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1	Introduction
Service interruption at intra donor migration and CHO are discussed in this paper.
For intra-CU latency optimization RAN3 has sent an LS [2] to RAN2 to ask feedbacks on the following options:
Opt.1: the parent stores the configuration of the child and sends it to the child when migration occurs
Opt.2: The child stores the configuration. The parent sends a BAP indication when migration is triggered, so that the child applies the configuration

For CHO, it has been discussed the possibility to apply the conditional HO (CHO) to IAB which is also the subject of the email discussion [1]. The following RAN2 agreements have been reached on this topic:
	From RAN2#113bis:
· 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)



[bookmark: _Ref178064866]2	Discussion
2.1 On Addition of New Trigger for CHO
[bookmark: _Toc54276132]The purpose of conditional handover (CHO) is to provide robustness during mobility. The resources are reserved in the potential target cells where a UE may be handed over. When the source cell radio conditions deteriorate, the UE performs cell selection and sends Msg5 (RRCReconfigurationComplete) to one of the pre-configured target cells.
As per Rel-16 specifications, an IAB node can be configured with CHO and trigger migration after fulfilling A3/A5 events, or upon declaring RLF for the link with the parent node, or upon receiving BH RLF recovery failure from the parent node. Configuring the needed CHO resources in advance is up to network implementation. 

1. [bookmark: _Toc79090832]According to Rel-16, an IAB node can be configured with CHO, and such IAB node can apply the CHO configuration upon declaring RLF for the link with the parent node, or upon receiving BH RLF recovery failure from the parent node or upon being configured with A3/A5 event.
Currently, it is an FFS if an IAB node to perform a CHO when receiving a type-2 RLF from the source. We do not believe that this would bring benefits to the IAB network. In fact, an IAB node migration comes with a significant cost in terms of signalling overhead over the Uu and the Xn, service interruptions, and reconfigurations to all the ancestor and descendant nodes in the target CU. Given that the type-2 RLF may be followed by a type-3 RLF, i.e. parent node re-established the Uu connection with the donor, migration upon type-2 RLF reception should be avoided to prevent suboptimal and unnecessary topology change. Type-2 RLF should be mainly used by the IAB node implementation to prepare for a possible RLF recovery failure, e.g. to start evaluating possible target cells, but not to trigger an immediate topology change.
It is also expected that the RLF scenarios will be short-lived i.e. that it will be possible to establish (again) a stable link towards the (old) parent under the old donor quite soon.
Similarly, the introduction of a new A4 event does not seem to be justified in the IAB context.
[bookmark: _Toc79090833]IAB node migration implies service interruption, signalling overhead and it might also bring to suboptimal and unnecessary topology change. Hence using type-2 RLF as CHO triggering conditions might not be beneficial, especially if a type-3 RLF is then received.
Given the above, we believe that the current Rel.16 framework can be used as it is, and no further optimizations are needed to CHO for the sake of IAB.
[bookmark: _Toc79090838]As per Rel.16 specification, an IAB node can be configured with CHO and trigger migration after fulfilling A3/A5 events, or upon declaring RLF for the link with the parent node, or upon receiving BH RLF recovery failure from the parent node.
[bookmark: _Toc79090839]No IAB-specific enhancements to CHO triggering conditions are needed.
2.2	Reduction of service interruption
As mentioned in the introduction section, RAN3 is currently evaluating two options (example procedures shown in figures 2 and 3) for the reduction of service interruption during intra-donor IAB-node migration [2]:
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.
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.
Both solutions offer some benefits and need a different level of signaling enhancements. For instance, opt.1 (withheld the RRCReconfiguration message for transport network migration of a descendent IAB-node MT in its parent IAB-node DU until a condition is satisfied) is transparent to RRC signaling and hence can be employed as a basis for a common solution for intra-donor and inter-donor migration. On the other hand, opt.2 (RRCReconfiguration message for transport network migration of the descendant IAB-node MT is buffered/stored in the MT itself, which is executed after receiving an indication from the parent IAB-DU) can reuse the CHO principles for implementing the RRCReconfiguration. However, both options will need a mechanism for triggering the execution of the RRCReconfiguration at the descendent IAB-node MT once the parent IAB-node successfully migrates and updates the BAP routing table. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


Figure 2. Example procedure for opt.1 (R3-212973)




Figure 3. Example procedure for opt.2 (R3-212973)

Concerning the mechanism for triggering conditions, in our view, opt.1 is transparent to RRC, requiring less specification work. For instance, the migrating IAB-node DU would receive an explicit indication in the UE Context Modification request message (from the Donor-CU) to buffer the RRCReconfiguration message until migration of this node is performed. As depicted in Figure 2 above, after successful migration, i.e. after  successful RA procedure, the migrated IAB-node would deliver the buffered RRCReconfiguration message to the descendant IAB-node MT. However, in case of unsuccessful RA procedure (i.e., IAB-node failed to migrate) the buffered RRCReconfiguration message can be withheld (e.g. in case of successful reestablishment) or can be dropped/deleted (e.g. in case of unsuccessful reestablishment) by the parent IAB-node..
From RAN2 perspective this solution does not seem to require specification work, since the signalling and the procedures only affect the DU. The MT of the child IAB node would receive and process the RRCReconfiguration message as usual, no matter if that was withheld by the parent or not.

