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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. In addition, following agreements were made in NR Adhoc meeting.

	· 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.


In this paper, we present our view on backhaul link enhancement for IAB.
2.
Discussion
Technically, multi-hop IAB network scenario are possible in IAB, but it is too obvious that multi-hop IAB scenario will increase latency and signalling though multiple hops. Thus, RAN2 need to study backhaul link enhancement for IAB.
2.1 Radio link quality evaluation
There are two types of link such as access link and backhaul (BH) link in IAB. In general, a UE or a child-IAB node can only measure the quality of an access link. Based on the measurement result of an access link, the UE performs cell (re-)selection, detects RLF (Radio Link Failure) or send measurement result to the network in expectation of a handover. However, since measurement report, which can determine the access link quality, is only triggered when predefined condition is satisfied, so in some cases the donor-IAB node could not estimate a link quality of the entire path to the child-IAB node due to lack of measurement results for intermediate BH link. 
Of course, it can be assumed, in general, that the donor-IAB node does not receive the measurement report for the intermediate BH link because the link quality is not bad. However, that's why it can still be difficult for the donor-IAB node to re-configure the best quality path in time. In order to address this problem, the donor-IAB node may configure the event trigger threshold tightly or the short value of periodic report timer, but this will cause additional signalling overhead and power consumption. Therefore, RAN2 need to study how to estimate a link quality of the entire path from the child-IAB node to donor-node.
Proposal 1. RAN2 should study how to estimate a link quality of the entire path from the child-IAB node to donor-node.

2.2 Radio link failure 
In legacy LTE, RLF is detected by the UE itself based on the monitoring of the access link. For example, upon a physical layer problem occurs consecutively for a certain period of time or upon problem indication from lower layer on maximum number of (re)transmissions. However, in multi-hop IAB scenario, if the link between intermediate nodes is broken or weak, even if the access link is stable and has good signal quality, the child-IAB node could not be possible to transmit or receive the data. However, since the quality of the access link of the child-IAB node is not a problem in this case, the child-IAB node could not detect RLF or detect RLF very late, resulting in severe service interruption and delay. In that case, it may be beneficial for the descendant nodes of the child-IAB node or UEs connected to the child-IAB node to find another IAB-node. Therefore, RAN2 need to study the fast detection of RLF for wireless backhaul re-routing.
Proposal 2. RAN2 should study the fast detection of RLF for wireless backhaul re-routing.
A straightforward and simplest way to recover a link failure between the child-IAB node and the parent-IAB node is to use the existing procedure for connection re-establishment or modification. However, since re-establishment or modification of RRC connection CONNECTED is possible only by the RRC message and the RRC layer exists in the donor-IAB node, the donor-IAB node may be difficult to recovery the radio link failure immediately. Therefore, RAN2 need to study fast recovery of connection on wireless backhaul link.
Observation 1. To recover a link failure between the child-IAB node and the parent-IAB is to use the existing procedure for connection re-establishment or modification.

Proposal 3. RAN2 should study fast recovery of connection on wireless backhaul link.
3.
Conclusion
In this discussion paper we presented on backhaul link enhancement for IAB and proposed the following:

Proposal 1. RAN2 should study how to estimate a link quality of the entire path from the child-IAB node to donor-node.

Proposal 2. RAN2 should study the fast detection of RLF for wireless backhaul re-routing.
Observation 1. To recover a link failure between the child-IAB node and the parent-IAB is to use the existing procedure for connection re-establishment or modification.

Proposal 3. RAN2 should study fast recovery of connection on wireless backhaul link.
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