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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]


[bookmark: OLE_LINK8]In this contribution, enhancement for mobile IAB-node mobility is discussed, including aspects related to procedure of inter-donor full migration and interference mitigation due to mobile IAB-node mobility. 
2. Discussion
Dual logical IAB-DUs of the mobile IAB-node
As shown in Figure 1, for the mobile IAB-node inter-donor full migration, 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. And the following two implementation alternatives may be applied for two logical IAB-DUs as discussed in R17. 
· Alt1: the two logical DUs use separate physical cell resources
· Alt2: the two logical DUs use the same physical cell resources


Figure 1. Example of inter-donor migration of mobile IAB-node and its served UE
And in last meeting, RAN2 has identified the following open issue for mobile IAB-node with dual logical IAB-DUs.
	[bookmark: OLE_LINK6]P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 


Indeed, this issue has been already discussed in R17, and RAN2 made the agreement that the UE needs to be able to treat the separate resources as different cells on L1. And based on the discussion on RAN2, an LS [2] was sent to RAN3, which includes the clarifications below.
	· On the issue of whether RAN2 has found any technical issues for the above Alt1 and Alt2, RAN2 considers Alt1 to be a feasible solution, even though a technical analysis on the specification impact in RAN2 is needed for Rel-17 full migration scenario being considered by RAN3. The UE needs to perform the legacy handover procedures if Alt1 is adopted, and some companies in RAN2 foresee potential standardisation effort for RAN2 if Alt1 is adopted by RAN3. With regards to Alt2, RAN2 has provided below the answers to specific questions raised by RAN3 on Alt2.


Based on the discussion in R17, Alt.1 can be regarded as the baseline for inter-donor full migration. And for the onboard connected UEs, they can perform legacy handover from the cell of the logical mobile IAB-DU1 to the cell of the logical mobile IAB-DU2 as baseline which have already agreed by RAN3 in last meeting [4], or they can perform RACH-less handover or group mobility as an enhancement. 
Proposal 1: Two logical mobile IAB-DUs use separate physical cells during full migration.
Proposal 2: In case two logical IAB-DUs using separate physical cells, served UE performs a legacy handover from the cell of the logical mobile IAB-DU1 to the cell of the logical mobile IAB-DU2 as baseline.
As shown in Figure 1, two logical IAB-DUs (IAB-DU1 and IAB-DU2) can be activated at the same time during the full migration, the BAP modeling specified in R16 and R17 [3] as follow is inapplicable now for the mobile IAB-node with two logical IAB-DUs.
	[bookmark: _Toc100872948]5.2.2	Receiving operation
Upon receiving a BAP Data PDU from lower layer (i.e. ingress BH RLC channel), the receiving part of the BAP entity shall:
-	if DESTINATION field of this BAP Data PDU matches the BAP address, which is configured for this node by the IAB-donor providing this ingress BH RLC channel configuration:
-	remove the BAP header of this BAP Data PDU and deliver the BAP SDU to upper layers;
-	else:
-	deliver the BAP Data Packet to the transmitting part of the collocated BAP entity.


For DL transmission of mobile IAB-node, upon receiving a DL BAP Data PDU from IAB-donor-DU1 or IAB-donor-DU2 by mobile IAB-MT, BAP entity of mobile IAB-MT shall remove the BAP header of this BAP Data PDU since the mobile IAB-node has no descendant IAB-nodes and it’s the destination node on the BH link. And the BAP entity of mobile IAB-MT delivers the BAP SDU to upper layer of IAB-DU1 or IAB-DU2. For the BAP entity of mobile IAB-node, it needs differentiate the DL traffic from IAB-donor1 or IAB-donor2 then it can deliver the DL traffic to the right logical IAB-DU. It’s reasonable for the two IAB-donors to configure separate BAP address for the mobile IAB-node, and in this case the BAP entity of mobile IAB-node can differentiate the DL traffic based on the BAP addresses on the BAP header. Alternatively, separate IP addresses may be configured for two IAB-DUs for F1 traffic transport, and the BAP entity of mobile IAB-node can differentiate the DL traffic based on the destination IP address after removing the BAP header.
Proposal 3: DL traffic differentiation for mobile IAB-node is based on different BAP addresses or IP addresses of two logical IAB-DUs.
[bookmark: OLE_LINK5]


