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1. Introduction
RAN#94e approved the new work item on Mobile IAB and RAN#96 added the yellow highlighted part in the WID [1]: 
	The detailed objectives of the WI are listed as follows:
· 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 contribution, the analysis of complexity in the two topology scenarios are provided from RAN2 point of view. 
2. Discussion 
2.1. Scenarios 
In the WID [1], it’s clearly assumed that the mobile IAB-node has no descendent IAB-nodes, as follows. 
	In Rel-18, mobile IAB supports the following functionality, applicable to FR1 and FR2:

· In-band and out-of-band backhauling.

· The mobile IAB-node should have no descendent IAB-nodes, i.e., it serves only UEs.

· Solutions should support UE HO and DC.


It also clarifies the mobile IAB-node only serves UEs, so the mobile IAB-node is always the access IAB-node.
Proposal 1 RAN2 should confirm that the mobile IAB-node is always the access IAB-node. 
The WID clearly states the intermediate IAB-node should be stationary [1]. On the other hand, the discussion point in RAN#96 was whether the mobile IAB-node can connect only with the IAB-donor or also with the (intermediate) IAB-node [2]. So, the two scenarios could be depicted as Figure 1 and Figure 2 respectively. 
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Figure 1
 Scenario 1: Mobile IAB-node connects only with IAB-donor
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Figure 2
 Scenario 2: Mobile IAB-node connects also with stationary intermediate IAB-nodes
In the plenary discussion [2], some companies thought the complexity is reduced if the mobile IAB-node connects only with the IAB-donor, while other companies argued the complexity is rather increased due to such a limitation. So, the complexity on each scenario is discussed in the next section. 
Observation 1 Complexity analysis is needed to determine whether the mobile IAB-node can connect only with the IAB-donor or also with the intermediate IAB-nodes in various scenarios. 
2.2. Complexity analysis 
2.2.1. Deployments and coverage 
In general, Rel-16/17 IAB was introduced to help with efficient establishment of nationwide coverage, especially to extend coverage in FR2 deployments. Therefore, if the mobile IAB-node can connect only with the IAB-donor, then there would be many coverage holes from the mobile IAB-node’s perspective, since the cells provided by IAB-nodes are not available for mobile IAB nodes. 
It’s obvious that the mobile IAB-node cannot continue its service to UEs when it’s disconnected from the network, so many coverage holes will lead to many service interruptions. Assuming the mobile IAB-node is considered as a network node (as same in Rel-16/17 IAB-nodes), such a service interruption is not preferable. 
In order to make the mobile IAB workable with Scenario 1, a special deployment policy would be needed, i.e., to ensure the suitable coverage for mobile IAB-nodes, in addition to the existing (or the normal) deployment policy.  On the other hand, Scenario 2 allows for more flexibility in practical deployments.  So, the challenges in deployments would increase with Scenario 1 as compared to Scenario 2. 
Proposal 2 RAN2 should agree that if the mobile IAB-node connects only with the IAB-donor (i.e., Scenario 1) then the service continuity of mobile IAB-node may not be ensured due to many coverage holes, resulting in increased deployment challenges. 
2.2.2. Network interface procedures (RAN3 region) 
Regarding the network interfaces, i.e., F1AP and XnAP, some complexities can be foreseen if the mobile IAB-node can connect also with the intermediate IAB-nodes (i.e., Scenario 2). 

