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Introduction
In previous meetings, RAN3 has discuss the CHO and DAPS-like. Since we have the agreement that “RAN3 further studies “DAPS-like” solution after RAN2 has conclusions”, so we may focus on CHO first. Moreover, we also discuss the inter-CU topology adaptation in this contribution. We will further analyses DU migration and descendant node migration.
[bookmark: _Ref178064866]Discussion
CHO and DAPS-like
CHO 
We have the following agreement for CHO in last RAN3 meeting.
Rel-16 CHO is supported for INTRA-donor migration of IAB-MT
Issue of CHO for RLF need to be addressed; To be continued...
FFS whether the descendant nodes and UEs receive RRC reconfiguration messages before migrating IAB node connects to target path




In this part, we would like to explore starts with the change of cell ID. For intra-CU migration, the descendant IAB-nodes/UEs will connect to the same IAB-node after IAB-node migration. It is possible that the IAB-DU cell is unchanged. But it should not be mandatory because it is source IAB-donor CU’s decision whether to reconfigure IAB-DU cell after IAB-node migration. For inter-donor migration, it is not reasonable to preclude IAB-DU migration after IAB-MT migration which we discuss the details in chapter 2.2. Different CUs manage different resources, so it is very possible that target IAB-donor CU reconfigures different resources to IAB-DU and IAB-DU cell is changed after IAB-node migration. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 1: RAN3 confirms IAB-DU cell can be changed after IAB-MT migration for both intra-CU migration and inter-CU migration.
We can consider two cases: IAB-DU cell is changed and IAB-DU cell is unchanged after IAB-node migration.
Case 1: DU cell of migrating IAB node is unchanged after IAB-MT migration
When DU cell of migrating IAB node is unchanged, child node and UEs connect to the same cell after migrating IAB node 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. The drawback is the latency of reconfiguration. Before child node gets the new routing configuration, it cannot set destination ID as new destination BAP address (BAP address of target donor DU).
· Option 2: The source CU sends reconfiguration message of the descendant IAB-node to migration IAB-node, and 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. For CHO case, it is worth mentioning that donor CU may configure more than one reconfiguration messages (e.g., two) for different target path. Which buffered RRC reconfiguration message migrating IAB node sends to descendant node and UE, depends on which target path that migrating IAB node accesses. It means that the migrating IAB node not only needs to recognize the RRC reconfiguration message for descendant node but also needs to know which RRC reconfiguration message belong which configuration (target path). It will significant impact both F1 and RRC specification. 
· Option 3: The source CU sends reconfiguration message to descendant IAB-node and sets initial state of the reconfiguration message as deactivated. 
The descendant nodes and UEs may receive more than one reconfiguration messages for different target path, they execute specific configuration depends on which target path migrating IAB node accesses. After migrating IAB node connect to the certain target path, it should notify the child node with BAP indication message. This message is used to active a certain RRC reconfiguration message. 
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 how to achieve option 2 is not clear i.e., deep parse RRC reconfiguration message for descendant node and UE. Option 3 has less specification impact and easier to be implemented.
Proposal 2: RRC reconfiguration to the descendant IAB-node can be pre-configured by source CU and activated certain RRC reconfiguration message by the migration IAB-node in CHO.
Case 2: DU cell of migrating IAB node is changed after IAB-MT migration
During IAB-node migration, the child node cannot perform legacy handover as migrating IAB node because both source cell and target cell of child node 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 same as R16 or introduce a new condition, such as the detection of a preconfigured candidate cell which can depend on RAN2’s decision.
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 beforehand. RAN3 should discuss whether source IAB-donor CU can get new DU cell information of the migration node and how to achieve this.
Proposal 3: RAN3 discuss whether source IAB-donor CU can get new DU cell information of the migration node beforehand.
DAPS-like
Based on the LS in [1] “RAN2 did not understand what is intended for “DAPS-like” solution in the RAN3 LS, and what should be achieved with that.” And they have no conclusion on DAPS-like in last RAN2 meeting. We would like to further clarify something to motivate the discussion in RAN2.
DAPS-like vs. DC
We agreed that “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 DAPS-like is different from NR-DC. Considering diverse IAB deployment scenarios, DC is not a mandatory capability for IAB-MT. We think DAPS-like should be focus on single-connection scenario.
Observation 1: DAPS-like should be focus on single-connection scenario.
Use case of DAPS-like
In single-connection scenario, DAPS-like is an attractive (or unique) solution to reduce service interruption. If migrating IAB node can receive DL data from both source parent node and target parent node when migrating IAB node performs migration, the service interruption in migrating IAB node and its descendant nodes can be reduced.
Proposal 4: DAPS-like should be used to reduce service interruption in single-connection scenario.
