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	Reason for change:
	It has been agreed that A-CSI-RS can be configured in a TCI state for PDSCH. Therefore, A-CSI-RS transmission can update corresponding QCL of PDSCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated QCL is ready to use.  

	
	

	Summary of change:
	Action time for A-CSI-RS to update QCL of PDSCH is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated QCL is ready to use.
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	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated QCL, which creates misalignment between the UE DL transmission behavior and what the gNB expects. This degrades DL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.


5.1.5 
Antenna ports quasi co-location

>>>> unchanged text omitted <<<<
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s): 

- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or 

- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or 

- QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.
When a TCI-state of PDSCH contains aperiodic CSI-RS as ‘QCL-TypeD’, the UE shall receive corresponding PDSCH with the same spatial domain receive filter used for the reception of the latest aperiodic CSI-RS. The corresponding spatial domain receive filter should be ready for PDSCH reception after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming basd on reported UE capability [13, TS 38.306].
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