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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
[bookmark: _GoBack]The following is captured in the TR 38.874 [2]:
For the purpose of inter-IAB-node and donor detection after the IAB-node DU becomes active (Stage 2), the inter IAB-node discovery procedure needs to take into account the half-duplex constraint at an IAB-node and multi-hop topologies. The following three solutions are supported:
SSB-based solutions (Solution 1-A and 1-B):
-	Solution 1-A) Reusing the same set of SSBs used for access UEs:
-	In this case, the SSBs for inter-IAB cell search in stage 2 are on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted inside of the SMTC configured for access UEs.
-	Solution 1-B) Use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs:
-	In this case, the SSBs, that may get muted, for inter-IAB cell search and measurement in stage 2 are not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs.
An IAB-node should not mute its own SSB transmissions targeting UE cell search and measurement when doing inter-IAB cell search in stage 2:
-	For SA, this means that SSBs transmitted on the currently defined sync raster follow the currently defined periodicity for initial access;
-	In case of Solution 1-B, this implies SSBs, that may get muted, for inter-IAB stage 2 cell search is at least TDM with SSBs used for UE cell search and measurements.

As mentioned in the introduction, the WID requirement is to specify Solution 1-B, meaning that not only is differentiation between resources used for transmission of access and backhaul link initial access signals needed, but also between different hop orders of IAB nodes due to the half-duplex constraint. 
Figure 1 provides an example of such multiplexing of initial access signal transmissions between access and two backhaul link hop orders. 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 time periods 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: Specify additional SMTC periodicities for inter-IAB node discovery and measurement beyond the values supported in Rel. 15. 

[image: ]                             
Figure 1: TDM multiplexing of initial access signals between access and backhaul links (same periodicity)
The orthogonal resources/periodicities and muting patterns within a given SMTC should be able to accommodate deployments with different numbers of hops and number of candidate IAB nodes (e.g. due to deployment density). However, introducing a large number of possible configurations may increase the overhead and network complexity. Also considering IAB scenarios evaluated during the SI typically did not go beyond 2-3 hops, it is reasonable for the configuration and patterns for the configurations to potentially support a large (or arbitrary) number of hops, but be optimized for inter-hop discovery of IAB nodes up to 3 hops.
Proposal 2: Introduce time-domain mapping patterns for SSBs based on hop order which are orthogonal for up to 3 hops.

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 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 3: Support configuration of different periodicities/offsets to enable both intra- and inter-hop discovery.

Conclusion
This contribution analyzed inter-IAB node discovery and measurement. The following proposals were made:
Proposal 1: Specify additional SMTC periodicities for inter-IAB node discovery and measurement beyond the values supported in Rel. 15. 
Proposal 2: Introduce time-domain mapping patterns for SSBs based on hop order which are orthogonal for up to 3 hops.
Proposal 3: Support configuration of different periodicities/offsets to enable both intra- and inter-hop discovery.
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