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	Reason for change:
	The TCI codepoint of a DCI format 1_3 provides TCI indexes for all cells in a set of cells for multi-cell scheduling scheduledCellListDCI-1-3-r18, regardless of whether or not the cells are scheduled. TS 38.214 v18.2.0 specifies respective unified TCI (uTCI) states to be applied to cells with scheduled PDSCHs. However, it is unclear whether/how the UE applies the TCI states corresponding to cells without scheduled PDSCHs. 

For single-cell scheduling, indication of a uTCI state for a non-scheduled cell is supported under the Rel-17 unified TCI framework, using a DCI format 1_1 or 1_2 with CRC scrambled by CS-RNTI and with repurposed fields and without DL assignment (DLA). The reason Rel-17 uTCI uses CS-RNTI is that ‘no DLA’ indication using invalid FDRA is not supported for DCI formats 1_1/1_2 with C-RNTI, except with auxiliary validation field (e.g., one-shot HARQ, or HARQ reTx field), that are not present for uTCI indication.

The UE behaviour for DCI format 1_3 can follow from the UE behaviour for DCI formats 1_1/1_2. In addition, such indication of uTCI states for non-scheduled cells can be provided by DCI format 1_3 without the need for CS-RNTI. That is possible because ‘no DLA’ indication using invalid FDRA is specified for C-RNTI / MCS-C-RNTI without the need for any auxiliary field, or any repurposing of DCI fields, and with or without the Scheduled cells indicator field or the RRC parameter ScheduledCellCombo-ListDCI-1-3.

Per UE features agreements in RAN1#115, UEs capable of supporting DCI format 1_3 (FG 49-1/1b) may not support legacy DCI formats 1_1/1_2 (FG 6-10), except for self-scheduling of the scheduling cell, and it is therefore not feasible to rely only on legacy DCI formats 1_1/1_2.


	
	

	Summary of change:
	Capture that, when a UE is configured unified TCI states, the TCI indexes provided by a TCI codepoint in a DCI format 1_3, with or without PDSCH scheduling, provide “indicated” TCI states for both scheduled and non-scheduled cells within the corresponding set of cells scheduledCellListDCI-1-3-r18.

	
	

	Consequences if not approved:
	Incomplete specifications for unified TCI state indication with DCI format 1_3.

	
	

	Clauses affected:
	5.1.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc162184886]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}
[bookmark: _Hlk111110645]The UE can be configured with a list of up to 128 TCI-State configurations, within the higher layer parameter dl-OrJointTCI-StateList in PDSCH-Config for providing a reference signal for the quasi co-location for DM-RS of PDSCH and DM-RS of PDCCH in a BWP/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 BWP/CC, and SRS. 
If the TCI-State or TCI-UL-State configurations are absent in a BWP of the CC, the UE can apply the TCI-State or TCI-UL-State configurations from a reference BWP of a reference CC configured by unifiedTCI-StateRef. The UE is not expected to be configured with tci-StatesToAddModList, SpatialRelationInfo or PUCCH-SpatialRelationInfo, except SpatialRelationInfoPos in a CC in a band, if the UE is configured with dl-OrJointTCI-StateList or ul-TCI-StateList in any CC in the same band. The UE can assume that when the UE is configured with tci-StatesToAddModList 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 dl-OrJointTCI-StateList or ul-TCI-StateList in any CC within the same band in the CC list.
The UE receives an activation command, as described in clause 6.1.3.xx of [10, TS 38.321], 6.1.3.47 of [10, TS 38.321] or 6.1.4.xx 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/or 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/] or up to 8 sets of TCI states, where each set is comprised of up to two TCI state(s) for DL and UL signals/channels, or up to two TCI state(s) for DL channels/signals and up to two TCI state(s) 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 TCI-State(s) and/or TCI-UL-State(s) to only one TCI codepoint, the UE shall apply the indicated TCI-State(s) and/or TCI-UL-State(s) 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 source RS in a QCL-Info of the TCI state is not configured, the UE assumes that QCL-TypeA/D source RS is configured in the CC/DL BWP where TCI state applies.
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. The DCI format 1_1/1_2/1_3 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
If the DCI format 1_3 is without DL assignment for one or more cells from a scheduled cell set scheduledCellListDCI-1-3-r18, the UE can assume the following:
-	C-RNTI or MCS-C-RNTI is used to scramble the CRC for the DCI, and
-	FDRA blocks corresponding to the one or more cells are set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's or all '1's for dynamicSwitch, or
-	the one or more cells are not included in scheduled cells ScheduledCellCombo-ListDCI-1-3, when configured. 
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of an indicated TCI state from the configured TCI states:
[bookmark: _GoBack]-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
*** Unchanged parts are omitted ***
