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In this contribution, we discuss the remaining issues on determining the activated TCI states and the applied TCI states for the scheduled PDSCHs by a DCI.
1 Activated TCI states
In last RAN1 meetings, it was discussed and concluded whether valid SLIV or configured SLIV should be used in some functionalities including RV field in a DCI format, PUSCH carrying A-CSI report, CBGTI and out-of-order determination. The same issue exists in many other features, especially for the definition of the first slot with the scheduled PDSCH(s) to determine the activated TCI states. The related agreement was made in RAN1#108-e [1]. There is no time to further clarify the application of valid SLIV or configured SLIV in the first slot determination yet. 

	For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH(s).



In one option, the above first slot can be defined by the configured SLIV of the indicated TDRA row. That is, no matter the SLIV in the first slot is valid or not, the first slot is used to determine the activated TCI states. However, this option may not allow UE operation based on the most recent activated TCI states. For example, for a TDRA row which consists of configured SLIVs in multiple slots, if the SLIV in the first slot is invalid and if a MAC CE indicates new activated TCI states to be effective from the second slot, the UE cannot use the new activated TCI states though it is practically possible for the UE to work on the new activated TCI states. 

On the other hand, the above first slot could be defined as the first slot with a valid SLIV of the indicated TDRA row. By this way, in the above example, UE can determine the indicated TCI state for PDSCH transmission based on the new activated TCI states in the second slot with valid SLIV. This option is preferred since it is a simple clarification that the definition of first slot is enough. 

Proposal 1
· The first slot with scheduled PDSCH(s) to determine the activated TCI states should be the first slot with valid SLIV of the indicated TDRA row. 
· Agree on the following CR. 

	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc106695601][bookmark: _Hlk110350654]5.1.5	Antenna ports quasi co-location
<Unchanged Text Omitted>
[bookmark: _Hlk530421126]If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the valid scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the valid scheduled PDSCH(s). When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains qcl-Type set to 'typeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and a corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
<Unchanged Text Omitted>



2 Unified TCI state
In RAN1 #108-e, exact rules for TCI update using unified TCI framework within the span of multi-slot PDSCH were left FFS. The following is the agreement from RAN1 #108-e.

Agreement
TP#1 below is endorsed for TS 38.214
· RAN1 continues discussion to down-select between the following Alt1 and Alt2.
· Alt1) The applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH
· Alt2) The applied TCI states cannot be updated using unified TCI framework within the span of multi-PDSCH
· Note: coordination with Rel-17 MIMO WI is allowed as necessary

For the TCI determination based on Rel-15/16 TCI framework, the agreement is to allow the change of the applied TCI states within the span of the multiple PDSCHs scheduled by a DCI. For example, if the delay between the DCI and a scheduled PDSCH is less than timeDurationForQCL, the default TCI state(s) are determined and used in the PDSCH reception. Further, if the delay is no less than timeDurationForQCL, the indicated TCI state by the DCI applies. 

In Rel-17 unified TCI framework, the newly indicated TCI states by a DCI only become effective after an application time after the transmission of ACK in response to the PDSCH scheduled by the DCI. Therefore, one or multiple PDSCHs scheduled by a DCI can only use the applied TCI states that are indicated by an earlier DCI. Specifically, if the applied TCI states are changed during a span of multiple PDSCHs that is scheduled by a current DCI, both old and new TCI states are indicated by an earlier DCIs but not the current DCI. In conclusion, there is no practical problem for UE to change the applied TCI states within the span of the multiple PDSCHs scheduled by a DCI. Therefore, Alt 1) from RAN1#108-e meeting is preferred to align the agreed behavior for Rel-15/16 TCI framework. 

Proposal 2
· For Rel-17 unified TCI framework, the applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH (Alt 1)

3 Conclusion
In this contribution, we discuss remaining issues on determining the activated TCI states and the applied TCI states for the scheduled PDSCHs by a DCI. We make the following observation and proposal.

Proposal 1
· The first slot with scheduled PDSCH(s) to determine the activated TCI states should be the first slot with valid SLIV of the indicated TDRA row. 
· Agree on the following CR. 

	5.1.5	Antenna ports quasi co-location
<Unchanged Text Omitted>
If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH. For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the valid scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the valid scheduled PDSCH(s). When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains qcl-Type set to 'typeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and a corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
<Unchanged Text Omitted>



Proposal 2
· For Rel-17 unified TCI framework, the applied TCI states can be updated using unified TCI framework within the span of multi-PDSCH (Alt 1)
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