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1. [bookmark: _Ref68076736][bookmark: _Toc68162756][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#112e[1], we already agreed to reduce the service interruption for topology migration: 
	Consider enhancements to topology adaptation that improve: 
Robustness, e.g., to rapid shadowing, 
service-interruption, 
load balancing among different IAB-nodes, IAB-donor-DUs and IAB-donor-CUs, and 
reduction in signaling load.


In RAN2#113e[2], there were the following agreements with respect to conditional handover for IAB migration:
	RAN2 to discuss CHO and start with intra-donor CHO until RAN3 has made progress on inter-donor IAB-node migration.
R2 confirm the intention Rel-16 CHO is / can be used for IAB-MT (FFS whether any modification is needed). 
R2 assumes that Rel-16 specification is the baseline for the configuration of default route, IP address(es) and target path for intra-donor CHO.



Based on the above inputs from previous meetings, we would like to share our views regarding intra-donor CHO.
2. [bookmark: _Ref68076679][bookmark: _Toc68162757]Discussion
The existing CHO procedure in R16 was designed for single UE handover. When certain preconfigured radio condition for a preconfigured handover command for a UE fulfils, handover is triggered at the UE side and the UE initiates connection setup with the target cell. However, for an IAB node, there can be descendant nodes (UE/IAB node), wherein the migration of an IAB node impact on BAP routing of its descendant nodes. 
For intra-donor intra-donor-DU migration, the destination addresses of both UL and DL data transmission for both the migration IAB node and its descendant IAB nodes have not been changed after the migration of an IAB node. However, the configured BAP paths for the descendant IAB nodes of the migration IAB node of the migrated IAB nodes are corrupted due to the parent IAB-DU switch of the migration IAB node. 
Observation 1: [bookmark: _Ref68076694]After the intra-CU intra-donor-DU migration of an IAB node based on CHO cmd, the original UL/DL BAP paths for the descendant IAB nodes of the migration IAB node are broken.
According the existing BAP routing configuration, the migration IAB node can select a proper next stop IAB node for data forwarding according to the destination BAP address for any received BAP PDU to be forwarded. This means that there is no data loss and the service data transmission can continue during the migration procedure. However, even though data forwarding for descendant IAB node can be achieved by  BAP path reselection according the destination BAP address carried by a BAP PDU without BAP path reconfiguration, this should not be a usual situation because it cause uncertainty for QoS management (e.g. latency, data rate). Hence, BAP path reconfiguration for descendant IAB nodes is preferred. 
Proposal 1： [bookmark: _Ref68076613]When intra-CU intra-donor-DU CHO is triggered for a migration IAB node, the BAP path of all descendant IAB nodes of the migration IAB node can be reconfigured by the CU.
In case intra-donor inter-donor-DU migration based on CHO cmd, when an IAB node switches from one donor-DU to another donor-DU, the donor-DU of the IAB node and all its descendant IAB nodes has been changed from the source donor-DU to the target donor-DU. As for intra-CU migration, the BAP address both the migration IAB nodes and its descendant IAB nodes can be kept unchanged. In UL, the destination address for data forwarding has to be changed for both the migration IAB node and its descendant IAB nodes.
Observation 2: [bookmark: _Ref67384712]When an IAB switches to a new donor-DU, for the descendant IAB nodes of the migration IAB node,
a) the original UL/DL BAP paths for data forwarding are broken;
b) the destination for UL data forwarding is changed to new donor-DU.
Based on the above discussion, we propose:
Proposal 2： When an IAB node migrates to a new donor-DU without CU switch according to a CHO cmd, the BAP routing of all its descendant IAB nodes should be reconfigured.
Observation 3: [bookmark: _Ref67384714]In a while after donor-DU switch of an IAB node based on CHO, there can be still some ongoing BAP PDUs from descendant IAB nodes with the BAP address of the original donor-DU.
As the DL destination BAP address can be assumed unchanged, the ongoing DL BAP PDU being transmitted can be transmitted to the destination IAB node according to Rel-16 BAP routing policy, i.e. to perform BAP routing based on BAP address if BAP path carried in a BAP PDU is not valid. However, for UL BAP PDU being transmitted, its carried BAP address is the BAP address of the original donor-DU, which cannot be used to route the BAP PDUs to the new donor-DU. In order to avoid data loss, we propose:
Proposal 3： A migrated IAB node according to preconfigured CHO cmd should route the received BAP PDU with the BAP address of the source donor-DU to the new donor-DU.
