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1. Introduction
The RLF will occur because backhaul link is wireless. Though RLF has been studied for Rel-10 relay system, there are still some differences between Rel-10 relay and multi-hop system [1] [2]. In this contribution, we analyse the RLF in multi-hop system.

2. Discussion
The UE declares Radio Link Failure (RLF) when physical layer problem, RA failure or RLC failure occur. After RLF is declared, the UE will reselect one suitable cell for performing re-establishment. If no suitable cell is found or re-establishment fails, the UE enters idle mode.
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Figure1 Rel-10 relay network

In a relay system, the interface between Donor eNB and relay was called as Un (See Figure 1). When RLF happens on Un interface between RN (relay node) and DeNB, the RN is assumed to fall back to UE mode without Un subframe limitation and perform a normal contention RACH. If re-establishment fails, the RN goes to IDLE and tries to recover. If re-establishment successes, a RN subframe configuration will have to be configured again after the re-establishment.

Observation: In legacy relay specification, the RN falls back to UE mode and performs re-establishment when RLF happens on Un interface between relay and DeNB.
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Figure2 RLF of multi-hop backhaul link

Multi-hop backhaul link provides more range extension than single hop (see figure2). UE1 is connected to donor node relayed by IAB node1, IAB node2 and IAB node3. IAB node connects as a UE to core network (NGC or EPC). Naturally, if RLF of backhaul link between IAB node2 and IAB node3 occurs, IAB node2 can fall back to UE mode and select a suitable cell for performing re-establishment procedure.
Proposal 1: When RLF of backhaul occurs, IAB node can fall back to UE mode and select a suitable parent node for performing re-establishment procedure as LTE.
If IAB node2 cannot perform re-establishment successfully in response to RLF between IAB nod2 and IAB node3, the IAB node1 needs to reselect the neighbor cell for performing reestablishment as soon as possible. We need to resolve the issue how to indicate UE and child IAB node when RLF happens in the intermediate IAB nodes.

Proposal 2: RAN2 needs to study how to indicate the RLF of Uu interface of the intermedadite IAB node to the access UE and child IAB node in the multi-hop system.
This RRC re-establishment succeeds only if the accessed cell is prepared, i.e. concerns a cell of the source gNB or of another gNB towards which handover preparation has been transmitted. According to the IAB system, there are several IAB nodes which connect to the same IAB donor (see Fig2). One IAB node has to connect to one CU. In this topology, donor CU has the information of all the UEs which access to IAB donor or intermedate IAB nodes. 
Furthermore, we consider the case that RLF of backhaul link between IAB node2 and IAB node3 happens. IAB node2 may successfully re-establish the connection if IAB node0 is selected by IAB node2 without retrieving UE context from the neighbor CU. The reason is that IAB donor which has UE information can help IAB node0 to prepare the UE information such as the UE context. Therefore, if the candidate IAB node connecting to the same donor is selected to perform re-establishment in priority, it can reduce the interruption time because the CU does not need to retrieve the UE context from neighbor CU.
Proposal 3: IAB node connecting to the same donor CU should be selected in priority for performing re-establishment comparing to IAB node connecting to the different donor CU.
Conclusion

In this contribution, the following observation and proposal are given based on the discussion:
Observation: In legacy relay specification, the RN falls back to UE mode and performs re-establishment when RLF happens on Un interface between relay and DeNB.
Proposal 1: When RLF of backhaul occurs, IAB node can fall back to UE mode and select a suitable parent node for performing re-establishment procedure as LTE.
Proposal 2: RAN2 needs to study how to indicate the RLF of Uu interface of the intermedadite IAB node to the access UE and child IAB node in the multi-hop system.

Proposal 3: IAB node connecting to the same donor CU should be selected in priority for performing re-establishment comparing to IAB node connecting to the different donor CU.
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