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1 Introduction
When filtering measurements for a cell, only measurements from SSBs that are quasi co-located (QCL’ed) can be combined together [1]. In licensed NR, QCL’ed SSBs are identified by the included SSB block index [2]. In unlicensed NR, the SSB block index is insufficient to determine QCL information. The value Q is additionally required to determine which SSBs are QCLed [3]. In this contribution we address an issue with the provisioning of Q for neighbour cell measurements in NR-U.
2 Discussion
Two antenna ports are said to be quasi co-located if properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. Antenna ports quasi co-location are defined as four different types as listed below [4].
 
	QCL Type
	Description

	QCL-TypeA
	Doppler shift, Doppler spread, average delay, delay spread

	QCL-TypeB
	Doppler shift, Doppler spread'

	QCL-TypeC
	Average delay, Doppler shift

	QCL-TypeD
	Spatial Rx parameter


 
 
When filtering measurements for a cell, only measurements from SSBs that are quasi co-located (QCL’ed) can be combined together [1]. In licensed NR, QCL’ed SSBs are identified by the included SSB block index [2]. In unlicensed NR, the SSB block index only provides information on the SSB location in relation to the start of the DRS window. Therefore, the SSB block index is insufficient to determine QCL information. The value Q is additionally required to determine which SSBs are QCLed [3].

Observation: Unlike licensed NR, in NR-U the value Q is required to determine which SSBs are QCLed.
For a serving cell, the value of Q is signalled in the MIB. Additionally, Q values can be provided for neighbour cells in SIB2/SIB4 in idle mode [5], and from MeasObjectNR in connected mode [6]. However, the signalling of Q for neighbour cells is currently marked as optional. 
As earlier explained, a UE operating in shared spectrum and performing neighbour cell measurements always needs to know the Q value of those neighbour cells. However, if Q is not provided in the neighbour list, the UE is required to read broadcast information of those neighbour cells to determine Q for the cell. This contravenes our underlying principle on neighbour cell measurements, i.e. that the UE should not be required to read broadcast information of neighbour cells.
In other words, it is necessary that Q is always provided in neighbour lists when operating in shared spectrum. Therefore we suggest that “ssb-PositionQCL-Common-r16” in SIB2, SIB4 and MeasObjectNR be marked as “Conditionally Mandatory” (i.e., mandatory for NR-U). Without mandatory configuration value of Q, a NR-U UE might not be able to correctly combine measurements from detected SSBs, which would affect RRM. 
Proposal: Q should be mandatorily provided in SIB2, SIB4 (for Idle mode) and MeasObjectNR (for Connected mode), when operating in shared spectrum (NR-U).

Summary
Observation: Unlike licensed NR, in NR-U the value Q is required to determine which SSBs are QCLed.
[bookmark: _GoBack]Proposal: Q should be mandatorily provided in SIB2, SIB4 (for Idle mode) and MeasObjectNR (for Connected mode), when operating in shared spectrum (NR-U).
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