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Introduction
[bookmark: _Ref178064866]In RAN#96, possible supporting scenarios for mobile IAB was discussed and the following NOTE is included in the WID for mobile IAB. This paper discusses potential complexity of scenarios for mobile IAB.
	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.



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
The Rel-18 Mobile IAB is targeted at the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs. More specifically, much faster mobility of IAB node such as a car, a bus, and a train is considered, but the targeted scenario/architecture assumption has not yet been determined as shown in the NOTE in the WID. In our view, given concurrent handovers of many onboard UEs in a mobile IAB node, scenario/architecture assumption should be determined first to avoid unnecessary discussion and diverged solutions. There are two options to determine a scenario assumption for Rel-18 mobile IAB as shown in the below figures.
· Scenario 1: a mobile IAB node connects to a stationary (intermediate) IAB node;
· Scenario 2: a mobile IAB node connects directly to an IAB-donor.


 
	  		Scenarios 1				Scenarios 2

From reliability perspective, the scenarios 1 has at least one more wireless backhaul (BH) link toward donor-node and if an intermediate BH link, i.e., BH link 1 in the figure, is failed, all mobile nodes including all onboard UEs should be impacted until this BH link problem is recovered. This means that even if the BH link between each mobile node and the intermediate node has no problem, traffics from all mobile nodes connected to this intermediate node cannot be transferred to the donor-node and all onboard UEs may also have service degradation. If the hop count toward the donor-node increases, this kind of transfer blockage may occur more frequently and reliability would be lowered. However, in the scenarios 2, each mobile node has only one BH link toward donor-node and there is no case that traffics from all mobile nodes are blocked unless the donor-node is shut down. 
Observation 1. Considering faster mobility of Rel-18 mobile IAB, it would be difficult to provide stable reliability in the scenario 1. 

From signalling load perspective, in the scenario 1, each mobile node connected to the same intermediate node may want to move different neighbour intermediate IAB node because destination of each mobile node can be different. This mobility may require BAP routing configuration update at both source and target node including all intermediate nodes existed in the path toward the donor-node. Considering that Rel-18 mobile IAB is to support faster mobility, the scenario 1 would need frequent BAP routing configuration update which may need lots of signalling exchanges between intermediate nodes and donor-node. In addition, if one of BH intermediate link is failed, this also generate many signalling exchanges between intermediate nodes and donor-node. On the other hand, in the scenario 2, BAP routing update is also needed but only two nodes, i.e., source and target donor-DUs, would update their BAP routing configuration related to the moved mobile node. 
Observation 2. Considering faster mobility of Rel-18 mobile IAB, frequent BAP routing configuration update would be needed in the scenario 1 and this causes heavy signalling loads.

Some companies may think that Rel-16/17 schemes may be reused to resolve the problems in the observation 1 and 2 and the scenario 1 should be supported because this provide more flexibility and coverage extension than the scenario 2. However, we think that Rel-16/17 schemes are designed based on low mobility assumption and may not properly work for a Rel-18 faster mobile node. Therefore, the Observation 1 and 2 should be more important factors to determine the scenario assumption because Rel-18 mobile IAB may not work without resolving problems addressed in the observation 1 and 2. Of course, flexibility and coverage extension are also important but this can be considered after the reliability and signalling load problem are resolved. We think that Rel-18 mobile IAB work should be start with the scenario 2 and then if needed, the scenario 1 can be considered to next release after basic solution for faster mobile IAB node is designed in Rel-18 IAB.
One more point is that SA2 work for mobile IAB node is already based on the scenario 2 as shown below box (TR 23.700-05) and it would be good to have same scenario assumption for RAN2/3 work. 
Observation 3. Rel-16/17 schemes to support reliability is designed based on low mobility assumption and may not properly work for faster Rel-18 mobile node.
Proposal 1. RAN2 focus on the scenario where a mobile IAB node connects directly to an IAB-donor for Rel-18 mobile IAB.

	The study should be based on the following architecture assumptions:
-	the mobile base station relays uses the IAB architecture as defined in clause 5.35 of TS 23.501 [2];
NOTE 1:	Any other alternative of base station relay architecture depends on the RAN study output if any and should be discussed with relevant RAN WGs.
NOTE 2:	The mobile base station relay (i.e. IAB-node) is not applicable to NR satellite access in this release.
-	the mobile base station relay has a single hop to the IAB-donor node;
-	the mobile base station relay may serve UEs located inside or outside the vehicle mounted with the relay;
-	NR Uu is used for the radio link between a mobile base station relay and served UEs, and between mobile base station relay and IAB-donor node. However, optimization solutions can also consider combining other functionalities, e.g. using PC5 for discovery and mobility assistance/control amongst relays;
-	LCS framework as defined in TS 23.273 [4] is used for providing the location service to the served UEs;
-	the mobile base station may connect to an IAB-donor node of a PLMN or an SNPN.



[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. Considering faster mobility of Rel-18 mobile IAB, it would be difficult to provide stable reliability in the scenario 1. 
Observation 2. Considering faster mobility of Rel-18 mobile IAB, frequent BAP routing configuration update would be needed in the scenario 1 and this causes heavy signalling loads.
Observation 3. Rel-16/17 schemes to support reliability is designed based on low mobility assumption and may not properly work for faster Rel-18 mobile node.
Proposal 1. RAN2 focus on the scenario where a mobile IAB node connects directly to an IAB-donor for Rel-18 mobile IAB.
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