[bookmark: _Toc78819129][bookmark: _Toc79090834]For intra-donor migration, opt.1 (i.e., buffering the RRCReconfiguration message at the parent IAB-node DU) requires no RAN2 specification work as it is transparent to RRC, and it consists of the following steps:
a. [bookmark: _Toc78819130][bookmark: _Toc79090835]The migrating parent IAB-node DU would receive an explicit indication in the UE Context Modification request message (from the Donor-CU) to buffer the RRCReconfiguration message until successful migration.
b. [bookmark: _Toc78819131][bookmark: _Toc79090836]After a successful RA procedure, the migrated IAB-node would release/deliver the buffered RRCReconfiguration message to the descendant IAB-node MT.
c. [bookmark: _Toc78819132][bookmark: _Toc79090837]In case of unsuccessful RA procedure (i.e., IAB-node failed to migrate) the buffered RRCReconfiguration message can be withheld (in case of successful reestablishment) or it can be dropped/deleted (in case of unsuccessful reestablishment) by the IAB-node.
[bookmark: _Toc78819149][bookmark: _Toc79090840]RAN2 replies to RAN3 indicating that solution 1 in [2] has no RAN2 specification impact.
When it comes to opt.2, the buffering occurs at the MT of the IAB node. Hence, related to signalling we note that this indication of the buffering could be included in the RRCReconfiguration message or a new dedicated RRCReconfiguration message whose content shall be stored can be introduced. Additionally, it should be allocated a new UE/MT variable in RRC specification that allows to store the received configuration that should be executed when the parent migrates. Related to procedures, the child IAB-node behavior needs to be defined in case IAB-node failed to migrate/connect with a target parent node. For  example, it should be discussed whether the stored RRCReconfiguration should be deleted upon reception of BH RLF indication.
Finally, on the parent IAB node side, a new BAP control PDU will be needed (sent by the migrated parent IAB-node DU to the descendant IAB-node MT) for the execution of the buffered RRCReconfiguration at the child IAB-node MT. 
[bookmark: _Toc78819150][bookmark: _Toc79090841]RAN2 replies to RAN3 indicating that solution 2 in [2] implies the following RAN2 specification work:
a. [bookmark: _Toc78819151][bookmark: _Toc79090842]Indication in RRCReconfiguration signal to store the received RRCReconfiguration, or introduction of a new dedicated message for it.
b. [bookmark: _Toc78819152][bookmark: _Toc79090843]Introduction in TS 38.331 of a new variable where to store the received RRCReconfiguration.
c. [bookmark: _Toc78819153][bookmark: _Toc79090844]Procedures for the child IAB node to discard the stored RRCReconfiguration in case the parent IAB node fails the migration (e.g., new action upon reception of BH RLF indication).
d. [bookmark: _Toc78819154][bookmark: _Toc79090845]New BAP control PDU (sent by the migrated parent IAB-node DU to the descendant IAB-node MT) for the execution of the buffered RRCReconfiguration at the child IAB-node MT.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	According to Rel-16, an IAB node can be configured with CHO, and such IAB node can apply the CHO configuration upon declaring RLF for the link with the parent node, or upon receiving BH RLF recovery failure from the parent node or upon being configured with A3/A5 event.
Observation 2	IAB node migration implies service interruption, signalling overhead and it might also bring to suboptimal and unnecessary topology change. Hence using type-2 RLF as CHO triggering conditions might not be beneficial, especially if a type-3 RLF is then received.
Observation 3	For intra-donor migration, opt.1 (i.e., buffering the RRCReconfiguration message at the parent IAB-node DU) requires no RAN2 specification work as it is transparent to RRC, and it consists of the following steps:
a.	The migrating parent IAB-node DU would receive an explicit indication in the UE Context Modification request message (from the Donor-CU) to buffer the RRCReconfiguration message until successful migration.
b.	After a successful RA procedure, the migrated IAB-node would release/deliver the buffered RRCReconfiguration message to the descendant IAB-node MT.
c.	In case of unsuccessful RA procedure (i.e., IAB-node failed to migrate) the buffered RRCReconfiguration message can be withheld (in case of successful reestablishment) or it can be dropped/deleted (in case of unsuccessful reestablishment) by the IAB-node.

Based on the discussion in the previous sections we propose the following:
Proposal 1	As per Rel.16 specification, an IAB node can be configured with CHO and trigger migration after fulfilling A3/A5 events, or upon declaring RLF for the link with the parent node, or upon receiving BH RLF recovery failure from the parent node.
Proposal 2	No IAB-specific enhancements to CHO triggering conditions are needed.
Proposal 3	RAN2 replies to RAN3 indicating that solution 1 in [2] has no RAN2 specification impact.
Proposal 4	RAN2 replies to RAN3 indicating that solution 2 in [2] implies the following RAN2 specification work:
a.	Indication in RRCReconfiguration signal to store the received RRCReconfiguration, or introduction of a new dedicated message for it.
b.	Introduction in TS 38.331 of a new variable where to store the received RRCReconfiguration.
c.	Procedures for the child IAB node to discard the stored RRCReconfiguration in case the parent IAB node fails the migration (e.g., new action upon reception of BH RLF indication).
d.	New BAP control PDU (sent by the migrated parent IAB-node DU to the descendant IAB-node MT) for the execution of the buffered RRCReconfiguration at the child IAB-node MT.
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