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1 Introduction
In the email discussion [Post111-e][903][eIAB] “Topology adaptation enhancements RAN2 scope”,  purposes, benefits and possible solutions were discussed for an IAB node to avoid RLF recovery at a former descendent nodes. Specifically, it was proposed by some companies to utilize a conditional handover (CHO) as a solution. 
This paper is aimed to provide further considerations for the issue.

2 Discussion
2.1 CHO vs. RLF
CHO was introduced in Rel-16 to configure a handover in advance, before the signal condition becomes deteriorated. In a typical scenario where a UE is moving from a first cell to a second cell, the configured triggering condition will be met before the link to the first cell gets broken.
For an IAB node deployed at a fixed location, the condition of the radio link to its parent node may be considered as relatively stable, and occasionally the radio link may be suffered, not by its mobility, but by other reasons, such as some obstacle(s) on the radio link. Therefore, a typical deterioration of the radio link is considered to be temporary and likely to be recovered to an original condition eventually.

When a loss of the radio link occurs, the Rel-16 IAB node (MT) configured with CHO may either (1) trigger CHO or (2) declare an RLF. How likely the Rel-16 IAB node executes (1) or (2) depends on various parameters configured to the IAB node. For example, the threshold(s) in the triggering condition(s) and the L3 filtering parameters govern how quickly the CHO execution takes place. Likewise, how quickly the IAB node detects an RLF is influenced by constants and timers, such as N310, N311 and T310.
Observation 1: The network can control how likely the IAB node performs CHO vs. RLF recovery upon a loss/deterioration of the radio link to its parent node. 
How would the network like to configure CHO vs. RLF? In the case of UEs with mobility, CHO may have an advantage with robustness. However, in the case of IAB nodes, changing a parent node caused by CHO will involve signaling for topology changes, not only on the IAB node executing CHO, but also on all the affected nodes. Assuming that a temporary loss is a typical radio link deterioration scenario for the IAB node, attempting to recover to the same parent node during a cell selection appears to be more advantageous by saving the topology while avoiding excessive signaling traffic. Thus, there will be a scenario where the network configures IAB nodes with parameters that would cause RLF more likely rather than CHO. In doing so, the IAB node has a chance to reconnect to the former parent node.
Upon detecting RLF, the Rel-16 IAB node performs the cell selection procedure per TS 38.304. In the best scenario, the Rel-16 IAB node recovers the connection with the former parent node. In another case, the Rel-16 IAB node finds a cell configured with CHO, which results in executing CHO. The issue is, as pointed out by the email discussion as well as the previous papers, there is a risk that the Rel-16 IAB node selects a former descendent node. If this happens, it will take at least T301 (up to 2000ms) to recognize that the re-establishment procedure fails.
Consequently, CHO is a costly solution with signaling burden for topology changes, while losing a chance to recover to the former parent node. To maximize the chance to recover to the former parent node, it is advantageous to use RLF and perform cell selection, wherein there should be some mechanism, other than CHO, to be introduced for a Rel-17 IAB node to avoid selecting a former descendent node. 
Observation 2: CHO for an IAB node involves signaling traffic to configure topology changes.

Observation 3: RLF recovery to the former parent node is the best scenario with minimal signaling traffic.

2.2 Solutions

In the previous email discussion [2], several possible solutions have been discussed:
· Option 1: Pre-configuration of potential recovery nodes, e.g., using CHO.
This option is already available in Rel-16, thus we do not need to discuss it as a solution for the issue of avoiding selecting former descendent nodes. As described above, our view is that CHO is costly and thus should not be considered as a mainstream solution.

· Option 2: Additional DL indications for declaration and revocation of BH RLF. 

Upon reception of the RLF indication, the child nodes remove IAB-support indicator in SIB so that the DU is not selected as parent.

· Option 3: Configuration of IAB-node with downstream topology.

Several companies have proposed use of whitelist/blacklist. How the whitelist/blacklist is configured to IAB nodes are to be discussed (e.g. RRC, F1AP, etc.).

· Option 4: Nothing needed since RRC Reestablishment will fail if there is no BH connectivity.
This was the conclusion for Rel-16. However, in Rel-17 it was agreed that RAN2 will further study the avoidance of recovery attempts at former descendent nodes. Thus, Option 4 would be a conclusion again in a case that no consensus is made in Rel-17. 
· Option 5: OAM-based solution 
In the email discussion the rapporteur stressed that this is not a viable option when the CU manages the topology. In this case, the OAM has no clue about the IAB-node’s sub-topology.

Therefore, we recommend that RAN2 discuss Option 2 and Option 3 as potential solutions during the further study. 
Proposal: RAN2 to discuss Option 2 and Option 3 as potential solutions for avoiding selecting a former descendent node. 
· Option 2: Additional DL indications for declaration and revocation of BH RLF. 

· Option 3: Configuration of IAB-node with downstream topology.

3 Conclusion
Observation 1: The network can control how likely the IAB node performs CHO vs. RLF recovery upon a loss/deterioration of the radio link to its parent node. 
Observation 2: CHO for an IAB node involves signaling traffic to configure topology changes.

Observation 3: RLF recovery to the former parent node is the best scenario with minimal signaling traffic.
Proposal: RAN2 to discuss Option 2 and Option 3 as potential solutions for avoiding selecting a former descendent node. 

· Option 2: Additional DL indications for declaration and revocation of BH RLF. 

· Option 3: Configuration of IAB-node with downstream topology.
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