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1   Introduction
A new study item on Integrated Access and Backhaul for NR was approved in RAN#75 [1]. The motivation is to support wireless backhaul and relay links enabling flexible and very dense deployment of NR cells without the need for densifying the transport network proportionately. During the previous RAN2 NR AH1801 meetings, some agreements were achieved as below:
	RAN2 NR AH1801
Workplan and skeleton TR were provided prior to the meeting.
The discussion focussed on use cases, deployment scenarios and IAB architecture requirements. 
Two multi-company proposals were discussed in the meeting, which led to multiple agreements (R2-1801606 [38], R2-1801621 [39]). These agreements were included as requirements into the TR. The updated TR was approved in email discussion (R2-1801675, [40]). These requirements include: 
· Study focuses on fixed relays.
· Support for in-band and out-of-band scenarios subject to half-duplexing constraints for in-band scenarios.
· Study focuses on NR access and NR backhaul with highest priority
· Connectivity of Rel-15 NR UEs and legacy LTE UEs to IAB is supported.
· Support for SA and NSA mode for access link and backhaul link, where backhauling over LTE is excluded.
· Support for multi-hop backhauling 
· Support for topology adaptation
· L2- and L3-relaying architectures are included in the study
· Minimization of impact on core network
· Reuse of Rel-15 NR specifications


Here, in this contribution, we will investigate IAB node discovery and selection,  and the potential issues will be identified and the possible solutions will be analyzed. 
2   Discussion
IAB node discovery and selection for UE 
In current NR specification, UE shall perform measurements and select a suitable cell based on RRC_IDLE state measurements and cell selection criteria. When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. If the UE connects to an IAB node, the cell selection and reselection scheme shall be the same. But considering different IAB nodes have different backhaul hop count to reach the IAB donor, it would require less radio resources and little end-to-end latency if the UEs connects to IAB nodes with less hop count to IAB donor. As shown in Figure1, IAB3 needs three hops to reach the IAB donor. IAB2 needs two hops to reach the IAB donor and IAB1 needs only one hop to reach the IAB donor. Supposing both the IAB1 and IAB2 are the suitable cells of the UE1 and UE1 connects to IAB2, the data packet transmission delay of the UE1 to IAB donor is the sum of delay between UE1 and IAB node 2, delay between IAB node2 and IAB node 1 and delay between IAB node 2 and IAB donor. On the other hand, if UE1 connects to IAB1, the delay between IAB node 1 and IAB node 2 could be removed. Therefore, connecting to the IAB node with less backhaul hops could achieve better delay performance and resource efficiency.
Observation 1: From the perspective of UE, connecting to the IAB node with less backhaul hops could achieve better delay performance and resource efficiency.
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Figure 1 multi-hop backhauling for IAB node
Based on above analysis, the IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority when the UE perform cell selection/reselection.
Proposal 1: The IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority when the UE perform cell selection/reselection.
IAB node discovery and selection for IAB
In this section, we will discuss how to discover and select a parent IAB node from the perspective of child IAB node. As shown in Figure 2, suppose that IAB3 connects to IAB2 and a new IAB-x node is power on, then two issues should be considered:
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Figure 2 An example illustration of IAB nodes
Issue 1: how does IAB-x node select a proper parent IAB node?
Issue 2: whether other IAB nodes such as IAB3 should be triggered to re-select a parent IAB node?
Generally speaking, it is not necessary for the IAB node to establish connections with every detected neighboring node. Instead, IAB node may only select one or several neighboring cells to connect. This procedure could be regarded as topology management. According to [2], there are two types of topology management: centralized topology management and distributed topology management. In centralized topology management, the topology of the whole IAB network is managed by a centralized entity who is responsible for maintaining a global topology of the IAB network. The centralized entity could be located at the IAB donor, in the core network, or at some application server. In a distributed topology management, each IAB node and IAB donor have a topology management entity and maintains a local topology at each node according to the information exchange with neighboring nodes. In this section, we will analyze possible solutions for the IAB selection/reselection issues based on centralized and distributed topology management separately.
Observation 2: The IAB node discovery and selection for IAB node may be based on the control of centralized topology management entity or distributed topology management entity.
