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1  Introduction

In last RAN3 meeting, how to support the concurrent TNL migration for the intra-donor topology update case has been discussed, and the following agreements are obtained [1]. 
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The solutions for concurrent TNL migration has been reduced and will only focus on solution 1 and solution 2. Since both solution 1 and solution 2 has some RAN2 impact, RAN3 has sent LS R3-212973[2] to RAN2 to seek for some input from RAN2. 
Although RAN2 has not provides any feedback, in this contribution, we are going to continue compare the two solutions.  

2  Discussion
2.1  The condition for solution 1 and solution 2
According to the LS R3-212973, the two solutions are introduced as: 
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Since solution 1 requires some condition for an IAB-node to send the buffered RRCReconfiguration to its child IAB-nodes, and the solution 2 requires some condition to send the indication for execution to child IAB-nodes, we are going to discuss the proper condition for the two solutions firstly. 

For both solutions, the TNL migration of the descendant IAB nodes will not success before the target routing path is ready. So the successful access at the target parent node for the migrating IAB node is necessary before the descendant IAB-nodes initiate their TNL migration. But this is not the only sufficient condition. 

For example, for solution 1, if the migrating IAB-node send the buffered RRCReconfiguration to its child IAB-node after successful RA procedure of the migrating IAB-MT, then the child IAB node begin to perform the TNL migration using the configuration provided by the RRCReconfiguration, which includes the new TNL address, the updated default BAP routing ID, as well as the default BH RLC CH in the target path. Before the successful TNL migration of the child IAB node, all the UL packets in the TNL migration procedure will use the default BAP routing ID and the default BH RLC CH. However, if the parent node (i.e. the migrating IAB node) haven't get the updated BAP configuration which includes the entry for the child node’s default BAP routing ID, nor the updated BH RLC CH mapping configuration which includes the entry of the ingress default BH RLC CH of the child node, the UL packets for TNL migration procedure of the child node are not able to be forwarded properly, these UL packets may even be discarded by the parent IAB node since there is no matched BAP routing entry, according to the packet discarding operation for unknown date in the current BAP specification [3]: 
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Therefore, with solution 1, the TNL migration of the child node will fail until the BAP routing table in the parent IAB node being updated to include the routing entry for chid node’s new default BAP routing ID. Now that the BAP routing configuration update are performed using F1AP procedures, then it means that the TNL migration procedure of any child node, should be pending until the success of TNL migration of the parent DU.
Observation 1. The parent IAB node cannot perform BAP routing for UL packets carrying child nodes’ TNL migration request with child node’s new default BAP routing ID in header, until its BAP routing table is updated accordingly by F1AP.

Observation 2. For solution 1, each IAB-node should send the buffered RRCReconfiguration to its child IAB-node AFTER successful TNL migration and F1 based BAP routing table reconfiguration.

For solution 2, the situation is similar to the solution 1, each IAB node should not send the indication to its child IAB-node to trigger the execution of the RRCReconfiguration buffered at the child IAB node, until the BAP configuration is updated using the F1AP message received after the successful of the TNL migration for the IAB node. Otherwise, the TNL migration of the child node will fail due to the packets being discarded as unknown BAP data PDUs by the parent  node. Such condition is applicable to the migrating IAB node and its descendant nodes.   

Observation 3: For solution 2, each IAB-node should send the L2 indication to its child IAB-node AFTER successful TNL migration and F1 based BAP routing table reconfiguration.
Proposal 1: Regardless of solution 1 or solution 2, the RRCReconfiguraiton to child MT should be applied (i.e. sent to child in sol.1 or executed based on L2 indication to child in sol.2), after the migrating IAB-node is reconfigured with the BAP routing via F1AP, rather than just after the RA success of migrating IAB-node.
2.2  Technical issues for solution 1 and solution 2
Furthermore, we also see some additional technical issues for the two solutions. 

Issue 1 for solution 1: How to handle the buffered RRCReconfiguration in each parent DU, if the migrating IAB node fails its handover？
There may be some possible solutions for this issue 1. For example, if the parent DU still send the buffered RRCReconfiguration to the child IAB node, then the child node will try TNL migration using such RRCReconfiguration, but apparently, such attempt of TNL migration makes no sense but just a waste of wireless BH transmission resource, because the TNL migration will fail finally since the target path is not ready.

Alternatively, if the parent DU send some dummy message instead of the buffered RRCReconfiguration to child node, the child node will perform RRCReestablishment since the integrity check of such dummy message will fail and the integrity check fail of SRB will cause RRCReestablishment.

Another possible solution is that the parent DU may discard the buffered RRCReconfiguration, but this will cause PDCP SN gap and will result in the consequent RRC messages not being able to be delivered in time due to the PDCP re-ordering mechanism.

