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Introduction
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 design considerations for the use of SSBs for inter-IAB node discovery and measurements.
IAB node discovery and measurement
During RAN1#96bis the following agreements were made:
Agreements:
· The Rel-15 SSB mapping pattern within a half frame is reused for IAB node discovery and measurements

Agreements:
For IAB node discovery and measurements, at least the following information should be provided in STC
· SSB center frequency
· SSB subcarrier spacing
· SSB transmission periodicity
· 5, 10, 20, 40, 80, 160, 320, 640 subframes are supported.
· SSB transmission timing offset in half frame(s)
· The index of SSBs to transmit 
· The SSBs to be transmitted in the half frame
· FFS configuration information other than above
· FFS some of the parameters can have default values, e.g. reuse the same value of the cell-defining SSBs.
· Note: The detailed signaling design is up to RAN3.

Agreements:
For IAB node discovery and measurements, an IAB node DU can be configured with zero, one or multiple STCs.
· FFS the maximum number of STCs
· FFS the dependency of multiple STCs

Figure 1 provides an example of two STCs multiplexing of SSB transmissions between access and two backhaul link hop orders. 
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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.
Proposal 1: Up to 2 STCs can be configured for an IAB node DU. 

One straightforward way to realize the patterns is to introduce time domain offsets between the SSB transmission occasions based on hop order, decoupling the time domain SSB transmission and measurement occasions for a given IAB node. However, while such a staggered approach as shown in Figure 1 enables inter-hop discovery and measurement, intra-hop measurement should be supported as well. In order to achieve this, different periodicities, half-frame offsets, and bitmaps of actually transmitted SSBs can be configured for different nodes of the same hop order in order to create intra-hop measurement occasions. 
Proposal 2: SSB transmissions configured for an IAB node DU in different STCs should be orthogonal in time. 

In addition, during RAN1#96bis the following agreements were made:
Agreements:
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.

Figure 2 provides an example of two STMCs with the same time-domain offsets, but different periodicities.
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Figure 2: SMTCs with different periodicities but the same time-domain offsets
Depending on the IAB topology and desired trade-off between SSB transmission/measurement overhead and latency of link quality measurements, it may be beneficial that some of the up to 4 SMTCs configured for IAB node discovery and measurements overlap in time, but have different periodicities (e.g. corresponding to inter vs. intra-hop order monitoring occasions). In this case there may be a conflict at the MT of which SSBs can be measured corresponding to the different SMTCs. However, in this case priority should be given to the SSBs of the SMTC with the longer periodicity since those measurement occasions occur less frequently and the SSBs of the SMTC with a shorter periodicity will have measurement occasions without such conflicts.
Proposal 3: In case of SMTCs with overlapping time domain measurement occasions but different periodicities, priority for IAB discovery and measurement at the MT should be given to SSBs corresponding to the SMTC with the longer periodicity.
Conclusion
This contribution analyzed IAB node discovery and measurement. The following proposals were made:

Proposal 1: Up to 2 STCs can be configured for an IAB node DU. 
Proposal 2: SSB transmissions configured for an IAB node DU in different STCs should be orthogonal in time. 
Proposal 3: In case of SMTCs with overlapping time domain measurement occasions but different periodicities, priority for IAB discovery and measurement at the MT should be given to SSBs corresponding to the SMTC with the longer periodicity.
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