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1 Introduction

CHO operation in IAB was discussed in RAN2-113e, and the following was agreed [1]:

· The use cases for IAB-MT CHO should be migration and RLF recovery.
· RAN2 should have a common solution for intra-CU/intra-DU CHO and intra-CU/inter-DU CHO. 

· condEventA3 and condEventA5 are applicable to IAB-MT
· FFS if other CHO execution condition is needed (e.g., whether type 2 RLF indication can be used as trigger)

In this contribution, we provide further input regarding the open issues regarding CHO operation in IAB. 

2 Discussion
Conditional Handover (CHO) is a mobility enhancement feature introduced in LTE/NR rel-16, where a UE can be pre-configured with a HO command with associated triggering conditions.  The UE executes the HO command upon the fulfillment of the conditions. This eliminates the need for measurement reporting and subsequent transmission of the HO command by the network, thus eliminating one of the main causes of HO failures (i.e., handover command not received on time). Considering NR frequencies, and most likely those in FR2 range, will be used for the backhaul link, links could be vulnerable to outages and CHO can be used by the IAB MT to quickly recover from such outages. 

Observation 1:
CHO as standardized in rel-16 can be reused for IAB MT to enable robust migration of the IAB node to another parent node, e.g., in case of BH RLF on the source link. 
However, IAB nodes are static and as such it may not be feasible/reasonable to prepare/reserve resources at a target donor CU, target donor DU, and possibly several intermediate IAB nodes on the path to the new parent, for a long period of time just in case BH RLF happens. The migration of an IAB node may also lead to the migration of all descendant IAB nodes and UEs, which exacerbates the resource reservation issue even more.
Observation 2:
Since IAB nodes are static, if the HO of the IAB node implies the HO of all descendant IAB nodes and UEs, CHO that is solely based on radio conditions may be unrealistic as it requires resource reservation on the target donor CU(s), target donor DU(s) and possibly a multitude of intermediate IAB nodes on the path to the candidate donor(s). 
In rel-16 CHO, if an RLF occurs and the UE re-establishes to a cell that is part of the CHO configuration, the UE applies the CHO configuration. In the IAB scenario, when an IAB node experiences a BH RLF, it sends a BH RLF indication to child nodes. The child node, if it was configured with CHO and it re-establishes to a cell that is a candidate cell of a CHO configuration, performs the CHO configuration instead of continuing with the re-establishment. However, if the re-selection happens to a cell that is not a CHO candidate, the re-establishment procedure is continued. If the re-establishment of the child IAB node is to be performed along with all its descendant IAB nodes and UEs, this can be a very expensive procedure and may lead to considerable service interruption for a multitude of UEs. 
Observation 3:
BH RLF at a parent IAB node will not necessarily trigger CHO at a child IAB node, possibly leading to re-establishment of the IAB node and its descendent nodes/UEs, even though there are already prepared target cells/nodes for CHO.    
Apart from robustness for BH RLF handling, another reason for supporting topology adaptation/migration of IAB nodes is load balancing. However, in CHO as standardized in rel-16, load was not part of the CHO triggering conditions. Yet another aspect that is not relevant/considered for UE’s CHO, but important in IAB networks is multi-hop latency. 

As mentioned above, the descendant IAB nodes and UEs of the parent node executing a CHO may need to perform migration along with the parent. In this case, new CHO triggering conditions may need to be defined. For example, the descendant nodes could be informed that the parent node has successfully performed a CHO and apply some configuration based on that. Without such a mechanism, an explicit reconfiguration of each descendant node and UE will be required afterwards, which can create further service interruptions (and as we have discussed in detail in [2], may even lead to unnecessary RLF and re-establishments if the CHO is performed towards a target node/cell that belong to a different donor CU).

Observation 4:
CHO triggering conditions in rel-16 are based only on radio conditions, while in multi-hop IAB networks, other aspects such as congestion, latency, and successful CHO execution at a parent node are also important conditions to consider for handover decisions. 
As can be seen from the observations above, enhancements are required to ensure a proper performance of CHO in multi-hop IAB networks. Resource reservation at target donor and intermediate nodes is a RAN3 aspect, so RAN2 can focus on the triggering conditions. Thus, we propose:
Proposal 1:
Rel-17 enhancements for CHO at IAB nodes to be made that consider the following additional triggering conditions:

· BH RLF of a parent node

· congestion indication from a parent node
· indication from a parent of a successful CHO/HO
3 Conclusions
In this contribution, we discussed the issue of CHO triggering in IAB and the following observations were made:
Observation 1:
CHO as standardized in rel-16 can be reused for IAB MT to enable robust migration of the IAB node to another parent node, e.g., in case of BH RLF on the source link. 
Observation 2:
Since IAB nodes are static, if the HO of the IAB node implies the HO of all descendant IAB nodes and UEs, CHO that is solely based on radio conditions may be unrealistic as it requires resource reservation on the target donor CU(s), target donor DU(s) and possibly a multitude of intermediate IAB nodes on the path to the candidate donor(s). 
Observation 3:
BH RLF at a parent IAB node will not necessarily trigger CHO at a child IAB node, possibly leading to re-establishment of the IAB node and its descendent nodes/UEs, even though there are already prepared target cells/nodes for CHO.    
Observation 4:
CHO triggering conditions in rel-16 are based only on radio conditions, while in multi-hop IAB networks, other aspects such as congestion, latency, and successful CHO execution at a parent node are also important conditions to consider for handover decisions. 
Based on these observations, the following proposals were made:

Proposal 1:
Rel-17 enhancements for CHO at IAB nodes to be made that consider the following additional triggering conditions:

· BH RLF of a parent node

· congestion indication from a parent node

· indication from a parent of a successful CHO/HO
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