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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new WID for mobile IAB-node [1] has been approved to be discussed in Rel-18, and following detail objectives are identified mainly focus on RAN3 and RAN2.
	· 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]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· 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]


In this contribution, enhancement for mobile IAB-node mobility is discussed, including aspects related to group mobility with its served UE.
2. Discussion
Mobile attribute notification of mobile IAB-node
	The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 
P1: RAN2 to discuss scenarios, if and where enhancements to cell (re-)selection to/from the mobile IAB-node apply, e.g. based on mobile IAB-node broadcast parameter (this point doesn’t preclude other potential usage of Bcast info).
P2: Can discuss whether The mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU,


Mobile IAB-node is different from stationary IAB-node in many aspects. For the topology, mobile IAB-node can only serve for UEs and doesn’t have any descendant IAB-nodes. And mobile IAB-node is to support inter-donor full migration while the stationary IAB-node can only support partial migration in Rel-18. In addition, the mobile IAB-node may have two logical IAB-DUs to support full migration which is also not supported by the stationary IAB-node. It is essential for IAB-donor-CU to be aware of the mobile attribute of the mobile IAB-node so that it can make smart UE handover and IAB-node topology adaptation.
Based on the agreement below in RAN3 117-e meeting [2].
	The donor CU should know that the IAB node is “mobile”. 


And in R16 for the stationary IAB-node, in IAB-node integration procedure, the IAB-MT includes the IAB-node indication in RRCSetupComplete message to indicate its IAB capability and to assist the IAB-donor to select an AMF supporting IAB. This can be also applied to the mobile IAB-node.
Proposal 1: Mobile IAB-MT includes the mobile attribute in RRCSetupComplete message to IAB-donor-CU.
Similarly, during the inter-donor migration for mobile IAB-node, mobile attribute of mobile IAB-node needs to be exchanged between source IAB-donor and target IAB-donor via XnAP or NGAP.
[bookmark: _Hlk110428868]Proposal 2: Mobile attribute of mobile IAB-node needs to be exchanged between source IAB-donor and target IAB-donor via XnAP or NGAP during inter-donor migration procedure.
In the case of mobile IAB-node, the UEs can be classified into onboard UEs and surrounding UEs. For the onboard UEs, it’s better to camp on the cells of mobile IAB-nodes so that the onboard UEs can perform handover accompany with the serving mobile IAB-node. And cells of stationary IAB-node or cells of IAB-donor is prioritized than cells of mobile IAB-node for the surrounding UEs to access. Therefore, stationary IAB-node and mobile IAB-node needs to be distinguished from the UE point of view. And the mobile attribute of mobile IAB-node needs to be broadcast to UEs in broadcast information, e.g., SIB1.
[bookmark: _Hlk110845691]Proposal 3: Mobile IAB-node broadcasts its mobile attribute to UEs, e.g., via SIB1.
Differentiation between onboard UEs and surrounding UEs
For inter-donor full migration due to mobility of the mobile IAB-node, all onboard UEs needs to perform migration together with the mobile IAB-node. While for the surrounding UEs camping on the mobile IAB-node, migration together with the mobile IAB-node is not an optimal choice. Once the surrounding UEs perform migration together with the mobile IAB-node, the measurement result of serving cell become worse gradually due to the mobility of mobile IAB-node, and the surrounding UEs may need to perform handover again within a short time. 
In addition, as specified in the WID, no optimizations are for the targeting of surrounding UEs, which means all enhancements related to group mobility are only considered for the onboard UEs. And based on the following conclusions in RAN3 117-e meeting [2] and RAN2 119-e meeting [3]. RACH-less handover may be only considered for on-board UEs rather than surrounding UEs. Therefore, it’s necessary to differentiate onboard UEs and surrounding UEs for IAB-donor.
	RAN2 119-e:
R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 
RAN3 117-e:
The focus of the mobility procedures enhancements is “on-board” UEs. 
It is FFS whether the network can identify on-board UEs or surrounding UEs
RAN3 to discuss whether to support means to identify onboard UEs.


Proposal 4: To differentiate onboard UEs and surrounding UEs of mobile IAB-node for IAB-donor.
Mobility of mobile IAB-node together with its served UEs


Figure 1. Example of inter-donor migration of mobile IAB-node and its served UE
[bookmark: OLE_LINK9]As shown in Figure 1, the IAB-MT of mobile IAB-node migrates from source IAB-donor1 to target IAB-donor2, and the mobile IAB-node has two logical IAB-DUs that IAB-DU1 terminates at IAB-donor-CU1 and IAB-DU2 terminates at IAB-donor-CU2. As for a served UE of the mobile IAB-node, it performs migration from IAB-DU1 to IAB-DU2.
In legacy handover procedure, gNB triggers handover for each individual UE based on the measurement report and sends the Handover Request to target gNB with the information of target cell ID. And the target gNB performs admission control for the according UE. For the mobile IAB-node mobility scenario, a mass of UEs need to perform handover from source IAB-donor to target IAB-donor within a short time period. Bundling all the UE in a handover procedure has the advantage for the target IAB-donor to perform admission control for all handover UEs. And it’s beneficial for the target IAB-donor to configure the BH BAP configuration in the target path for all handover UEs rather than for each individual UE. Therefore, message for handover all onboard connected UEs can be bundled together in XnAP for group mobility to optimize the admission control and BH configuration for the target IAB-donor. For example, a group-based Handover Request and Handover Request Acknowledge are used for all onboard connected UEs of mobile IAB-node.
Proposal 5: For group mobility, a group-based Handover Request and Handover Request Acknowledge are used for all onboard connected UEs of mobile IAB-node.
Moreover, as for the served UEs of mobile IAB-node, since IAB-DU1 and IAB-DU2 are co-located physically and the serving mobile IAB-node doesn’t change for UE during the whole full migration procedure, which means the air interface between the UE and the mobile IAB-node may be maintained. In this case, some lower layer configurations (RLC, MAC and PHY) can be reused before and after migration. For IAB-DU2, it can reuse some the lower layer configurations of IAB-DU1, and these configurations can be informed from source IAB-donor1 to target IAB-donor2. And for UE, most of the lower layer configurations can be kept and UE is only configured with the delta configuration specified to the target IAB-donor, e.g., key and security algorithms. 
Proposal 6: The served UE of mobile IAB-node may keep lower layer configurations (RLC, MAC and PHY) during inter-donor full migration together with the mobile IAB-node.
Conclusion
This contribution aims to discuss enhancements for mobility of an IAB-node together with its served UEs. And following observations and proposals are concluded.
Proposal 1: Mobile IAB-MT includes the mobile attribute in RRCSetupComplete message to IAB-donor-CU.
Proposal 2: Mobile attribute of mobile IAB-node needs to be exchanged between source IAB-donor and target IAB-donor via XnAP or NGAP during inter-donor migration procedure.
Proposal 3: Mobile IAB-node broadcasts its mobile attribute to UEs, e.g., via SIB1.
Proposal 4: To differentiate onboard UEs and surrounding UEs of mobile IAB-node for IAB-donor.
Proposal 5: For group mobility, a group-based Handover Request and Handover Request Acknowledge are used for all onboard connected UEs of mobile IAB-node.
Proposal 6: The served UE of mobile IAB-node may keep lower layer configurations (RLC, MAC and PHY) during inter-donor full migration together with the mobile IAB-node. 
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