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[bookmark: _Ref83278801]Introduction
RAN3 discussed reduction of service interruption during intra-donor IAB node migration and provided two solutions in LS [1]. RAN2 discussed the two solutions and identified some RAN2/3 impacts [2]. This contribution will discuss the two solutions based on previous discussion further.
Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In both solutions from RAN3 LS, the transfer of RRCReconfiguration for TNL migration of a descendent IAB node occurs over the source path. The goal of these solutions is to initiate execution of RRCReconfiguration by the descendent nodes as soon as the target path has become available. According to pervious discussion, the two solutions have same effect on the reduction of service interruption. But there is no consensus on the impacts on RAN2.
Solution 1: Parent node withholds the RRCReconfiguration for TNL migration and sends it to its child node when a condition is satisfied.
	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.
While exact details of Solution 1 are still FFS, an example procedure is provided in Figure 1. 


Figure 1. Example procedure for Solution 1 


Two issues were raised on the impact to RAN2 in last meeting.
Issue 1: PDCP SN for the withheld RRC message
We mentioned the question that if another RRC message is delivered to the child node after the RRCReconfiguration for TNL migration is withheld in the parent node, PDCP SN gap may exist.
During the email discussion, two solutions are mentioned:
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22]The t-Reordering sets to infinity (default value for SRB);
· [bookmark: OLE_LINK31][bookmark: OLE_LINK32]If a new RRC Reconfig arrives, while the buffered RRC Reconfig has not yet been delivered, the parent will deliver both messages to the child. This child will then perform two IP address changes in sequence. (Qualcomm)
Based on the discussion and solutions in [2], we find companies consider the RRCReconfiguration for TNL migration as the last RRC message in source path. That is, the IAB donor CU shall not send other RRC message(s) to the descendant node(s) during the time duration between it sends the RRCReconfiguration for TNL migration which is withheld in respective parent node(s) and the migration node finishes the migration procedure. It can be applicable to legacy HO procedure.
But if the migration node is configured with CHO, after RRCReconfiguration for TNL migration is withheld in the parent node, it is very possible that CU sends another RRC message, such as RRCReconfiguration for DRB (re)configuration to the child node since the CU can’t know when the migration node will execute handover.
For example, after the RRCReconfiguration for TNL migration contained in PDCP PDU with PDCP SN=k is withheld in the parent node, CU sends another RRC message contained in the PDCP PDU with PDCP SN=k+1 to the child node. There are two cases:
· If the t-Reordering sets to infinity, the withheld PDCP PDU (PDCP SN=k) incurs PDCP stalling, and the child node will never deliver the PDCP PDU with PDCP SN=k+1 to upper layer (i.e., RRC layer). So the child node cannot execute the next RRC message (such as for DRB reconfiguration) at all. 
· If the t-Reordering can be expired, when the PDCP PDU with PDCP SN=k+1 is delivered to the upper layer, PDCP SN=k is out of the PDCP window and the child node will discard it even if the parent node deliver it to the child node finally.
Obviously, in any case, the child node cannot treat the two RRC messages (RRCReconfiguration for TNL migration and a next RRC message) correctly if CHO is configured to the migration node.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Observation 1: In Solution 1, the RRCReconfiguration for TNL migration must be the last RRC message to the descendant node in source path.
Observation 2: Solution 1 is not applicable to CHO for the migration node.
Proposal 1: For Solution 1, confirm that: 1) the RRCReconfiguration for TNL migration must be the last RRC message to the descendant node in source path; 2) it is not applicable to CHO for the migration node.

Issue 2: How to treat the withheld RRCReconfiguration for TNL migration in migration failure case
Two options are considered for the RRCReconfiguration for TNL migration to the descendant node:
· Option 1: the parent node discards the RRCReconfiguration for TNL migration to its child node if IAB node migration is failed. 
· Option 2: The parent node sends both the withheld RRCReconfiguration for TNL migration and following RRC message for updated TNL configuration to the child node and the child node will perform two IP address changes in sequence.
In option 1, PDCP SN gap will exist. If the descendant node needs to perform HO procedure and then the PDCP entity for SRB1 should be re-established, it is not a question.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Option 2 can work no matter if HO procedure is performed by the descendant node or not. But the descendant node needs to perform two IP address changes and CU should send another RRC message to update the TNL configuration when it knows the withheld RRCReconfiguration is not applicable. An optimization is that the parent node withholding the RRCReconfiguration message can discard the RRC message and send a PDCP PDU without data to the child node, i.e., PDCP header only with the original SN.
Proposal 2: In Solution 1, the withheld RRCReconfiguration for TNL migration to descendant node can be discarded when IAB node migration is failed and the parent node may send a PDCP PDU without data (PDCP header only) to the child node.
Solution 2: The RRCReconfiguration message for TNL migration is buffered in the descendant node and executed when an indication is received from the parent IAB-DU
	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.
While exact details of Solution 2 are still FFS, an example procedure is provided in Figure 2. 



Figure 2. Example procedure for Solution 2 


In solution 2, since the RRCReconfiguration message for TNL migration is buffered in the descendant node, it can be applied to both legacy handover and CHO for the migration node.
Proposal 3: Confirm that the solution 2 can be applied to both legacy handover and CHO for the migration node.
In [3], RAN2 identify below RAN2 impacts.
	· RAN2 expects the following impact for Solution 2:
· Impact to RRC specification (38.331):
· Indication for conditional execution to be added to ASN.1 for RRCReconfiguration message
· Procedures for the child IAB-node to potentially discard the buffered RRCReconfiguration, to address the case of IAB-node migration failure.
· L1/L2 indication (e.g. new BAP control PDU) sent by the migrated parent IAB-node DU to the descendant IAB-node MT to trigger the execution of RRCReconfiguration at the child IAB-node MT, and related configuration at the parent node. 


The first bullet is regarding the revision of ASN.1 for RRCReconfiguration message. It should be agreed directly if solution 2 is adopted.
For the procedure of discarding buffered RRCReconfiguration, it can be achieved combined with the solution to trigger the execution of RRCReconfiguration. New BAP control PDU from parent node can be used to validate or abandon the buffered RRCReconfiguration message in child node.
Proposal 4: In solution 2, new BAP control PDU should be used to validate or abandon the buffered RRCReconfiguration message in child node.
Selection between solution 1 and solution 2 should be decided in RAN3. Based above analysis, we slightly prefer solution 2 because it can be applied to both legacy handover and CHO for the migration node.
Proposal 5: Solution 2 is preferred from RAN2 aspect.  
Conclusion
According to the analysis in section 2, we reached below observations and proposals:
Observation 1: In Solution 1, the RRCReconfiguration for TNL migration must be the last RRC message to the descendant node in source path.
Observation 2: Solution 1 is not applicable to CHO for the migration node.
Proposal 1: For Solution 1, confirm that: 1) the RRCReconfiguration for TNL migration must be the last RRC message to the descendant node in source path; 2) it is not applicable to CHO for the migration node.
Proposal 2: In Solution 1, the withheld RRCReconfiguration for TNL migration to descendant node can be discarded when IAB node migration is failed and the parent node may send a PDCP PDU without data (PDCP header only) to the child node.
[bookmark: _GoBack]Proposal 3: Confirm that the solution 2 can be applied to both legacy handover and CHO for the migration node.
Proposal 4: In solution 2, new BAP control PDU should be used to validate or abandon the buffered RRCReconfiguration message in child node.
Proposal 5: Solution 2 is preferred from RAN2 aspect.  
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