As discussed above, when an IAB node has switched its donor IAB-DU, the BAP routing configuration of its descendant node should be reconfigured. Due to the signaling transmission latency fluctuations of radio signal transmissions, different descendant IAB nodes may receive the BAP routing configuration signaling and execute the signaling with different time. In Figure 1, IAB1 switches from donor-DU1 to donor-DU2 according to a preconfigured CHO command. During the procedure of BAP routing configuration of the descendant IAB nodes, IAB1, IAB2 and IAB4 have received and completed BAP routing reconfiguration ahead of IAB3 and not known that IAB3 has not completed its BAP routing reconfiguration yet. Thus IAB4 may generate BAP PDU with the BAP address of donor-DU2. When IAB3 receives the BAP PDU with the BAP address of donor-DU2, it will regard the BAP PDU as unknown one and discard the BAP PDU according to the specified procedure as in section 5.5 for unknown data handling in 3GPP TS 38.340 v16.3.0.
[image: ]
[bookmark: _Ref67041193][bookmark: _Toc68163256]Figure 1 illustration of BAP routing reconfiguration of descendant IAB nodes
Observation 4: After CHO of a migration IAB node, unexpected BAP PDU discard may occur due to non-synchronized BAP routing reconfiguration among its descendant IAB nodes. 
In order to avoid the BAP PDU discard mentioned above, certain mechanism can be introduced to avoid undesired BAP PDU discard. Two options can be considered:
· Option 1: the CU to ensure the BAP routing reconfiguration top-down order of the descendant IAB nodes. This means that the CU has to reconfigure the BAP routing configuration of the descendant IAB nodes of the migrated IAB node iteratively according to top-down order. This options has considerable latency to complete the BAP route reconfiguration for all descendent IAB nodes.
· Option 2: the CU send a notification to all descendant IAB nodes of the migrated IAB node to stop BAP PDU discard until its BAP routing configuration is reconfigured. 
Proposal 4： RAN2 consider the following two options to avoid BAP PDU discard in intra-CU inter-donor-DU CHO, for descendant IAB nodes of the migration IAB node, with Option 2 preferred:
a) Option 1: the CU to ensure the top-down BAP routing reconfiguration order; 
b) Option 2: the migration IAB node to notify these IAB nodes to suspend BAP PDU discard.
For rerouting of BAP PDU with BAP address of original BAP PDU to the new donor-DU, an intermediate IAB node rewrites the BAP header of the BAP PDU with BAP address of original donor-DU with the BAP address of the new donor-DU, according to the new BAP routing configuration. In this case, the new donor-DU handle the received rerouted BAP PDU in the same way as non-rerouted BAP PDUs, i.e., the new donor-DU can deliver the BAP SDU to upper layer in a normal way. 
Proposal 5： Upon reception of a BAP PDU with BAP address of the source donor-DU, a migrated IAB node should rewrite BAP header with new BAP address of the target donor-DU.
According Rel-16 CHO, Event A3 and Event A5 can be configured to trigger conditional handover of a UE:
· Event A3: Neighbour becomes offset better than SpCell;
· Event A5: SpCell becomes worse than threshold1 and neighbour becomes better than threshold2.
According to Event A3 or A5, an IAB node may switch to a parent IAB node when preconfigured condition fulfils. It is reasonable to reuse this two trigger conditions for IAB node CHO.
Proposal 6： Similar as in R16 CHO, Event A3 and A5 are supported for IAB CHO.
In previous meetings, there are discussions whether RLF detection, Type 2 RLF indication, or Type 4 RLF indication should be supported to trigger CHO for an IAB node. Below are some related analysis:
· When an IAB node detects RLF, it still has the chance to re-establish the radio connection with the original parent IAB node. Handover to another parent IAB node when RLF is detected may result in a sub-optimal topology and it may be necessary to migrate back to the original parent IAB node afterwards.
