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[bookmark: _Ref189809556][bookmark: _Ref174151459]1 Introduction
An IAB-node may migrate from one parent to another parent node under different IAB-donor-CU. In Rel-17, partial migration was discussed, while the full migration case has been postponed to Rel-18, as one objective in Rel-18 IAB WID [1]:
	· [bookmark: OLE_LINK42]Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
Note: At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.



In this paper, we mainly focus on the issues about the IAB inter-CU full migration procedures. 
2 Discussion
In full migration scenario, both the migrating IAB-MT and IAB-DU migrates to the target Donor-CU. Specifically, the migrating MT has RRC connection with the target Donor-CU, and the migrating DU has F1 interface with the target Donor-CU. In Rel-18, the mobile IAB-node should have no descendant IAB-nodes, thus the IAB-DU migration is only for the migrating node.
2.1 Scenario and assumption of full migration
· Whether to support mobility for dual connected IAB-node?
Rel-17 IAB discussed how to support the partial migration for single connected IAB-node and how to support the inter-donor topology redundancy. But the IAB migrating and DC should be treated as separated features as in Rel-17. The partial migration for dual connected IAB-node was not supported in Rel-17. Rel-18 IAB WID has pointed that “Solutions should support UE HO and DC”, it is worth to clarify that this is not for the dual connected IAB-nodes, and the full migration for dual connected IAB-node will not be considered in Rel-18.
Observation 1: Rel-17 did not support partial migration for dual-connected IAB-node.
Proposal 1: Rel-18 not consider full migration of dual connected mobile IAB-node.
· Whether a mobile IAB node can connect to a stationary (intermediate) IAB node?
Furthermore, considering the following note in [1],
Note: At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.
Referring to the previous discussion of the R17 IAB partial migration, the main complexity falls on the boundary node and its descendent nodes. And little enhancement is needed for the ancestor IAB-nodes excluding the donor IAB-node. Thus, for R18 IAB full migration, the main complexity focuses on the mobile IAB-node and the donor IAB-node. Therefore, the scenario where a mobile IAB-node connects to a stationary intermediate IAB-node seems similar to the scenario where a mobile IAB-node connects directly to the donor IAB-node.
Based on the above analysis, it is proposed,
Proposal 2: No need to exclude the mobile IAB-node connecting to a stationary intermediate IAB-node.
· How to support DU migration?
As discussed in Rel-17, in full migration, a new F1 interface is to be set up between the migrating DU and the target Donor-CU. Under the rule that a DU should not have multiple F1 interfaces with different CUs and to ensure the UE service continuity, the migrating IAB-node has two logical DUs, which respectively possess F1 interfaces with the source and target CUs, and the UEs switch (handover) from one logical DU to the other. 
In R17, for full migration, the following two implementation alternatives have been proposed in RAN3 #112-e [2] for the two logical DUs in the same IAB node,
The following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed in the scope of Full Migration:
- Alt1: the two logical DUs use separate physical cell resources
[bookmark: OLE_LINK52]- Alt2: the two logical DUs use the same physical cell resources
Considering that the issue of how to include the two logical DUs in the same IAB node may have impacts on other WGs (RAN1/2/4), RAN3 had sent LS (R3-212981) to these WGs to seek some input about the impact analysis of the two alternatives.
Based on the Reply LSs from RAN1/2/4, it is summarized as follows,
· RAN2 reply in [4],
· Alt1 might be a viable a candidate solution, pending standards impact analysis as outlined above.
· Regarding Alt2, several potential issues have been raised in RAN2. Moreover, Alt2 requires co-ordination across multiple WGs.
· RAN1 reply in [3],
· RAN1 has not identified any technical issues for Alt1.
· For Alt2, RAN1 has not reached consensus on how the two logical DUs share the same physical cell resources.
· It is RAN1's understanding that the feasibility of Alt2 is dependent on whether HO can be performed without negatively impacting legacy UEs, regardless if the same or different PCIs are used for the two DUs.
· [bookmark: _GoBack]RAN4 reply in [5],
· Alternative 1 can be supported without impact to RAN4 specification TS 38.133.
Based on the feedback, we see that alternative 1 seems has less specification impact while alternative 2 has a lot of issues (e.g. when to switch the DU configuration, how to ensure all UEs received RRCReconfiguration, etc.) to be solved. 
Thus we suggest:
Proposal 3a: Alt 1, i.e. the two logical DUs with separate PCI and separate resources is preferred to support the full migration.
More specifically, according to the reply LS from RAN1 [3], for the implementation of Alt.1, we have,
	For Alt1, RAN1 understands that the separate physical cell resources used by the two logical DUs may refer to different carriers, or orthogonal time and frequency resources of the same carrier. 