For the routing configuration (F1AP), the IAB-donor needs to update the configuration when the mobile IAB-node enters or leaves the IAB topology. In case of Scenario 2, the IAB-donor is required to update the routing configurations for each IAB-node within its IAB topology, leading to both increased procedural complexity and increased latency due to F1 reconfigurations. 
For the mobile IAB-node migration (XnAP), the inter-donor full migration of mobile IAB-node and the group mobility of UEs are expected to be considered in RAN3, but big differences are not expected between Scenario 1 and Scenario 2. Although, in Scenario 1, some information exchange is needed between the IAB-donors to inform the other donor which cell can accept the mobile IAB-node; in other words, which cell is served by IAB-donor DUs. Such information is used by the IAB-donor for the measurement configuration and/or for the handover decision. 
In our view, since the mobile IAB WI is led by RAN3 [1], the complexity in the network interfaces was already intended to some extent, comparing to other interfaces handled in the secondary working groups (including RAN2).  It’s anyway up to RAN3 whether the network interfaces can support Scenario 2 and whether they tell other working groups to specify mechanisms for Scenario 1. 
Observation 2 Network interface procedures may be simpler if the mobile IAB-node connects only with the IAB-donor (i.e., Scenario 1). The details are up to RAN3. 
2.2.3. Uu interface procedures (RAN2 region) 
Regarding the Uu interfaces, some complexities can be foreseen if the mobile IAB-node can connect only with the IAB-donor (i.e., Scenario 1). 

For the initial access, it should be discussed whether the mobile IAB-node can initiate the RRC connection establishment procedure towards the cell which is provided by an intermediate IAB-node. It would be a possible option that the mobile IAB-node is only allowed to establish the connection to the cells provided by IAB-donor-DUs, but in this case, it’s questionable how the mobile IAB-node knows whether the cell is provided by an IAB-donor-DU.  On the other hand, it would be another option that the mobile IAB-node can establish the connection to any cells, assuming the mobile IAB-node is considered as a network node. So, the mobile IAB-node can even connect with a cell provided by an intermediate IAB-node, e.g., for the OAM connectivity. In this case, however, since Scenario 1 does not allow the mobile IAB-node to connect with such a cell, the node should not act as a mobile IAB-node when the node is connected with the cell provided by an intermediate IAB-node, which may be somehow controlled (i.e., restricted) by the network. 

Proposal 3 If the mobile IAB-node is only allowed to connect with an IAB-donor (i.e., Scenario 1), RAN2 should discuss whether it is necessary to limit the mobile IAB-node’s connection attempts towards only the IAB-donor DUs, considering the mobile IAB-node is a network node. 
In addition, for the initial access, it should be discussed whether the mobile IAB-node should inform the IAB-donor that it’s the mobile IAB-node’s access, i.e., like the existing IAB Node Indication in Msg5 [3]. Such an indication may be needed regardless of Scenarios; but particularly, in Scenario 1 the IAB-donor should decide whether the IAB-node can be allowed to continue connecting with the cell, depending on whether the cell is provided by an IAB-donor-DU or an intermediate IAB-node’s IAB-DU. So, such an indication would be more important in Scenario 1. 
Proposal 4 In case the mobile IAB-node connects only with IAB-donor (i.e., Scenario 1), RAN2 should discuss whether the mobile IAB-node needs to send a new indication (e.g., Mobile IAB Node Indication) in the RRC connection establishment procedure. 
In Rel-16/17, only the stationary IAB-node was assumed, so the radio condition on the backhaul link was considered as stable. On the other hand, Rel-18 assumes the mobile IAB-node, so RLF and RRC Reestablishment are no longer rare cases.  In case the mobile IAB-node initiates RRC Reestablishment, the IAB-MT first performs cell selection [4]. In case of Scenario 1, if the mobile IAB-node selects the cell which is provided by the intermediate IAB-node, the following RRC Reestablishment would fail, or at least the mobile IAB-node may not act as a mobile IAB-node after the RRC Reestablishment, since the mobile IAB-node is not allowed to connect with a cell provided by intermediate IAB-nodes. It would cause unnecessary service interruptions for the UEs. So, for Scenario 1, some optimization for the mobile IAB-node is needed to prioritize cell selection provided by the IAB-donor-DU. 
Proposal 5 If the mobile IAB-node connects only with IAB-donor (i.e., Scenario 1), RAN2 should discuss whether some optimizations to make the mobile IAB-node to select the mobile IAB-capable cell in the RRC Reestablishment procedure. 
On the other hand, if the mobile IAB-node can connect also with intermediate IAB-nodes (i.e., Scenario 2), no special handling would be needed since the mobile IAB-node can connect with any cells, i.e., regardless of whether the cell is provided by the IAB-donor-DU or by the intermediate IAB-node’s IAB-DU. 
Note that some enhancements for common use cases in both Scenarios are not excluded. “No special handling” is intended only applicable as the comparison between Scenarios. 
Observation 3 If the mobile IAB-node connects also with intermediate IAB-nodes (i.e., Scenario 2), it’s the baseline that no special handling for the mobile IAB-node’s access, since the mobile IAB-node can connect with any cells, i.e., the cells provided by the IAB-donor-DU as well as the intermediate IAB-node. 
2.3. Summary 
The summary of above discussions is provided below. 
Table 1
 Summary of complexity on each scenario