PCI collision of mobile IAB-node
	P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 


In case of mobile IAB, the potential PCI collision will be further enlarged due to the mobility of the mobile IAB-node. However, as agreed in RAN3 117-e meeting [4], PCI space partitioning via OAM configuration can be used in some case for avoidance of PCI collisions, which means a separate set of PCIs may be assigned for the mobile IAB-node. And in this way, there will be no PCI collision between mobile IAB-nodes and stationary IAB-nodes. And in case of mobile IAB-node with pre-defined or predictable moving trajectory, OAM based PCI partitioning can also work well to avoid PCI collision.
Observation 1: PCI partitioning via OAM can work well in case of mobile IAB-node with pre-defined or predictable moving trajectory.
And as agreed in RAN3 117-e meeting [4], existing mechanism can be used for PCI collision detection in mobile IAB scenario. Where the gNB (IAB-donor) may restrict the list assigned by OAM by removing some PCIs that are reported by UEs, reported over the Xn interface by neighboring gNBs, and/or acquired through other methods, e.g. detected over the air using a downlink receiver. In addition, for IAB-node, IAB-donor can also obtain the PCI information via the F1 setup request message. Based on the information above, IAB-donor can perform PCI collision detection by implementation and perform PCI collision avoidance via the PCI Optimisation Function as specified in R17.
Observation 2: The PCI Optimisation Function can be used to avoid PCI collision for mobile IAB as a supplement of OAM partitioning.
Proposal 4: Use OAM based PCI partitioning and PCI Optimisation Function to resolve the PCI collision for mobile IAB-node.
RACH collision of mobile IAB-node
	P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 


In case of migration of mobile IAB-node, all related served UEs may handover from source IAB-DU1 to target IAB-DU2 in a short time period. So, there may have RACH resource collision due to the RACH storm of a great many UEs in this case. As agreed in last RAN2 meeting, RACH-less handover may be considered for on-board RRC_CONNECTED UEs of mobile IAB-node. In this way, there is no RACH collision during the full migration procedure.
Observation 3: RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility.
[bookmark: _Hlk110587116]If the served UEs of the mobile IAB-node still need to perform legacy handover which including RACH during full migration procedure. RACH resources for some of UEs may occur collision. However, since the RACH resources for the all served UEs are centralized configured by the IAB-donor-CU, and the IAB-donor-CU is able to schedule each UE to perform RACH in different time/frequency domain resource. In addition, group mobility is only considered for onboard UEs and no optimizations for surrounding UEs. Moreover, this is not the specific case for mobile IAB-node, and it has been already discussed in other agenda items, e.g., NTN and MBS. Therefore, maybe RAN1 needs to firstly evaluate whether the legacy RACH configurations are sufficient for avoid RACH collision of served UEs of mobile IAB-node. And enhancements for RACH collision avoidance can be discussed later based on the feedback of the evaluation.
Proposal 5: Ask RAN1 to firstly evaluate whether the legacy RACH configurations are sufficient for avoiding RACH collision of served UEs of mobile IAB-node.
Conclusion
This contribution aims to discuss enhancements for mobile IAB-node inter-donor full migration. And following observations and proposals are concluded.
Dual logical IAB-DUs of the mobile IAB-node
Proposal 1: Two logical mobile IAB-DUs use separate physical cells during full migration.
Proposal 2: In case two logical IAB-DUs using separate physical cells, served UE performs a legacy handover from the cell of the logical mobile IAB-DU1 to the cell of the logical mobile IAB-DU2 as baseline.
Proposal 3: DL traffic differentiation for mobile IAB-node is based on different BAP addresses or IP addresses of two logical IAB-DUs.
PCI collision of mobile IAB-node
Observation 1: PCI partitioning via OAM can work well in case of mobile IAB-node with pre-defined or predictable moving trajectory.
Observation 2: The PCI Optimisation Function can be used to avoid PCI collision for mobile IAB as a supplement of OAM partitioning.
Proposal 4: Use OAM based PCI partitioning and PCI Optimisation Function to resolve the PCI collision for mobile IAB-node.
RACH collision of mobile IAB-node
Observation 3: RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility.
Proposal 5: Ask RAN1 to firstly evaluate whether the legacy RACH configurations are sufficient for avoiding RACH collision of served UEs of mobile IAB-node.
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