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CHO and DAPS-like have been discussed in last meetings. This contribution will discuss the two topics based on current progress.
For CHO, we will discuss two issues:
· CHO execution condition for IAB node;
· The migration of descendant IAB node.
For DAPS-like, both RAN2 and RAN3 have no clear definition. We will clarify applicable scenario and use case for DAPS-like first, and then study basic mechanism of DAPS-like.
Discussion
CHO
CHO execution condition 
In last meeting, RAN2 agreed that condEventA3 and condEventA5 are applicable to IAB-MT and other CHO execution condition is FFS.
	[bookmark: OLE_LINK10]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)


Other possible CHO execution conditions [1] are:
· Type-2 RLF indication;
· Event A4.
Type-2 RLF indication does not indicate a stable state and the BH link can be recovered after type-2 RLF indication transmission. After IAB node received type-2 RLF indication from its parent node, it can keep data transmission with the parent node. So, during the period between type-2 RLF indication reception and type-3 RLF indication reception, the IAB node is attached to the same parent node and data transmission has not been interrupted.
But if type-2 RLF indication can trigger CHO, the best case is the IAB node accessing to a suboptimal cell, and the worst case is the IAB node encountering RLF because no suitable cell to access. Furthermore, after IAB node performs CHO handover, it could handover to the previous parent node when the BH link between the previous parent node and the IAB node is recovered. The additional handover procedure will introduce more service interruption.
Observation 1: If Type-2 RLF indication can trigger CHO, extra service interruption may be introduced.
For event A4 (Neighbor becomes better than threshold), it considers the channel condition of neighbor cell alone. NTN agreed “Support A4 event for NTN CHO” because the channel conditions of cell edge and cell center are similar for NTN cell. It is not applicable to IAB deployment. In traditional NW deployment, Event A3 and Event A5 are more robust than Event A4 to trigger handover. Since condEventA3 and condEventA5 have been adopted, there is no need to introduce Event A4.
Observation 2: Event A4 which considers neighbor cell alone is not applicable to IAB deployment.
Proposal 1: Type-2 RLF indication and Event A4 are not supported as CHO execution conditions.
The migration of descendant IAB node
As shown in Figure 1, when IAB3 performs migration from IAB1 to IAB2, the descendant IAB-node (IAB4) and UEs should keep the connection with IAB3.


[bookmark: _Ref66876809]Figure 1 An example of IAB-node migration
We discussed the reconfiguration of IAB-DU cell in [1] and identified two understandings.
· Understanding 1: IAB-DU cell can be changed after IAB-MT migration;
· Understanding 2: IAB-DU cell shall not be changed after IAB-MT migration.
Although IAB-DU cell reconfiguration depends on RAN3 mostly, it will impact RAN2 procedure and RRC signaling. So we need to consider it in RAN2. Some companies consider that the descendant IAB-nodes/UEs will connect to the same IAB-node after IAB-node migration and only routing information may need to be reconfigured to the descendant IAB-nodes. However, it is not reasonable to preclude IAB-DU migration after IAB-MT migration. For inter-donor migration, different CUs manage different resources, so it is very possible that target IAB-donor-CU reconfigures different resources to the migration IAB-DU and then the IAB-DU cell is changed after migration. For intra-donor migration, it is possible that the IAB-DU cell is unchanged. But it should not be mandatory because it should be decided by IAB-donor-CU whether to change IAB-DU cell after IAB-node migration.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2: Confirm IAB-DU cell can be changed after IAB-node migration.
We can consider two cases: IAB-DU cell is changed and IAB-DU cell is unchanged after IAB-node migration.
Case 1: IAB-DU cell is changed after IAB-MT migration
When IAB3-DU cell is changed, the child node IAB4 will experience RLF because the original connected cell cannot be detected further. Traditionally, IAB4 will perform RRC re-establishment (RLF recovery) and send Type-2 RLF indication to its child node. This procedure causes service interruption and impairs NW robustness. Therefore, even if mobility enhancement for the migration node, such as CHO, is introduced, service interruption cannot be reduced if mobility enhancement for the descendant IAB-node is not supported.
Observation 3: Mobility enhancement for the descendant IAB-node is needed to reduce service interruption.
During IAB-node migration, the child node cannot perform legacy handover because the source cell and the target cell do not exist together. However, CHO can work well. The new DU cell can be configured to the child node as a candidate target cell. The trigger for CHO event could be condEventA3, condEventA5, or a new condition, such as the detection of a preconfigured candidate cell.
Similarly, if the DU-cell of a child IAB-node is changed, CHO can be applied to the descendant IAB-node attached to the child IAB-node.
To perform CHO for the descendant IAB-node, source CU needs to get the new DU cell information and send it to the descendant IAB-node aforehand. RAN2 should ask RAN3 if it is feasible. If RAN3 answer yes, CHO for descendant IAB-node has no or little impact on RAN2 specification.
Proposal 3: CHO for descendant IAB-node should be supported even if CHO for the IAB node is not configured.
Proposal 4: Send an LS to RAN3 ask if source IAB-donor CU can get new DU cell information of the migration node. If yes, CHO for descendant IAB-node has no or little impact on RAN2 specification.