Issue 1: initial IAB node selection 
·  centralized topology management
For issue 1, since IAB-x node is just power on, IAB-x node can only select the suitable IAB node by itself since the centralized topology management entity has not yet obtain the info of IAB-x. In this case, IAB-x node may access to a suitable IAB node like a normal UE. After connected to the parent IAB node, IAB-X node may acquire initial configuration parameters and perform measurement of neighboring cells. In addition, IAB-x node may report its surrounding topology information to centralized topology management entity, e.g. information of neighboring cells, channel quality of radio links and so on. After the centralized entity acquire the topology information report from IAB-x node, it can decide which IAB node is the best parent IAB node of the IAB-x and keep the IAB-x node informed of its decision. If the best parent IAB node is not the current serving IAB node, then the IAB-x may detach from it and connects to the IAB node indicated by the centralized topology management entity. 
As we can see, the IAB node selection procedure consists of two phases: 
1) First phase: IAB node connects to the IAB network as normal UE and get the topology control information from centralized topology management entity; 
2) Second phase: IAB node connects to the parent IAB node decided by centralized topology management entity. In this way, a global optimal topology of IAB network may be formed under the guidance of centralized topology management entity.
Proposal 2:  For the centralized topology management, it is suggested to consider two phases IAB node discovery and selection procedure. In the first phase, IAB node connects to the IAB network as normal UE and get the topology control information from centralized entity. In the second phase, IAB node connects to the parent IAB node decided by centralized entity.
· distributed topology management
In a distributed topology management, each IAB node and IAB donor have a topology management entity and maintains a local topology at each node according to the received information from its neighboring nodes. 
For issue 1, when the IAB-x node is power on, it can access to a parent IAB node like a UE. Specifically, the IAB-x can perform Cell selection by leveraging stored information or scan all RF channels in the NR bands according to its capabilities to find a suitable cell. Based on the analysis in section 2.1, the IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority when the UE perform cell reselection. We think this proposal is also suitable for IAB node to select parent IAB node.
Proposal 3: For the distributed topology management, the IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority to be selected as parent IAB node.
Issue 2: IAB node reselection
·  centralized topology management
For issue 2, when the centralized entity has collected measurement report information of IAB3 node or IAB-x node, , it can decide whether other IAB nodes such as IAB2 or IAB3 node shall re-select a parent IAB node. As shown in Figure 2, it is better to redirect IAB3 node to connect to IAB-x node since it requires less hop count to reach IAB donor. Considering the varied channel environment and radio link, it is necessary for the IAB node to update measurement report to centralized topology management entity. It means that each IAB shall keep performing measurement of neighboring cells and report to the centralized entity. 
· distributed topology management
In this case, each IAB node and IAB donor have a topology management entity and maintains a local topology at each node. Considering the varied channel environment and radio link, the IAB node needs to collect the latest measurement result of neighboring IAB nodes and exchange these information with neighboring nodes. The topology management entity on each IAB node may then make IAB node reselection decision when necessary. As shown in Figure 2, the parent IAB node of IAB 3 or the IAB 3 itself can decide whether IAB3 shall re-select a parent IAB node. 
Proposal 4: For both centralized and distributed topology management, each IAB node shall perform cell measurement and report to the topology management entity. Then the topology management entity can decide whether IAB node shall re-select a parent IAB node. 
3   Conclusion
In this contribution, we discussed the potential IAB node discovery and selection related issues and the possible solutions was analyzed. Then we have the following observations and proposals.
Observation 1: From the perspective of UE, connecting to the IAB node with less backhaul hops could achieve better delay performance and resource efficiency.
Proposal 1: The IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority when the UE perform cell selection/reselection.
Proposal 2:  For the centralized topology management, it is suggested to consider two phases IAB node discovery and selection procedure. In the first phase, IAB node connects to the IAB network as normal UE and get the topology control information from centralized entity. In the second phase, IAB node connects to the parent IAB node decided by centralized entity.
Proposal 3: For the distributed topology management, the IAB node with less numbers of backhaul hops to reach the IAB donor shall have a higher priority to be selected as parent IAB node.
Proposal 4: For both centralized and distributed topology management, each IAB node shall perform cell measurement and report to the topology management entity. Then the topology management entity can decide whether IAB node shall re-select a parent IAB node. 
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