Inter-CU migration
DU migration
The specificity of IAB is owned DU part. When we study IAB migration in inter-CU, the most controversial point is whether to support DU migration. We understand DU migration is complex. The UE/IAB-MT context transfer, F1 setup procedure etc. should be considered. However, RAN3 needs to support more scenarios including DU migration in release 17. It has benefit for some cases as we analyse below.
We study RLF recovery but we cannot guarantee that RLF will be able to recover to the source link/source CU eventually. It will lead that data traffic go through other path which under other CU if F1 terminates points are not changed. In fact, data always via target path is not reasonable. For another case, source path suffers RLF and it is failed to route on-going F1 to target path before service interruption. The IAB-DU has to establish a new F1 with target CU. In a word, IAB node migrates to target donor CU, including new F1 setup, is one of way to address long term RLF. Expect RLF scenario, IAB node may also totally migrate to other CU. For example, source CU cannot provide the services that IAB node subscribed, IAB node have to migrate to a donor CU which support such services.
Furthermore, the benefit of non-DU migration is not significant. It omits the F1 setup procedure but increase the interaction between source CU and target CU i.e., QoS, amount of data in Xn interface. 
Proposal 5: RAN3 supports and will further studies the detail of DU migration.
As we agreed in last meeting [2], inter-donor migration may terminate after top-level IAB-MT migration. The scenarios could be load balance, source path temporary RLF, the measurement of target parent node is better than source parent node and etc. 
Base on the all mentioned cases, IAB-DU migrates to target donor CU (new F1 setup) or routed F1 via target path should depend on source CU. Since the source CU has the full information to make a decision e.g., source CU knows that whether source link tend to recovery/provide service or not. Apparently, source CU can not only trigger F1 route to target path but also decides to move the F1 back to source path. If source CU decides DU migration, a F1 signalling can be used to inform IAB-DU to trigger F1 setup procedure to target CU. Source CU controls the timing to trigger new F1 setup procedure. e.g., after F1 routed to target path.
Proposal 6: Whether performs DU migration depends on source CU’s decision.
Proposal 7: Source CU informs IAB-DU to trigger F1 setup procedure to target CU via F1 signalling for DU migration.
Descendant node migration
Case 1: Top-down (gradual)
a. Basic migration procedure
RAN3 has a common understanding that the first step of inter-CU migration is migrating IAB node MT reconfiguration for top-down. In this procedure, the new IP address would be obtained by migrating IAB node and configuration of BH RLC channels etc. on the target path. After that, source CU routes migrating IAB node F1 to target path using new IP address. 
For DU migration scenario, the child node MT reconfiguration meaningful only after migrating IAB node DU changed cell ID. In new F1 setup procedure, the target CU will allocate new cell ID. Thus, child node MT reconfiguration should after migrating IAB node DU F1 setup procedure. The question is how to sends RRC reconfiguration to child node MT. RAN3 considers 2 logical IAB-DU in the same physical node. It means that the F1 between source CU and migrating IAB node logical DU1 is still active when new F1 setup. RRC reconfiguration message for child node MT is sent from source CU via target path after the F1 between target CU and migrating IAB node logical DU2 is established. Actually, we can limit the routed F1 via target path only send RRC configuration message for descendent nodes and UEs in DL. It avoids migrating IAB node confusing when receive various signalling during migration procedure. 
Observation 2: UE/IAB-MT migration after F1 setup with target CU.
Observation 3: 2 logical DUs are required in top-down migration.
b. How to trigger UE/IAB-MT reconfiguration
After parent IAB node migration, including MT reconfiguration and F1 setup procedure, the next step is child MT/UE reconfiguration. There are two potential issues raised about descendant node migration. 
One is target cell ID of child node. The source CU does not know the target cell ID so that it is impossible for child node to convey the target cell ID in Xn handover request message to target CU. The other issue is the timing of the UE context fetch. The UE context migration can be executed as long as the migrating IAB node accesses to target parent node to avoid meaningless UE context transfer in some unstable migration cases. 
We study two ways to address the above issues. The detailed procedure is shown as below. 
Method 1: target CU triggers UE/child IAB-MT reconfiguration
After migrating IAB node has been successfully migrated, target CU should send an XnAP message to source CU to trigger UE reconfiguration procedure. In order to write the mandatory IE, target cell ID, in Xn handover request message, the new introduced XnAP message should be able to convey the target cell ID of UE/IAB-MT to source CU. Furthermore, this new introduced XnAP message also includes UE context fetch request for the next step preparation (child-MT/UE migration). It is an implicit indication that the migration procedure of migrating IAB node is finished.
Observation 4: Target CU can trigger UE/IAB-MT reconfiguration via XnAP message, which include UE context request and target cell ID of UE/IAB-MT.
