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1 Introduction
In this contribution we discuss support of the measurement restriction for QCL parameters for NZP CSI-RS and TRS reference signals.
2 Measurement restriction wrt QCL parameters 

Measurement restriction for NZP CSI-RS resource is supported in NR to facilitate different beamforming assignment for the same CSI-RS resource in a different NZP CSI-RS resource transmission occasions. Once the measurement restriction is configured for the UE for a given NZP CSI-RS resource, UE should use only one NZP CSI-RS resource occasion, e.g., corresponding to the most recent transmission, for the channel measurement in CSI calculation. 


It should be noted that transmission of the NZP CSI-RS resource by using different beamforming could change not only the channel measurement but also the estimated QCL parameters such as average delay, delay spread, Doppler shift, Doppler spread, average gain of the received signal at the UE. Therefore, by default, if the measurement restriction is configured for the UE, UE should not assume that QCL parameter are the same for the channel measurements obtained from different NZP CSI-RS transmission occasions. Therefore, the possible averaging of the QCL parameters across time occasions of NZP CSI-RS should not be allowed for the UE.

Proposal:
· UE should not assume that antenna ports corresponding to NZP CSI-RS resource, configured with channel measurement restriction, transmitted in different time occasions are QCL wrt to all parameters


When the corresponding NZP CSI-RS resource, configured with channel measurement restriction, is used for the TCI state to indicate the QCL assumption for DM-RS antenna port(s), some ambiguity may occur at the UE regarding the specific time occasion of NZP CSI-RS resource that UE should use for DM-RS antenna port processing. The ambiguity can be resolved by indicating specific time occasion of NZP CSI-RS resource. However, it would require new signalling. Therefore, it is recommended to discuss further whether such NZP CSI-RS resources (configured with measurement restriction) can be also used for TCI indication.
Proposal:

· RAN1 to discuss whether NZP CSI-RS resource, configured with measurement restriction, can be used for TCI indication. 


Somewhat similar issue may occur for TRS, which in RAN1#90bis meeting [1] was agreed to be a special case of NZP CSI-RS resource configuration. In contrast to NZP CSI-RS resource for CSI feedback, the measurement restriction on TRS could be useful in NR. In particular, for improved energy efficiency at the network side dynamic “ON/OFF” of the TRS transmissions by not transmitting TRS when there is no DL traffic can be used. In such scenario, UE on certain time instances may perform QCL parameter estimation on TRS resource that was not actually transmitted by the TRP. To avoid possible usage of such QCL measurements for subsequent processing of DM-RS antenna ports, the measurement restriction should be configured for TRS. In this case, UE should only use the most recent TRS occasion for QCL parameter estimation for subsequent DM-RS antenna ports processing and the TRP should schedule DM-RS transmission only after valid TRS transmission has occurred. 
Proposal:

· NR supports QCL measurement restriction for TRS

Conclusions
In this contribution we discuss support of the measurement restriction for QCL parameters for NZP CSI-RS and TRS reference signals. The following proposals are made:
· UE should not assume that antenna ports corresponding to NZP CSI-RS resource, configured with channel measurement restriction, transmitted in different time occasions are QCL wrt to all parameters

· RAN1 to discuss whether NZP CSI-RS resource, configured with measurement restriction, can be used for TCI indication. 

· NR supports QCL measurement restriction for TRS
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Appendix
	Scenario
	UMi

	Carrier frequency
	30GHz

	Number of carriers
	2

	Carrier bandwidth
	80MHz

	Subcarrier spacing
	60KHz

	Number of TRPs
	21

	UE distribution
	10 UE per TRP

	TRP antenna configuration
	(4, 8, 2, 2)

	Number of TRP beams
	48

	Number of TRP beams in horizontal
	10

	Number of TRP beams in vertical
	5

	UE antenna configuration
	(2, 4, 2, 2)

	Number of UE beams
	27 for each panel

	Number of UE beams in horizontal
	9

	Number of UE beams in vertical
	3
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