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Introduction
In RAN1 meeting #94b [1], the following agreements have been achieved:
Agreements:
· For IAB node random access support
· Longer RACH periodicity
· Additional preamble formats allowing for longer RTT
· Details left for WI phase

Agreements:
· Based on Rel-15 PRACH configurations, NR allows network to configure offset(s) for PRACH occasions for MT IAB node(s), to TDM backhaul RACH resources across adjacent hops. The detailed granularity of the offset (e.g., radio frame, subframe, slot, etc.) is left for WI phase

In RAN1#94 meeting [2], the following were agreed:
Agreements:
· To support RLM/RLF procedures for IAB nodes, the following should be further studied: 
· Enhancements to support interaction between Beam Failure Recovery success indication and RLF 
· Enhancements to existing beam management procedures for faster beam switching/coordination/recovery to avoid backhaul link outages should be considered for IAB nodes
Agreements:
· Study the need for additional backhaul link condition notification mechanism from the parent IAB node DU to the child IAB node as well as corresponding IAB node behavior.
· E.g., if the parent IAB node’s backhaul link fails (RLF or BF) 
· Note: this study is intended to focus on RAN1 aspects only (any higher layers aspects are to be handled by other WGs)

In RAN1#94 meeting [2], the following were agreed:
Agreements:
· IAB supports the ability of network flexibility to configure backhaul RACH resources with different occasions, periodicities, and/or formats, compared to access RACH resources without impacting Rel.15 UEs
· Further study mechanisms under current PRACH design framework to ensure that after initial access, IAB nodes and access UE of its mother node can be configured or identify TDMed PRACH occasions.
· Further study the need for new RACH formats/configurations specific for IAB node random access
Agreements:
· For the purpose of backhaul link measurements IAB supports both SSB and CSI-RS for backhaul link RSRP/RSRQ RRM measurements. Further consider the following aspects:
· Enhancements to Rel.15 CSI-RS and SSB measurement configurations and required coordination 

In this contribution we considered several aspects in IAB. The related observations including backhaul RACH and failure of IAB node were discussed.

Consideration on PRACH Resource for IAB 
During initial access in IAB system, there can be two types of nodes sending preambles, UE in access link and IAB node in backhaul link. The distance between IAB node and IAB-parent node can be larger than the distance between UE and IAB-donor, as shown in Figure 1. To support the RACH transmission for both IAB-node and UE, NR is considering to support different PRACH configuration and/or preamble format to support the RACH transmission for both UE and IAB node. Based on Rel 15 PRACH configuration, it may not always be feasible to configure totally TDMed RACH occasions for access UE and IAB node. If this is the case, PRACH configuration specific for IAB node could be considered. Regarding preamble formats, Rel 15 has multiple preamble formats for supporting larger and smaller cell size. Considering that IAB node could have different power and coverage than access UE, different preamble format could be considered for IAB node. 



Figure 1: UE and IAB node transmit RACH to IAB-donor simultaneously

Proposal 1: PRACH formats and/or configurations specific for IAB node can be further studied. 

RACH Resource Multiplexing for IAB Nodes
In IAB system, due to the half-duplex constraint, IAB node cannot simultaneously receive and transmit. Hence, the RACH occasions for access UE and IAB node performing RACH to its parent node can be TDMed. In this way, the time slot for IAB node receiving UE’s preamble and the time slot for IAB node transmitting preamble can be TDMed. 
To support the TDMed RACH occasions for UE and IAB node, different PRACH configuration can be configured for access UE and IAB node. Considering that one IAB node could be the child of the other IAB node, the RACH occasions for the IAB nodes can be TDMed according to half duplex constraint of IAB nodes. As shown in Figure 2, IAB node 2 is the parent of IAB node 3. To totally avoid the preamble transmitting and receiving collision, each IAB node should be configured with a unique PRACH configuration. Based on the RACH design of Rel 15, it could be resource inefficient or infeasible to configure different RACH occasions for different IAB nodes. UEs could be configured with one PRACH configuration for access links while IAB nodes could be configured with another PRACH configuration for backhaul links. The RACH occasions for UE and IAB node could be TDMed. For example, all UE could be configured with one PRACH configuration, while all IAB nodes could be configured with another PRACH configuration, and the PRACH configuration for UEs and IAB nodes could be TDMed. As all IAB nodes share the same PRACH configuration, how to avoid the PRACH transmitting and receiving collision when one IAB node is the parent of the other IAB node should be further studied. 




Figure 2: Parent IAB node has IAB node child

Proposal 2: Efficient configuration or multiplexing of PRACH resource for access UE and IAB nodes should be studied.

Consideration on Radio Link Failure
In NR, a UE needs to perform radio link monitoring. If radio link failure (RLF) is declared, UE needs to perform RACH to re-access the network. In backhaul links, IAB nodes also need to perform radio link monitoring that monitors the link to its parent node. In IAB system, once IAB node declares the radio link failure, the children of that IAB node could also be impacted. To avoid unnecessary radio link failure declaration of IAB node, the mechanism of avoiding radio link failure with beam failure recovery should be considered. 



Figure 3: Failure of IAB node


Proposal 3: Mechanism of avoiding radio link failure with beam failure recovery for IAB node should be considered. 

[bookmark: _GoBack]TDMed PRACH Configuration Consideration
According to the agreement that network may configure offset for PRACH occasions for MT IAB node, to TDM backhaul RACH resources across adjacent hops. The PRACH configuration of IAB nodes with different hops can be given in the following figure:



Figure 4 PRACH configuration of IAB nodes with different hops

Consider the scenario that IAB-node 2 fails and need to be reconnected to IAB-donor. In this case, IAB-node 2 needs to use PRACH configuration 2 to connected with IAB-donor. However, its child node IAB-node 3 is also using PRACH configuration 2 to transmit preambles. NR-U needs to consider the PRACH configuration collision when one IAB node is reconnecting to an IAB parent with different hop order.
Proposal 4: PRACH configuration collision when one IAB node fails and reconnects to another IAB node that have different hop order should be considered.

Conclusions
In this contribution we considered initial access and mobility in IAB system. The related observations for initial access including RACH and mobility in IAB were discussed. We have the following proposals:
Proposal 1: PRACH formats and/or configurations specific for IAB node can be further studied. 
Proposal 2: Efficient configuration or multiplexing of PRACH resource for access UE and IAB nodes should be studied.
Proposal 3: Mechanism of avoiding radio link failure with beam failure recovery for IAB node should be considered. 
Proposal 4: PRACH configuration collision when one IAB node fails and reconnects to another IAB node that have different hop order should be considered.
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