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Introduction
This document provides the current view after RAN1 #98 on the required upper layer parameters needed to support the IAB physical layer operation agreed by RAN1.
In case of IAB the parameters to be configured are split between RRC and F1-AP. It is understood that RAN2/RAN3 will decide the signaling mechanisms and RAN1 provides some recommendations based on the expected behavior of the system.
The focus of the parameters listing in this document is on new and extended parameters. IAB specific configuration requirements for existing parameters are also provided, when applicable.



Extensions of SSBs for inter-IAB-node discovery and measurements
SSB transmission configuration: F1AP signaling from CU to IAB node DU 
	Sub-feature group
	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	SSB-based Discovery and measurement
	New
	ssbFrequency
	SSB central frequency
	ARFCN-ValueNR

	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssbSubcarrierSpacing
	SSB subcarrier spacing
	FR1: 15khz, 30khz
FR2: 120khz, 240khz
	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssbPeriodicity
	SSB transmission periodicity:
	5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms
	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssbTimingOffset
	SSB transmission timing offset
	0, … , (number of half frames within SSB transmission periodicity) – 1
	
	IAB node specific
	
	Up to RAN3 whether or not to jointly signaled with ssbPeriodicity

	SSB-based Discovery and measurement
	New
	ssb-PositionsInBurst
	SSBs to be transmitted in the half frame
	length-4 bitmap, length-8 bitmap, length-64 bitmap
	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssb-PhysicalCellID
	Physical cell-ID carried by SSB
	0,…,1007
	
	IAB node specific
	
	Up to RAN3 whether or not to have a separate signaling 

	SSB-based Discovery and measurement
	New
	Nr-ssb-TransmisisonConfig
	Number of SSB transmission configurations
	1, 2, 3, 4
	
	IAB node specific
	
	For IAB node discovery and measurement, the maximum number of STCs that can be configured for an IAB node DU per cell at one frequency location is 4. 
Each STC is independently configured when multiple STCs are configured.



SSB reception configuration: RRC signaling from CU to IAB node MT
	Sub-feature group
	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	SSB-based Discovery and measurement
	New
	ssb-MTC-Periodicity
	SMTC window periodicity
	5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssb-MTC-Timingoffset
	SMTC window timing offset
	0, ..., (number of subframes within SMTC window periodicity) – 1
	
	IAB node specific
	
	Up to RAN2 whether or not jointly signaled with ssb-MTCPeriodicity

	SSB-based Discovery and measurement
	New
	ssb-MTC-Duration
	SMTC window duration
	1, …, 5 (subframes)
	
	IAB node specific
	
	

	SSB-based Discovery and measurement
	New
	ssb-MTC-pci-List
	List of physical cell IDs to be measured
	[cell ID 0, …, cell ID M-1 ]
	
	IAB node specific
	
	The maximum number of M is 64

	SSB-based Discovery and measurement
	New
	ssb-ToMeasure
	SSBs To be Measured 
	length-4 bitmap, length-8 bitmap, length-64 bitmap
	
	IAB node specific
	
	Up to RAN2 whether or not to have a separate signaling 
Note: This parameter is included in MeasObjectNR as in Rel-15.

	SSB-based Discovery and measurement
	New
	Nr-SMTCConfig
	Number of SMTC configurations
	1, 2, 3, 4
	
	IAB node specific
	
	For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4. Each SMTC window is provided its own independent configuration (e.g. periodicity, offset, duration)





Extension of RACH occasions and periodicities for backhaul RACH resources
For IAB nodes there needs to be the ability to configure the RACH configuration separately from the RACH configuration for UE access. As a result all the parameters in RACH-ConfigGeneric and RACH-ConfigCommon need to have the ability to be configured specifically for IAB nodes.
RACH configuration: RRC signaling from CU to IAB node MT
	


	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	PRACH
	New
	prach-ConfigurationPeriodScaling
	Scaling factor to extend the periodicity of the baseline configuration indicated by prach-ConfigurationIndex
	{1, 2, 4, 8, 16, 32, 64}
	 
	IAB node specific and IAB nodes common
	
	 

	PRACH
	New
	prach-ConfigurationFrameOffset
	Frame offset for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex
	{0, …, 63}
	 
	IAB node specific and IAB nodes common
	
	 

	PRACH
	New
	prach-ConfigurationSOffset
	Subframe/Slot offset for ROs defined in the baseline configuration indicated by prach-ConfigurationIndex
	{0, …, 39}
	 
	IAB node specific and IAB nodes common
	
	





Mechanisms for resource multiplexing among backhaul and access links
Resource multiplexing: F1AP signaling from CU to IAB node or Donor DU 
	Sub-feature group
	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	Resource multiplexing
	New
	IAB-DU Resource Configuration (name in specification to be determined by RAN2/3)
	Per-cell D/U/F resource configuration
	All patterns, periodicities, and slot configs supported in TDD-UL-DL-Config, TDD-UL-DL-SlotConfig and Table 11.1.1-1 in TS38.213 + TBD slot formats with the sequence order UL-Flexible-DL
	
	IAB node specific
	
	H/S/NA is applied/determined relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing
TBD whether H/S/NA attributes are explicitly indicated as part of the DU resource configuration 

The H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies).



Resource multiplexing: Dedicated RRC signaling from CU to IAB node MT 
	Sub-feature group
	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	Resource multiplexing
	New or Existing
	TDD-UL-DL-Config-IAB-MT
	Per-MT D/U/F resource configuration
	All patterns, periodicities, and slot configs supported in TDD-UL-DL-Config and TDD-UL-DL-SlotConfig + TBD slot formats with the sequence order UL-Flexible-DL
	
	IAB node specific
	
	Whether to introduce new IEs or enhancements to existing RRC signaling is up to RAN2






Mechanism to support the “case-1” OTA timing alignment
OTA timing alignment
	


	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	Case-1 timing
	New
	T_delta (name in specification to be determined by RAN2)
	(-1/2) of time interval at the parent node between the start of UL RX frame i for the IAB node and the start of DL TX frame i.   
	TBD by RAN4
	 N/A
	[bookmark: _GoBack]IAB node specific
	
	It remains TBD whether this parameter is carried in RRC or MAC-CE.  