It seems none of the above three solutions is suitable for the issue of how to handle the buffered RRCReconfiguration if the migrating IAB node fails HO. 

Observation 4：For solution 1, in case migrating IAB-MT’s HO fails：
· If migrating IAB-node still sends the buffered RRC reconfiguration message, it will make child IAB node to trigger TNL migration incorrectly. 

· Else if migrating IAB-node discards the buffered RRC reconfiguration message, it will cause the PDCP SN gap in PDCP layer and the delivery of subsequent RRC messages may not be possible.
· Else if the migrating IAB-node send some dummy message to child node, it will cause the child node to perform RRC Reestablishment.
Issue 2 for solution 1: RRC configuration mismatch

In case CU sends a new RRCReconfiguration message to the child node after the buffered RRCReconfiguration, the new RRCReconfiguration message will be delivered to the child node’s RRC layer once the PDCP reorder timer expires. There will be RRC configuration mismatch due to the missing of the buffered RRCReconfiguration message, which is still withheld at the parent node.

Observation 5：In case CU sends a new RRCReconfiguration message to the child node after the buffered RRCReconfiguration message, the new RRCReconfiguration message will be delivered to the child IAB-MT’s RRC layer once its PDCP reorder timer expires, while the previous RRCReconfiguration message is still buffered at parent node. There will be RRC configuration mismatch between child IAB-MT and CU due to the missing of the buffered RRCReconfiguration message.
Based on the analysis of the two solutions, solution 1 still has some tricky issues to be solved, while solution 2 only requires very limited standardization efforts (e.g. introducing the L2 indication from parent node to child node, which can be carried through new BAP control PDU, details should up to RAN2), so we suggest that 
Proposal 2: RAN3 agree to adopt solution 2 for the concurrent TNL migration for intra-donor topology update scenario.
3  Conclusion

This paper mainly discusses the two remaining solutions for the concurrent TNL migration to reduce the service interruption reduction in the intra-donor topology update scenario, and the following observations and proposals are provided:
Observation 1. The parent IAB node cannot perform BAP routing for UL packets carrying child nodes’ TNL migration request with child node’s new default BAP routing ID in header, until its BAP routing table is updated accordingly by F1AP.
Observation 2. For solution 1, each IAB-node should send the buffered RRCReconfiguration to its child IAB-node AFTER successful TNL migration and F1 based BAP routing table reconfiguration.

Observation 3: For solution 2, each IAB-node should send the L2 indication to its child IAB-node AFTER successful TNL migration and F1 based BAP routing table reconfiguration.
Observation 4：In case migrating IAB-node HO fails：
· If migrating IAB-node still sends the buffered RRC reconfiguration message, it will make child IAB node to trigger TNL migration incorrectly. 

· Else if migrating IAB-node discards the buffered RRC reconfiguration message, it will cause the PDCP SN gap in PDCP layer and the delivery of subsequent RRC messages may not be possible.
· Else if the migrating IAB-node send some dummy message to child node, it will cause the child node to perform RRC Reestablishment.
Observation 5：In case CU sends a new RRCReconfiguration message to the child node after the buffered RRCReconfiguration message, the new RRCReconfiguration message will be delivered to the child IAB-MT’s RRC layer once its PDCP reorder timer expires, while the previous RRCReconfiguration message is still buffered at parent node. There will be RRC configuration mismatch between child IAB-MT and CU due to the missing of the buffered RRCReconfiguration message.
Observation 6: For solution 2, further design the L2 indication to child IAB node, and the specific indication carried in the RRCReconfiguraiton message, but the standardization efforts will be very limited and up to RAN2.
Proposal 1: Regardless of solution 1 or solution 2, the RRCReconfiguraiton to child MT should be applied (i.e. sent to child in sol.1 or executed based on L2 indication to child in sol.2), after the migrating IAB-node is reconfigured with the BAP routing via F1AP, rather than just after the RA success of migrating IAB-node.
Proposal 2: RAN3 agree to adopt solution 2 for the concurrent TNL migration for intra-donor topology update scenario.
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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.





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. The indication of buffering and conditional delivery may be provided by the IAB-donor-CU to the parent IAB-DU via an F1AP message including the RRCReconfiguration message.  The condition is set so that a sequential delivery and execution of RRCReconfigurations is created downstream.


…


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. The indication of buffering and conditional execution may be included in the RRCReconfiguration. The condition for initiation and propagation of this indication is set so that it causes a sequential execution of RRCReconfigurations downstream.


… 





5.5	Handling of unknown, unforeseen, and erroneous protocol data


When a BAP Data PDU that contains a BAP address which is not included in the configured BH Routing Configuration and is not the BAP address of this node is received; or when a BAP Control PDU that contains reserved or invalid values is received the BAP entity shall:


-	discard the received BAP PDU.









4/4


