrating IAB node at the target parent node IAB-DU.

12. The target parent IAB node sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the IAB-MT has successfully accessed.

NOTE:
The gNB-CU may initiate UE Context Release procedure toward the other signalling connections or other candidate target gNB-DUs, if any, to cancel conditional handover for the IAB-MT.
13-19. The steps 13-19 are as defined in steps 9-15 in clause 8.2.3.1.
Proposal 6: RAN3 is suggested to adopt the above IAB intra-CU conditional handover procedure. 
Conclusion
In this contribution, we discussed some remaining issues regarding the two solutions for delivering RRCreconfiguration message for descendant nodes. And we have the following observations and proposals:

Proposal 1: In solution 1 (RRCReconfiguration message is withheld by parent IAB-DU), an indication about the buffer of the child-MT’s RRCReconfiguration message needs to be sent to the parent IAB-DU via F1AP message. 

Proposal 2: In solution 1, it is suggested that the buffered RRCReconfiguration message is released to child IAB-MT after routing table for target path is updated at IAB node. 

Observation 3: If RRCReconfiguration message can only be released from the parent IAB-DU to child IAB-MT after completion of TNL/F1 migration of the parent IAB-DU, TNL migration of descendant IAB nodes need to be performed in sequence, i.e. concurrent TNL migration of descendant IAB nodes cannot be enabled. 
Proposal 3: In solution 2 (RRCReconfiguration message of the descendant-node is buffered by itself), it is suggested that parent IAB-DU sends the trigger indication to child IAB-MT after routing table for target path is reconfigured to the parent IAB-DU.

Observation 4: If RRCReconfiguration message can only be execute after completion of TNL/F1 migration of the parent IAB-DU, TNL migration of descendant IAB nodes need to be performed in sequence, i.e. concurrent TNL migration of descendant IAB nodes cannot be enabled.
Proposal 4: It is suggested that updated routing table configuration for target path is transferred to IAB node in advance to reduce the service interruption in solution 1 and solution 2.
Observation 5: In solution 2, if IAB-DU cell’s PCI change after migration and CHO configuration is configured at UEs, current CHO execution conditions (CHO event A3/A5) could be reused and there is no UE impact. 

Observation 6: If IAB-DU cell’s PCI doesn’t change after migration, legacy HO procedure instead of CHO could be used for the UE and RRCReconfiguration message for the UE could be delivered via target path. 

Observation 7: Solution 2 is applicable to inter-donor migration scenario as well. 
Proposal 5: Solution 2 (RRCReconfiguration message of the descendant-node is buffered by itself) is selected for delivering RRCreconfiguration message for descendant nodes in intra-donor migration. 

Proposal 6: RAN3 is suggested to adopt the above IAB intra-CU conditional handover procedure. 
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