	
	Scenario 1
Mobile IAB-node connects only with IAB-donor
	Scenario 2
Mobile IAB-node connects also with intermediate IAB-nodes

	Deployment policy 
	Challenging ☹
Coverage provided by intermediate IAB-nodes cannot be used. 
	Minimum impact 😊
Existing coverage is available for mobile IAB-nodes. 

	F1 complexity 
	Minimum impact 😊

	Complex ☹
Routing configuration may need to be updated for each IAB-node within topology. 

	Xn complexity 
	No big difference between Scenarios. 
	No big difference between Scenarios.

	Uu complexity 
	Complex ☹
Restrictions and/or optimizations for mobile IAB-node’s access attempt may be needed. 
	Minimum impact 😊

No special handling for mobile IAB-node may be assumed. 


As shown in Table 1, there are pros and cons between the Scenarios. Scenario 1 would be better in terms of F1 complexity, while Scenario 2 would work well in terms of deployment policy and Uu complexity.  In our view, Scenario 2 is slightly preferable especially from RAN2 point of view. Though, the final decision may be done by the leading working group, i.e., RAN3. 
Proposal 6 Although there is less specification impact for RAN2 by adopting that the mobile IAB-node connects also with intermediate IAB-nodes (i.e., Scenario 2), the final decision should be left up to RAN3. 
3. Conclusion 
In this contribution, the analysis of two topology scenarios is provided in terms of complexity.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should confirm that the mobile IAB-node is always the access IAB-node.
Observation 1
Complexity analysis is needed to determine whether the mobile IAB-node can connect only with the IAB-donor or also with the intermediate IAB-nodes in various scenarios.
Proposal 2
RAN2 should agree that if the mobile IAB-node connects only with the IAB-donor (i.e., Scenario 1) then the service continuity of mobile IAB-node may not be ensured due to many coverage holes, resulting in increased deployment challenges.
Observation 2
Network interface procedures may be simpler if the mobile IAB-node connects only with the IAB-donor (i.e., Scenario 1). The details are up to RAN3.
Proposal 3
If the mobile IAB-node is only allowed to connect with an IAB-donor (i.e., Scenario 1), RAN2 should discuss whether it is necessary to limit the mobile IAB-node’s connection attempts towards only the IAB-donor DUs, considering the mobile IAB-node is a network node.
Proposal 4
In case the mobile IAB-node connects only with IAB-donor (i.e., Scenario 1), RAN2 should discuss whether the mobile IAB-node needs to send a new indication (e.g., Mobile IAB Node Indication) in the RRC connection establishment procedure.
Proposal 5
If the mobile IAB-node connects only with IAB-donor (i.e., Scenario 1), RAN2 should discuss whether some optimizations to make the mobile IAB-node to select the mobile IAB-capable cell in the RRC Reestablishment procedure.
Observation 3
If the mobile IAB-node connects also with intermediate IAB-nodes (i.e., Scenario 2), it’s the baseline that no special handling for the mobile IAB-node’s access, since the mobile IAB-node can connect with any cells, i.e., the cells provided by the IAB-donor-DU as well as the intermediate IAB-node.
Proposal 6
Although there is less specification impact for RAN2 by adopting that the mobile IAB-node connects also with intermediate IAB-nodes (i.e., Scenario 2), the final decision should be left up to RAN3.
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