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[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc106695601]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 maxNumberConfiguredTCIstatesPerCC. 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 DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. 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: 
[bookmark: _Hlk500800106][bookmark: _Hlk500784100]-	'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'typeB': {Doppler shift, Doppler spread}
-	'typeC': {Doppler shift, average delay}
-	'typeD': {Spatial Rx parameter}
The UE can be configured with a list of up to 128 DLorJointTCIState configurations, within the higher layer parameter PDSCH-Config for providing a reference signal for the quasi co-location for DM-RS of PDSCH and DM-RS of PDCCH in a CC, for CSI-RS, and to provide a reference, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS. 
If the DLorJointTCIState or UL-TCIState configurations are absent in a BWP of the CC, the UE can apply the DLorJointTCIState or UL-TCIState configurations from a reference BWP of a reference CC. The UE is not expected to be configured with TCI-State, SpatialRelationInfo or PUCCH-SpatialRelationInfo, except SpatialRelationInfoPos in a CC in a band, if the UE is configured with DLorJointTCIState or UL-TCIState in any CC in the same band. The UE can assume that when the UE is configured with TCI-State in any CC in the CC list configured by simultaneousTCI-UpdateList1-r16, simultaneousTCI-UpdateList2-r16, simultaneousSpatial-UpdatedList1-r16, or simultaneousSpatial-UpdatedList2-r16, the UE is not configured with DLorJointTCIState or UL-TCIState in any CC within the same band in the CC list.
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or 6.1.3.x of [10, TS 38.321], used to map up to 8 TCI states and/or pairs of TCI states, with one TCI state for DL channels/signals and one TCI state for UL channels/signals to the codepoints of the DCI field 'Transmission Configuration Indication' for one or for a set of CCs/DL BWPs, and if applicable, for one or for a set of CCs/UL BWPs. When a set of TCI state IDs are activated for a set of CCs/DL BWPs and if applicable, for a set of CCs/UL BWPs, where the applicable list of CCs is determined by the indicated CC in the activation command, the same set of TCI state IDs are applied for all DL and/or UL BWPs in the indicated CCs. If the activation command maps DLorJointTCIState and/or UL-TCIState to only one TCI codepoint, the UE shall apply the indicated DLorJointTCIState and/or UL-TCIState to one or to a set of CCs /DL BWPs, and if applicable, to one or to a set of CCs /UL BWPs once the indicated mapping for the one single TCI codepoint is applied as described in [11, TS 38.133].
[bookmark: _Hlk86865630]When the bwp-id or cell for QCL-TypeA/D a source RS in a QCL-Info of the TCI state configured with DLorJointTCIState is not configured, the UE assumes that QCL-TypeA/D the source RS is configured in the CC/DL BWP where TCI state applies. The UE assumes that the pathloss reference RS configured in a DLorJointTCIState configured in the CC/DL BWP where the TCI state applies. When the bwp-Id or servingCellId for an RS in a TCI-UL-State-r17 is not configured, the UE assumes that the RS is configured in the CC/DL BWP where UL TCI state applies.
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