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1. Introduction
RAN Plenary approved the study on Integrated Access and Backhaul for NR [1]. One of challenges in this study is the topology management and route selection in response to support of multi-hop networking. The TR captures the requirement for the topology adaptation as follows [2]: 
	5.2.2
Topology adaptation
Wireless backhaul links are vulnerable to blockage, e.g., due to moving objects such as vehicles, due to seasonal changes (foliage), or due to infrastructure changes (new buildings). Such vulnerability also applies to physically stationary IAB-nodes. Also, traffic variations can create uneven load distribution on wireless backhaul links leading to local link or node congestion.

Topology adaptation refers to procedures that autonomously reconfigure the backhaul network under circumstances such as blockage or local congestion without discontinuing services for UEs.

Requirement: Topology adaptation for physically fixed relays shall be supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links


RAN3 identified the three scenarios for IAB failure recovery as part of route management as follows [3]; 

	· node A1 and node A2 are the IAB donor nodes, others are IAB nodes

· the blue dash line represents the established connection between two nodes;

· the red arrow represents the established route after failure, where the red dash line represents the new established connection.  

[…]
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Example failure scenario 1
    Example failure scenario 2
   Example failure scenario 3


In this contribution, the RLF recovery involving RRC Re-establishment, i.e., especially for scenarios 2 and 3 in SA deployment, is discussed from RAN2’s point of view. 
2. Discussion 
2.1. Scenario 1 
Comparing the three scenarios that RAN3 identified [3], one of differences is whether the IAB node has a redundant link that is already established. In scenario 1, the IAB node that experiences RLF, i.e., “C”, potentially only needs to re-route the U-plane path, i.e., via “E”.  

In NSA deployment, RLF of the primary link on IAB backhaul is expected to be handled by MCG, i.e., MeNB, with SCG RLF as it is today [4], whereby it does not involve RRC Re-establishment. 
In SA deployment, RLF of the primary link may require a change of Pcell. If the packet duplication is configured for SRB, the RRC message can reach the IAB node via the secondary link. 
So, the topology management due to RLF may be handled by the network. 
Observation 1 The failure scenario 1 may be handled by the network with the existing functionality. 
2.2. Scenario 2 
Scenario 2 does not assume the problematic IAB node has any redundant route that is already established. 
In NSA deployment, the IAB node that experiences SCG RLF needs to establish a new link, whereby it could be handled by MeNB with e.g., MN initiated SN Change via MCG [4]. 

On the other hand in SA deployment, the IAB node that experiences RLF needs to select a suitable cell and then initiates RRC re-establishment [5], i.e., towards “F”, if the current UE behaviour is applied. 

Observation 2 In SA deployment, the failure scenario 2 will need to have the IAB node to initiate RRC Re-establishment. 
In this case, it’s not clear how the IAB node selects the suitable cell in the expected IAB topology, since the current cell reselection rules/parameters do not assume IAB backhaul RLF recovery but consider normal UEs. For example, the IAB-related configuration may be reset if the IAB node reselects a cell on non-IAB layer that has higher frequency priority. While it may not a problem in the setup phase, i.e., the first integration to the IAB topology, it’s not the same for RLF case since it will happen after the IAB operation starts, i.e., the IAB node already serves its downstream IAB nodes and UEs. 
Proposal 1 RAN2 should discuss how the IAB node selects a suitable parent node, upon RLF. 
If Proposal 1 is agreeable, there may be a need to have a different prioritisation mechanism over the existing cell reselection procedure for normal UEs. For the initial access of IAB node, it should follow the current UE behaviour since it acts as a normal UE [2]. The new mechanism should be applicable only to the IAB node already in operation. In other words, it could be applied upon RLF. 
Proposal 2 RAN2 should agree to define an additional cell reselection rule that is applicable only to the IAB node upon RLF. 
If Proposal 2 is acceptable, some options could be considered as follows: 
· Option 1: The IAB node reselects a cell that broadcasts the SIB Indication, “IAB Support”. 

· Option 2: The IAB node reselects a cell that is indicated by the network. 

Option 1 is simple UE-based mechanism, but it should be further discussed whether the IAB node can reselect a cell integrated within the suitable IAB topology. 
Option 2 is a NW-controlled mechanism, whereby the information of suitable cell(s) is provided by the network. For example, the IAB node receives the information in RRC Connected by OAM or RRC (via dedicated signalling). Upon RLF, the IAB nodes prioritized the cell(s) based on the information, even if the other cell is the best ranked or has higher absolute priority. The details are FFS. 
Proposal 3 RAN2 should agree that the information of suitable cell(s) for reselection upon RLF of IAB node is provided by the network. 

2.3. Scenario 3 
Scenario 3 is similar to Scenario 2, but it is assumed the IAB node that experiences RLF will re-establish its RRC connection towards a different IAB topology, i.e., towards a different IAB donor or CU. While it’s up to RAN3 to decide on the inter-CU topology adaptation, it could be assumed that it is better for the IAB node to stay within the same IAB topology after RRC Re-establishment, i.e., aiming to connect with “F”. It means Proposal 3 above is still applicable to Scenario 3, but if the IAB node cannot find any suitable cell, i.e., within the suitable IAB topology, at the end it should be allowed to reselect any cell. 
Observation 3 Failure scenario 3 might be assumed as an exceptional case of Failure scenario 2. 
3. Conclusion 
In this contribution, the initial consideration of RLF recovery is discussed and the potential issues are identified.  RAN2 is kindly asked to take into account the proposals below: 
Observation 1
The failure scenario 1 may be handled by the network with the existing functionality.
Observation 2
In SA deployment, the failure scenario 2 will need to have the IAB node to initiate RRC Re-establishment.
Proposal 1
RAN2 should discuss how the IAB node selects a suitable parent node, upon RLF.
Proposal 2
RAN2 should agree to define an additional cell reselection rule that is applicable only to the IAB node upon RLF.
Proposal 3
RAN2 should agree that the information of suitable cell(s) for reselection upon RLF of IAB node is provided by the network.
Observation 3
Failure scenario 3 might be assumed as an exceptional case of Failure scenario 2.
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