· Similarly, when Type 2 RLF indication is received while no corresponding Type 4 RLF indication has been received from its parent IAB node yet, its parent IAB node is trying to recover the radio connection, with either the original parent IAB node or a new one. If an IAB node switches to another parent IAB node upon Type 2 RLF indication reception while its original parent IAB node has successfully recovered the radio connection, the IAB network topology may have to be adapted again in order to optimize the IAB network topology, which means additional signal procedure and the service interruption due to topology adaptation.
· When Type 4 RLF indication is received by an IAB node, it means its parent IAB node cannot find a suitable target parent IAB node and the IAB node has to find a suitable target parent IAB node anyway. There are two options which were mentioned in previous discussions:
· Option I: The IAB node performs radio connection re-establishment procedure as legacy UE.
· Option II: a CHO cmd is configured for the IAB node with Type 4 RLF indication as triggering condition. The IAB node switches to the target parent IAB node indicated in the CHO cmd when Type 4 RLF indication is received from its parent IAB node.
For both Type2 and Type4 RLF indication based CHO triggering, the network may perform early preparation for the topology migration based on CHO cmd and the topology migration could be quicker compared to radio connection re-establishment procedure. However, if Event A3 and A5 are already supported for CHO, any IAB node configured with Event A3 and A5 based CHO can find a suitable target parent IAB node before RLF occurrence, which means CHO triggering based on Type 2 or Type 4 indication is not necessary.
Observation 5: CHO triggered by RLF detection or Type 2 RLF indication may result in ping-pong topology adaptation.
Observation 6: When CHO based on Event A3/A5 is configured for an IAB node, topology migration can be triggered based on CHO cmd before Type2/Type 4 RLF indication triggering by the IAB node.
Proposal 7： New CHO triggering conditions, such as RLF detection and Type 2/Type4 RLF indication, should not be supported.
3. [bookmark: _Toc68162758]Conclusion
In this contribution, we have discussed the inter-CU conditional handover procedure and analyzed the DAPS like operation for inter-donor topology migration. There are the following observations:
Observation 1: After the intra-CU intra-donor-DU migration of an IAB node based on CHO cmd, the original UL/DL BAP paths for the descendant IAB nodes of the migration IAB node are broken.
Observation 2: When an IAB switches to a new donor-DU, for the descendant IAB nodes of the migration IAB node,
a) the original UL/DL BAP paths for data forwarding are broken;
b) the destination for UL data forwarding is changed to new donor-DU.
Observation 3: In a while after donor-DU switch of an IAB node based on CHO, there can be still some ongoing BAP PDUs from descendant IAB nodes with the BAP address of the original donor-DU.
Observation 4: After CHO of a migration IAB node, unexpected BAP PDU discard may occur due to non-synchronized BAP routing reconfiguration among its descendant IAB nodes. 
Observation 5: CHO triggered by RLF detection or Type 2 RLF indication may result in ping-pong topology adaptation.
Observation 6: When CHO based on Event A3/A5 is configured for an IAB node, topology migration can be triggered based on CHO cmd before Type2/Type 4 RLF indication triggering by the IAB node.

Based the above discussions and observations, we have the following proposals:
Proposal 1： When intra-CU intra-donor-DU CHO is triggered for a migration IAB node, the BAP path of all descendant IAB nodes of the migration IAB node can be reconfigured by the CU.
Proposal 2： When an IAB node migrates to a new donor-DU without CU switch according to a CHO cmd, the BAP routing of all its descendant IAB nodes should be reconfigured.
Proposal 3： A migrated IAB node according to preconfigured CHO cmd should route the received BAP PDU with the BAP address of the source donor-DU to the new donor-DU.
Proposal 4： RAN2 consider the following two options to avoid BAP PDU discard in intra-CU inter-donor-DU CHO, for descendant IAB nodes of the migration IAB node, with Option 2 preferred:
Proposal 5： Option 1: the CU to ensure the top-down BAP routing reconfiguration order; 
Proposal 6： Option 2: the migration IAB node to notify these IAB nodes to suspend BAP PDU discard.
Proposal 7： Upon reception of a BAP PDU with BAP address of the source donor-DU, a migrated IAB node should rewrite BAP header with new BAP address of the target donor-DU.
Proposal 8： Similar as in R16 CHO, Event A3 and A5 are supported for IAB CHO.
Proposal 9： [bookmark: _GoBack]New CHO triggering conditions, such as RLF detection and Type 2/Type4 RLF indication, should not be supported.
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