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	Reason for change:
	To make it clear UE behavior for receving downlink transmission when 

· during reconfiguration and activation of TCI states for PDSCH
· cross carrier scheduling occurs and TCI field is not in the scheudling DCI
· cross carrier scheduling occurs and scheudling delay is below threshold

	
	

	Summary of change:
	· During reconfiguration and activation of TCI states for PDSCH, UE uses latest activated TCI state(s). 

· For cross carrier scheduling, if TCI field is not in the scheudling DCI, UE receives PDCSH via one TCI state in activated subset of TCI states for receiving PDSCH in scheduled serving cell 
· For cross carrier scheduling, if scheudling delay is below threshold, UE receives PDCSH via one TCI state in activated subset of TCI states for receiving PDSCH in scheduled serving cell

	
	

	Consequences if not approved:
	UE may fail communicating with network when
· during reconfiguration and activation of TCI states for PDSCH
· cross carrier scheduling occurs and TCI field is not in the scheudling DCI
· cross carrier scheduling occurs and scheudling delay is below threshold
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5.1.5
Antenna ports quasi co-location

The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 

-
'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}

-
'QCL-TypeB': {Doppler shift, Doppler spread}

-
'QCL-TypeC': {Doppler shift, average delay}

-
'QCL-TypeD': {Spatial Rx parameter}

The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot[image: image2.png]oI Tame.
n+ 3N



+1. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to'QCL-TypeD'. After a UE receives higher layer reconfiguration of TCI states and before reception of the activation command, and  
· if any of the TCI states mapped to the codepoints of the DCI field ‘Transmission Configuration Indication’ are not changed, the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location; 
· otherwise, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission.
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the PDSCH is not scheduled in another serving cell, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the PDSCH is scheduled in another serving cell, for determining PDSCH antenna port quasi co-location, the UE assumes the PDSCH is received via the TCI state indicated by codepoint 0 of the DCI field 'Transmission Configuration Indication' activated for scheduled serving cell.
If the tci-PresentInDCI is set as 'enabled', the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP and when the PDSCH is scheduled by DCI format 1_1, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH

For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE. For a serving cell without CORESET configuration, if the offset between the reception of the DL DCI from another serving cell and the corresponding PDSCH in the serving cell is less than the threshold Threshold-Sched-Offset, the UE may assume that the PDSCH is received via the TCI state indicated by codepoint 0 of the DCI field 'Transmission Configuration Indication' activated for the serving cell. If none of configured TCI states contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