However, more details should be further clarified by RAN1 for the separate physical cell resources, which is highly relevant to the mobile IAB-DU configurations.
Proposal 3b: How to implement the “separate physical resource” should be clarified by RAN1.
2.2 Sequence to support full migration
In Rel-17, the sequences of full nested, gradual bottom-up, and gradual top-down were proposed to support full migration, as shown in Figure 1. The IAB-node 3 is the mobile IAB-node, which has two logical DUs, i.e. IAB-DU 3a and IAB-DU 3b. During the mobility of IAB-node 3, it switches connection from donor CU1 to the donor CU2, and its parent node is switched from donor-DU1 to the fonor-DU2.

Figure 1 Full migration sequences
· In full nested and gradual bottom-up sequences, the F1 interface between DU3b and Donor-CU2 is set up in advance, then the UEs first switch to DU3b , and the MT switches at last. For both options, the RRCReconfiguraiton for UE’s HO are send via the sourve path of IAB-node 3.The difference between the full nested and gradual bottom-up is that the former option transmit the RRCReconfiguraitonComplete of UE towards the CU2 in the target path of the IAB-node 3, while the latter one will forward the ReconfiguraitonComplete of UE via the source path of the IAB-node 3. Therefore, for the full-nested sequence, only the F1-C traffic between DU3b and CU2 to support UE switch needs to be forwarded through the source path of IAB-node 3 (IAB-node 3←→Donor-DU1←→donor-CU2), while the bottom-up sequence may require that both F1-C and F1-U between DU3b and CU2 be forwarded via the source path to allow the inter-topology user plane data transmission as intermediate state of full migration.
· In gradual top-down sequence, the MT switches first as in partial migration. And then the inter-topology transmission via the target path of IAB-node 3 for F1-C and F1-U between DU3a and CU1 are set up. The UEs switch at last. For this option, the RRCReconfiguration and RRCReconfigurationComplete of UE are send via the target path of IAB-node 3. 
Gradual bottom-up and gradual top-down have the intermediate state to reduce service interruption, while full nested can directly migrate the UE traffic to the target path without setting up the inter-topology F1-U transmission. The MT switching first in gradual top-down is reasonable when the link state between the MT and its source parent DU becomes poor, while the UEs switching first in gradual bottom-up and full nested can make sure that the UEs receives HO command before IAB-MT switch to target parent node. 
At current stage, there is no consensus of which one is the best. These 3 sequences should be discussed comprehensively and then to determine whether all of these should be supported (then leave network implementation to determine which sequence is used) or need to be down-selected. We suggest:
Proposal 4: As starting point, RAN3 discuss the full nested, gradual bottom-up, and gradual top-down sequences for supporting the full migration.
3 Conclusion
This paper mainly discusses the potential issues on the IAB-node inter-CU full migration procedure, then we provide the following observations and proposals:
Observation 1: Rel-17 did not support partial migration for dual-connected IAB-node.
Proposal 1: Rel-18 not consider full migration of dual connected mobile IAB-node.
Proposal 2: No need to exclude the mobile IAB-node connecting to a stationary intermediate IAB-node.
Proposal 3a: Alt 1, i.e. the two logical DUs with separate PCI and separate resources is preferred to support the full migration.
Proposal 3b: How to implement the “separate physical resource” should be clarified by RAN1.
Proposal 4: As starting point, RAN3 discuss the full nested, gradual bottom-up, and gradual top-down sequences for supporting the full migration.
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