Method 2: source CU triggers UE/child IAB-MT reconfiguration
Apparently, migrating IAB-DU knows the new cell ID in target CU after new F1 setup procedure. The difference from method 1 is that the new cell ID of migrating IAB node is sent by migrating IAB-DU to source CU via F1AP message. And then, source CU judges whether the UE/IAB-MT need to be migrated and sends Xn handover request message to target CU if needed. The Xn handover request message includes new cell ID and UE/IAB-MT context.
Observation 5: Source CU triggers UE/child IAB-MT reconfiguration via Xn handover request message after target cell ID of UE/IAB-MT is sent by migrating IAB-DU to source CU via F1AP message.
Compare method 1 and method 2, method 1 requires target CU knows which descendant nodes and/or UEs planned to migration which is based on source CU decision. Then target CU can trigged reconfiguration for such IAB node and UEs via XnAP message. We agreed send topology information to target CU but it not means that all IAB nodes and UE under the migrating IAB node should be migrated. Therefore, it is better to inform target CU that which UE/child node would like to migrate in Xn handover request message during the reconfiguration of parent node MT.
For method 2, source CU decides whether to migrate child MT/UE after parent node migration complete. The target CU does not need to know in advance which IAB-MT/UEs would like be migrated. However, 2 logical DUs for parent node are necessary. Since the old F1 cannot be released for a while after new F1 is setup. Perhaps we can limit the source F1 connection only send target cell ID to source CU in UL to reduce complexity. 
Moreover, OAM is another way to obtain the target cell ID of UE/IAB-MT. It no needs introduce additional signalling to inform source CU about target cell. Anyway, the signalling that triggers source CU starts UE/IAB-MT migration is still required
Method 1, method 2 and OAM all seem feasible, RAN3 can further analyses their benefits, use cases and etc.
Proposal 8: Source CU receives target cell ID for child-MT/UE via XnAP message or F1AP message or OAM before handover preparation for child-MT/UE.
Base on all above analyses and previous agreements, inter-CU migration for top-down follows below sequence: 


Figure 1. IAB migration for top-down
Case 2: Bottom-up (gradual)
Before UE/child IAB-MT migration, the migrating IAB node should perform F1 setup via source path with target CU first. Target CU allocates new cell ID for migrating IAB node in this procedure. It is followed by an XnAP message or F1AP message in order to send target cell ID to source CU which is similar as top-down migration. After that, target CU receives handover request and feedbacks the RRC reconfiguration message to UE/child IAB-MT through new F1 via source path. The final step is the migrating IAB-MT migration. The flow chart of bottom-up is shown as below, which omits the same detail part as figure 1.


Figure 2. IAB migration for bottom-up
[bookmark: _GoBack]The risk of bottom-up is resource consumption. If top level node migration fails, the RRC reconfiguration received by UE/IAB-MT is meaningless. But we consider that the descendant node and migration node keep the old configuration for a while until top level nodes migration successful. If top level node migration failed, descendant node can connect to parent node by old configuration. This is a quick procedure hence the waste of resources is not significant.  Since we not meet too many issues for bottom-up migration and it is feasible, we suggest RAN3 takes the disadvantage into account and further analyse the benefits and the degree of complexity for bottom-up migration first. 
Proposal 9: RAN3 analyses the benefits and degree of complexity for bottom-up migration first
Conclusion
The following is observed:
Observation 1: DAPS-like should be focus on single-connection scenario.
Observation 2: UE/IAB-MT migration after F1 setup with target CU.
Observation 3: 2 logical DU is required in top-down migration
Observation 4: Target CU can trigger UE/IAB-MT reconfiguration via XnAP message, which include UE context request and target cell ID of UE/IAB-MT.
Observation 5: source CU triggers UE/IAB-MT reconfiguration via Xn handover request message after target cell ID of UE/IAB-MT is sent by migrating IAB-DU to source CU via F1AP message.
The following is proposed:
Proposal 1: RAN3 confirms IAB-DU cell can be changed after IAB-MT migration for both intra-CU migration and inter-CU migration.
Proposal 2: RRC reconfiguration to the descendant IAB-node can be pre-configured by source CU and activated certain RRC reconfiguration message by the migration IAB-node in CHO.
Proposal 3: RAN3 discuss whether source IAB-donor CU can get new DU cell information of the migration node beforehand.
Proposal 4: DAPS-like should be used to reduce service interruption in single-connection scenario.
Proposal 5: RAN3 supports and further studies DU migration. 
Proposal 6: DU migration depends on source CU’s decision.
Proposal 7: Source CU informs IAB-DU to trigger F1 setup procedure to target CU via F1 signalling.
Proposal 8: Source CU receives target cell ID of child-MT/UE via XnAP message or F1AP message or OAM before handover preparation for child-MT/UE.
Proposal 9: RAN3 analyses the benefits and degree of complexity for bottom-up migration first
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