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Introduction
[bookmark: _Hlk7433984]As part of the Work Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to support solutions for efficient operation of integrated access and wireless backhaul for NR. This document provides an overview of the key RRM requirements for IAB nodes.
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An example of a network with integrated access and backhaul links is shown in Figure 1 below. The operation of the different links may be on the same or different frequencies (also termed ‘in-band’ and ‘out-band’ relays). Each IAB node has both DU functionality (IAB-DU) as well as UE-like functionality (IAB-MT). The relay is connected to an IAB node of a higher hop order in a similar way as a UE, while the IAB node serves relay UEs inside IAB nodes of lower hop orders or its own access UEs.


Figure 1: Integrated access and backhaul links 
In addition, for in-band operation IAB nodes are assumed to operate with a half-duplex constraint as shown in Figure 2, which means they can only do the following at any given time:
1. Receive on the access link (UE to IAB node) and/or backhaul link (IAB node to IAB node) 
1. Transmit on the access link and/or backhaul link 



Figure 2: Half-duplex constraint at the relay
As part of the Work Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to support solutions for efficient operation of integrated access and wireless backhaul for NR including the following requirements:
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
This contribution discusses the RRM requirements for the use of SSBs for inter-IAB node discovery and measurements.

SSB based RRM
Figure 1 provides an example the multiplexing of SSB transmission configurations (STC) between access and two backhaul link hop orders. 
                             
Figure 1: TDM multiplexing of initial access signals between access and backhaul links (same periodicity)

The access synchronization signal transmissions can overlap in time across hop orders since they are intended for UEs and therefore not subject to the half-duplex constrain requirement. However, orthogonal STCs are required for the transmission of the synchronization signal transmissions intended for backhaul link discovery and maintenance with a possibly larger periodicity of transmission and separately configured from the parameters/resources used by access UEs. As a result RAN1 agreed to support up to 4 SMTCs for IAB-node MTs, which is optimized for 3 hop orders and additional periodicities than supported by access UEs in Rel-15 (320 and 640 subframes).
Proposal 1: Requirements for SSB based RRM measurements should include the additional periodicities defined in Rel-16 (320 and 640 subframes) and up to 4 configured SMTCs at an IAB-node MT.

CSI-RS based RRM
Frequent transmission of SSBs can result in excessive overhead and result in undesirable scheduling restrictions on the IAB node DU function since data transmissions cannot be scheduled when the IAB node UE function is performing measurements. During RAN1#94bis, CSI-RS was studied as an alternative for inter-IAB node discovery and measurement, and the following agreement was made:
· CSI-RS can be used for inter-IAB detection in synchronous network
· Extended CSI-RS periodicities can be considered. 

Proposal 2: Requirements for CSI-RS based RRM measurements for inter IAB-node discovery and measurement should be supported.

As a result, instead of relying on SSB-based RRM, the network may utilize CSI-RS for topology and route management measurements since the CSI-RS can have lower time/frequency resource overhead and can be UE-specifically configured with finer granularity than SSB-based measurements. While reusing the existing CSI-RS based RRM configurations defined in Rel-15 is possible for IAB (i.e. CSI-RS-ResourceConfigMobility), certain parameters should be optimized to support IAB deployments, considering the higher capability of IAB nodes compared to UEs and the less strict latency requirements for measurements in Rel-16 which focuses on fixed deployments.
Proposal 3: The CSI-RS resource configurations assumed for determining RRM requirements should include the maximum possible measurement BW, maximum periodicity (e.g. 40ms), and support for quasi-colocation of SSB and CSI-RS.

Conclusion
This contribution analyzed the RRM requirements for IAB. The following proposals were made:
Proposal 1: Requirements for SSB based RRM measurements should include the additional periodicities defined in Rel-16 (320 and 640 subframes) and up to 4 configured SMTCs at an IAB-node MT.
Proposal 2: Requirements for CSI-RS based RRM measurements for inter IAB-node discovery and measurement should be supported.
Proposal 3: The CSI-RS resource configurations assumed for determining RRM requirements should include the maximum possible measurement BW, maximum periodicity (e.g. 40ms), and support for quasi-colocation of SSB and CSI-RS.
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