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1. Introduction
In RAN#78 meeting, a new study item of IAB (Integrated Access and Backhaul) for NR was approved. Detail objectives of the study are considered below [1]. In addition, following agreements were made in NR Adhoc meeting [2].
	· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.
· Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 
· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links
· Route selection and optimization [RAN2, RAN1, RAN3], e.g.
· Mechanisms for discovery and management of backhaul links for TRPs with integrated backhaul and access functionalities
· RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links
· Evaluate the benefit of resource allocation/route management coordination across multiple nodes, for end-to-end route selection and optimization.



	1: IAB design shall support multiple backhaul hops
	- The architecture should not impose limits on the number of backhaul hops.
	- The study should consider scalability to hop-count an important KPI.
	- Single hop is considered a special case of multiple backhaul hops.
2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links
3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS
4: The IAB design should minimize the impact to core network specifications
5: The study should consider the impact to the core network signalling load as an important KPI
6: Strive to maximize reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.



In this contribution, we discuss on how to perform route (re)selection based on various criteria. In addition, benefits of relay route (re)selection by anchor node or relay node are analyzed.
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The scope of current IAB study includes topology management for single-hop and multi-hop connections. Under such topology, multiple relaying nodes (e.g., anchor node, relay node) should be connected between NR core and UE. Hierarchically, NR core network is connected to an anchor node (e.g., donor node), meanwhile many relay nodes are connected to the anchor node.
2.1 . Criteria for route (re)selection
When the network (e.g., anchor node, relay node) performs relaying route (re)selection, various criteria can be considered for route selection.
- Load/capacity aspect: The network can consider a congestion level of connecting relay nodes. If a connected relay node has less congested than other relay nodes, less congested node should selected. It is naturally assumed that the less congested node has more resource capacity to perform data relaying.
- Latency aspect: A latency level of connected relay node can be considered for route (re)selection. While the network serves a certain delay-sensitive service, generated end-to-end latency should be considered to guarantee the requirement of the service. Therefore, the number of relay hops and Packet Delay Budget (PDB) of the service can be considered while data is relayed from/to core network from/to UE.
- Link status aspect: Since multiple hops are connected with multiple connections, every link status (e.g. RSRP/RSRQ) between relay nodes needs to be considered for route (re)selection. For a stable link establishment, RSRP of link or RSRQ of link can be considered.
- QoS parameters: In IAB relaying network, relayed packets from multiple IAB nodes or different UEs would be multiplex/de-multiplexed on backhaul DRB(s). Thus, multiple backhaul DRBs of IAB node can be mapped to different QoS levels. While performing the route (re)selection, supporting QoS levels of (re)selected IAB node needs to be considered.
Proposal 1: RAN2 consider the following aspects for route selection and reselection
· Load/capacity
· Latency
· Link status (e.g., RSRP/RSRQ)
· QoS parameters (e.g., 5QI)
 
2.2 . Entity for relay route (re)selection
When a relayed data is carried on relay network, an optimized route should be (re)selected among available routes composed of relay nodes. From a view of network, to achieve an efficient and stable route, either anchor node or relay node can perform its route (re)selection operation.
In order to perform the route (re)selection either anchor node or relay node, an assistance information for route selection is required. The relay nodes reports its current various aspects (e.g., load, latency, link status) to the connected either relay node or anchor node. This reporting can be triggered to every relay node periodically or event based when a configured threshold is met. 
First of all, the optimized end-to-end route selection by relay node may be difficult since relay node is only aware of current status of neighboring relay node.
In contrast, the route selection by anchor node can be aware of every relay links due to the reporting. Hence, it can select optimized end-to-end route considering various services (e.g., delay sensitive or high capacity). However, this approach may cost high signaling overhead since such assistance information will be forwarded from multiple relay nodes to an anchor node, especially, wherein many relay nodes consist of multi-hop topology.
Table 1. Comparison route selection approaches
	
	Route selection by anchor node
(Centralized manner)
	Route selection by relay node
(Distributed manner)

	Pros
	Optimized end-to-end route selection:
 - Considering various aspects
 - Considering various services
	Low signaling overhead:
 - The assistance information can be exchanged between proximity relay nodes

	Cons
	High signaling overhead:
 - Report assistance information from multiple relay nodes to anchor node.
	Limited route selection (not End-to-End) based on neighboring hop:
 - Various aspects or services cannot be considered.



3. Conclusion
In this paper, in order to provide IAB in NR, we have the following proposals:
Proposal 1: RAN2 consider the following aspects for route selection and reselection.
· Load/capacity
· Latency
· Link status (e.g., RSRP/RSRQ)
· QoS parameters (e.g., 5QI)
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