Case 2: IAB-DU cell is unchanged after IAB-MT migration
When IAB3-DU cell is unchanged, IAB4-MT and UEs connect to the same cell after IAB3 migration. However, some parameters (such as routing related parameters) need to be reconfigured to the descendant IAB-node.
There are 3 options to send the reconfiguration message to descendant IAB-node.
· Option 1: The target CU sends reconfiguration message to the descendant IAB-node after IAB-node migration.
Option 1 is a basic procedure. Its drawback is the latency of reconfiguration. Before complete reconfiguration, descendant IAB-nodes cannot work well. For example, before get the new routing configuration, IAB4 cannot set destination ID as new destination BAP address (BAP address of donor2-DU).
· Option 2: The source CU sends reconfiguration message of the descendant IAB-node to migration IAB-node, and the migration IAB-node sends the reconfiguration message to its descendant IAB-node after migration.
RRC message for descendant IAB-node is transparent to intermediate IAB nodes. To implement option 2, migration IAB-node needs to parse the RRC message delivering to its descendant IAB node. It will impact both F1 and RRC specification. Moreover, if there are two or more candidate target cells for the migration node, the migration node has to identify different RRC reconfiguration messages to its descendant nodes corresponding to different candidate target cells. It will incur big burden for F1 and RRC design.
· Option 3: The source CU sends reconfiguration message to descendant IAB node and sets initial state of the reconfiguration message as deactivated. The migration IAB node activates the reconfiguration message to the descendant IAB node by BAP PDU after the migration IAB node completes migration.
The impacts on RAN2 specification include: 1) a deactivation indication should be added in the RRC reconfiguration message to the descendant IAB-node; 2) in BAP layer, a RRC message activation indication could be included in the first BAP data PDU or a BAP control PDU from migration node to its child node; 3) if there are more than one candidate target cells for the migration node, more than one sets of deactivated reconfigurations should be preconfigured to the descendant cell.
Both option 2 and option 3 can reduce latency of reconfiguration for the descendant IAB-node and then reduce service interruption. Comparing option 2 and option 3, option 2 will impact both RAN2 and RAN3 specification, and option 3 will impact RAN2 only. Option 3 has less specification impact and easier to be implemented so it is preferred.
Proposal 5: RRC reconfiguration to the descendant IAB-node can be pre-configured by source CU and activated by the migration IAB-node.
DAPS-like
Neither RAN2 nor RAN3 has clear understanding on DAPS-like [2][3]. We need to consider DAPS-like from two basic aspects.
· DAPS-like vs. DC
In RAN3 LS [3], it is stated that “WA: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors; DAPS-like solution is not precluded”. So we think DAPS-like is different to NR-DC. However, during the discussion in [1], some companies consider DAPS-like based on NR-DC architecture. From this aspect, DAPS-like should not be studied separately. 
From two aspects, we think DAPS-like should be focus on single-connection scenario.
1) In diverse IAB deployment scenarios, both single-connection scenario and DC are applicable; 
2) DC is not a mandatory capability for IAB-MT, 
Observation 4: DAPS-like should be focus on single-connection scenario.
· Use case of DAPS-like
Whether DAPS-like is needed depends on the potential use case(s). One objective of eIAB WID is “Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery”. In single-connection scenario, DAPS-like is an attractive (or unique) solution to reduce service interruption.
Taking Figure 1 as an example, when IAB3 performs migration from IAB1 to IAB2, if IAB3 can receive DL data from both IAB1 and IAB2 during the migration, the service interruption in IAB3 and its descendant nodes can be reduced.
Observation 5: DAPS-like is an attractive (or unique) solution to reduce service interruption in single-connection scenario.
Proposal 6: DAPS-like should be used to reduce service interruption in single-connection scenario.
DAPS-like in IAB is different to DAPS in Rel-16 because there is no PDCP entity in IAB node. But the basic principle and procedure can be reused.
Proposal 7: DAPS-like should follow the basic principles of DAPS in Rel-16:
· Allow simultaneous DL reception on the paths from both donors;
· Not allow simultaneous UL new data transmissions on the paths to both donors;
· L1/L2 feedback, HARQ retransmission and RLC retransmission to the source node are allowed during DAPS-like migration.
DAPS-like architecture had been discussed during last two meetings. Basically, the DAPS-like architecture for the migration node could be defined as Figure 2. The main question is one or two BAPs in the migration node during DAPS-like procedure. Since BAP function is data routing, one BAP is enough when two routing configurations which are from source CU and target CU separately are configured to the migration node.


[bookmark: _Ref70587630]Figure 2 Architecture of the migration node

Proposal 8: One BAP entity in the migration node can be used to correspond with the BAPs in source and target nodes.   
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we get below observations and proposals:
CHO:
Observation 1: If Type-2 RLF indication can trigger CHO, extra service interruption may be introduced.
Observation 2: Event A4 which considers neighbor cell alone is not applicable to IAB deployment.
Proposal 1: Type-2 RLF indication and Event A4 are not supported as CHO execution conditions.
Proposal 2: Confirm IAB-DU cell can be changed after IAB-node migration.
Observation 3: Mobility enhancement for the descendant IAB-node is needed to reduce service interruption.
Proposal 3: CHO for descendant IAB-node should be supported even if CHO for the IAB node is not configured.
Proposal 4: Send an LS to RAN3 ask if source IAB-donor CU can get new DU cell information of the migration node. If yes, CHO for descendant IAB-node has no or little impact on RAN2 specification.
[bookmark: _GoBack]Proposal 5: RRC reconfiguration to the descendant IAB-node can be pre-configured by source CU and activated by the migration IAB-node.
DAPS
Observation 4: DAPS-like should be focus on single-connection scenario.
Observation 5: DAPS-like is an attractive (or unique) solution to reduce service interruption in single-connection scenario.
Proposal 6: DAPS-like should be used to reduce service interruption in single-connection scenario.
Proposal 7: DAPS-like should follow the basic principles of DAPS in Rel-16:
· Allow simultaneous DL reception on the paths from both donors;
· Not allow simultaneous UL new data transmissions on the paths to both donors;
· L1/L2 feedback, HARQ retransmission and RLC retransmission to the source node are allowed during DAPS-like migration.
Proposal 8: One BAP entity in the migration node can be used to correspond with the BAPs in source and target nodes.   
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