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Introduction
This contribution discusses the definition and capability exchange of IAB-DU Layer 1 features based on Rel-16 IAB physical layer parameters and specifications.

IAB-DU Layer 1 Features
One of the unique aspects of IAB nodes is that they include both IAB-DU functions and IAB-MT functions. While typically capability signaling for features is not defined for network nodes, since IAB nodes may be deployed in a multi-vendor environment, it is important to ensure interoperability just as for access UEs. As a result, during RAN1#100bis-e, RAN1 sent an LS of Layer 1 features impacting IAB-DUs [1]:

During RAN WG1 #100bis-e it was agreed the following RAN WG1 features apply to the IAB-DU. RAN WG1 would like to inform RAN WG3 of such features.
· Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.
· Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.
· IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.
· UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.
· Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.
· IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.
· Insertion of guard symbols by the IAB-DU.

It is currently under discussion in RAN2 how to handle existing UE Features and new IAB features for IAB-MTs. One possibility is the straightforward extension of the existing UE capabilities framework as defined in 38.306/38.822. In addition, certain features which are mandatory for IAB nodes (i.e. required for initial access and basic backhaul link operation) can be defined as a “minimum capability set” which do not need capability signaling since it is understood that all IAB IAB-DUs support at least the functionality within the minimum capability set. 
Given that the following features are essential for basic TDM operation of access and backhaul links, they can be considered as part of a minimum capability set for IAB-DUs which should be mandatory to support without the need for capability signaling:

Proposal 1: The following IAB-DU features are mandatory to support as part of the minimum capability set:
· Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.
· Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.
· IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.

The remaining features are beneficial for efficient backhaul link operation, but may be considered as optional for IAB node implementations. However, since support of these features at a child IAB node impacts scheduling and resource allocation at the parent node or the Donor CU, it is essential that support of these features is exchanged via capability signaling to enable multi-vendor interoperability testing. For example, if capability signaling is not supported, there is nothing to prevent resource configurations and signaling (e.g. Number of Guard symbols, DCI Format 2_5 messages) from being sent by the parent and ignored by the child resulting in unnecessary signaling overhead or improper operation which is highly undesirable.

Proposal 2: The following IAB-DU features are optional to support and capability signaling is introduced to indicate whether the corresponding feature is supported by an IAB-DU of a given IAB node.
· IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.
· UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.
· Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.
· Insertion of guard symbols by the IAB-DU.
 
Conclusion
The following proposals were made:

Proposal 1: The following IAB-DU features are mandatory to support as part of the minimum capability set:
· Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.
· Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.
· IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.
Proposal 2: The following IAB-DU features are optional to support and capability signaling is introduced to indicate whether the corresponding feature is supported by an IAB-DU of a given IAB node.
· IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.
· UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.
· Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.
· Insertion of guard symbols by the IAB-DU.
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