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Background
[bookmark: _Toc242573354]In this contribution, we present our views on the offline discussions for topology adaptation solutions as discussed in [1]. 

RAN2#114-e type-2 RLF related agreements.
	· The trigger to generate a type 2 RLF indication is at RLF detection. FFS whether for both: single and dual connection cases.
· The trigger for type 3 RLF indication transmission is successful recovery after BH RLF. FFS whether for both: single and dual connection cases.
· Type 2 and Type 3 BH RLF Indications are transmitted via BAP Control PDU.
· Upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment.
· If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing and whether/how the action on type-2 indication is configurable is FFS.



Discussion
CHO as an RLF and Migration Recovery Solution
With the CHO mechanism, the main advantage with the procedure is its applicability to both the configurations on inter and intra donor RLF recovery and migration. However, the main issue with this solution is in terms of the complexity involved in handling of the descendant nodes and UEs. In this procedure, at least for most of the descendant nodes, a new re-configuration has to be sent by the target donor in order for the data transfer procedures to complete. This is why we feel there is a “heavy impact”. In terms of the service interruption time at the descendent nodes, this procedure will have a big impact relative to the other procedures due to the re-configurations needed. RAN2 has been currently discussing resource allocation as an option for these scenarios but no amount of pre-allocation will be able to ensure that all the descendant nodes can be ready with a configuration during the migration procedure itself.  
Observation 1: In their current state CHO procedures can be used for any of intra or inter donor migration post RLF while DAPS migration in their current state can only be applied for inter-donor migration scenarios.
Observation 2: The CHO based solutions suffer from resource reservation and capacity issues for handing over the descendant nodes after the migration procedure of the node undergoing RLF to a new parent Node is complete.
Observation 3: Depending on how many hops there are between the Donor CU and the farthest child, the burden of resource reservation could be exponentially large based on which nodes could undergo RLF.
Observation 4: Not only would there be resource contention for connectivity re-establishment of descendant nodes, but security procedures would also need to be performed for both the RRC Reestablishment and the CHO procedures.
Given these constraints and the lack of clarity on each of the different solutions, we have the following proposals.
Proposal 1: RAN2 to agree to trigger conditions upon reception of type-2, type-3 RLF indications.
Proposal 2: RAN2 to discuss CHO recovery for IAB nodes only in conjunction with resource reservation schemes. RAN2 will not separate parent node and descendant node recoveries into two separate problem statements.   
Alternative mechanisms like CHO towards multiple parents at once from the child IAB Node should also be evaluated for their implementation complexity and usefulness in conjunction with RAN1 and RAN3.  Which leads us to our second alternative of NR-DC. 
RLF Handling
[bookmark: _Toc242573360]In [Post113-e][057][IAB17] CHO and DAPS for IAB offline discussion [5] during RAN2#113bis-e [5], majority of companies agreed to the need and use of RLF Type-2 and Type-3. Type-2 RLF indicates that a BH link RLF has been detected and Type-3 RLF indicates a BH link has recovered. A Type-4 RLF for local re-routing based on an upstream RLF was also discussed. 
Proposal 3: RAN2 to de-prioritize type-4 RLF discussion for Rel-17.  
Proposal 4: A Type-3 RLF indication should invalidate the CHO configuration for migration of an IAB Node.
Discussion on Responses to RAN3 LS
RAN3 has sent LSes on reducing service interruption time [7] and inter-donor migration [8] seeking comments from RAN2. 
In [7] RAN3 requests RAN2 on the two solutions to reduce service interruption during intra donor IAB migration. The two solutions are copied below for reference. 
While exact details of Solution 1 are still FFS, an example procedure is provided in Figure 1.



Figure 1. Example procedure for Solution 1 (R3-211740)
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 (R3-211740)
Observation 5: While the tunnel migration cost is the same for both the proposals, the failure of a migrating node would render the indications in Solution 2 ineffective at which point it defaults to Solution 1. Solution 1 is not the optimal service interruption reduction solution. 
We therefore request RAN2 to consider the following alternative suggestion to RAN3 in the LS response. 
Proposal 5: RAN2 to recommend RAN3 to use Reconfiguration with Sync for multiple target parent IAB Nodes for better service interruption time reduction. 
Considering RAN2 is still looking into the latency enhancements, this is not an inappropriate response. 
Proposal 6: RAN2 does not see any impact from Solution 1 while Solution 2 would impact RAN2 in terms of creating new indications for the RRCReconfiguration Messages.
In [8], RAN3 asks RAN2 on the impacts of two alternative topologies on inter-donor migration. The issue is explained using the following figure. 


Figure 1: UE handover between cells pertaining to different logical IAB-DUs connected to separate CUs
The two alternatives for two logical IAB-DUs at the boundary node in the scope of full migration are: 
- Alt1: the two logical DUs use separate physical cell resources
- Alt2: the two logical DUs use the same physical cell resources
Leading to the following questions.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?

The following are Apple’s observations on this regard.
Observation 6: Based on existing RAN2 behavior no significant UE impacts are seen on an RRC_CONNECTED UE with no change in PCI but a modified NCGI.
Observation 7: There is no impact on the UE when using the same PCI for cell1 and cell2.  
Observation 8: Modification of PCI/NCGI for cells 1 and 2 would lead to additional UE procedures that need to be handled by RAN2. There will be significant network resource utilization in terms of RACH and other handover resources. This could potentially lead to significant service interruption.
Proposal 7: RAN2 would kindly take the responses above into consideration while responding to RAN3 LS.
Summary
[bookmark: _Toc242573361]Due to the important nature of the problem and the technical difficulties associated in achieving a solution, we identify the following observations and proposals and request RAN2 to consider them.
Observation 1: In their current state CHO procedures can be used for any of intra or inter donor migration post RLF while DAPS migration in their current state can only be applied for inter-donor migration scenarios.
Observation 2: The CHO based solutions suffer from resource reservation and capacity issues for handing over the descendant nodes after the migration procedure of the node undergoing RLF to a new parent Node is complete.
Observation 3: Depending on how many hops there are between the Donor CU and the farthest child, the burden of resource reservation could be exponentially large based on which nodes could undergo RLF.
Observation 4: Not only would there be resource contention for connectivity re-establishment of descendant nodes, but security procedures would also need to be performed for both the RRC Reestablishment and the CHO procedures.
Observation 5: While the tunnel migration cost is the same for both the proposals, the failure of a migrating node would render the indications in Solution 2 ineffective at which point it defaults to Solution 1. Solution 1 is not the optimal service interruption reduction solution.
Observation 6: Based on existing RAN2 behavior no significant UE impacts are seen on an RRC_CONNECTED UE with no change in PCI but a modified NCGI. 
Observation 7: There is no impact on the UE when using the same PCI for cell1 and cell2.  
Observation 8: Modification of PCI/NCGI for cells 1 and 2 would lead to additional UE procedures that need to be handled by RAN2. There will be significant network resource utilization in terms of RACH and other handover resources. This could potentially lead to significant service interruption
Proposal 1: RAN2 to agree to trigger conditions upon reception of type-2, type-3 RLF indications.
Proposal 2: RAN2 to discuss CHO recovery for IAB nodes only in conjunction with resource reservation schemes. RAN2 will not separate parent node and descendant node recoveries into two separate problem statements.  
Proposal 3: RAN2 to de-prioritize type-4 RLF discussion for Rel-17.  
Proposal 4: A Type-3 RLF indication should invalidate the CHO configuration for migration of an IAB Node. 
Proposal 5: RAN2 to recommend RAN3 to use Reconfiguration with Sync for multiple target parent IAB Nodes for better service interruption time reduction. 
Proposal 6: RAN2 does not see any impact from Solution 1 while Solution 2 would impact RAN2 in terms of creating new indications for the RRCReconfiguration Messages.
Proposal 7: RAN2 would kindly take the responses above into consideration while responding to RAN3 LS.
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