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Issue
Rel. 15 defines two PDSCH default beam operations as follows
· When timing offset between PDCCH and PDSCH is smaller than threshold: 
Beam of PDSCH follows the beam of CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot
· When TCI state of PDSCH is not indicated in DCI (Tci-PresentInDCI is disabled):
Beam of PDSCH follows the beam of CORESET used for the PDCCH transmission
Above operations are allowed only when cross-carrier scheduling is not configured in a CORESET for a serving cell. When cross-carrier scheduling is configured, Rel. 15 restricts PDSCH default beam operation as the following RAN1#95 agreement, compared with the associated description from the current version of TS 38.214 V15.8.0 [1]:
	Agreement
· For cross carrier scheduling, Tci-PresentInDCI has to be always enabled
· For cross-carrier scheduling with tci-PresentInDCI being enabled for a DCI format 1_1, the scheduling timing offset cannot be smaller than the threshold
· Above two bullets apply in case the scheduled carrier is in FR2
· The first bullet applies for both FR1 and FR2
· The first two bullets apply only for CORESET associated for cross carrier scheduling
	5.1.5	Antenna ports quasi co-location
...
[bookmark: _Hlk530421126]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 timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. 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. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, the UE expects tci-PresentInDci is set as 'enabled' 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-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
…




In Rel-15, the restrictions above are applied for both the following cases when cross carrier scheduling is configured:
Case 1) Scheduling cell and scheduled cell are the same (CIF value in DCI is zero)
Case 2) Scheduling cell and scheduled cell are different (CIF value in DCI is not zero)

In Rel. 16, PDSCH default beam operation is allowed for Case 2 as the following RAN1#97 agreement, compared with the associated description from the current version of TS 38.214 V16.0.0 [2]: 
	Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell

	5.1.5	Antenna ports quasi co-location
...
When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_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-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
…
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
…



However, given that the new agreements from Rel-16 stand only for Case 2, PDSCH default beam operation for Case 1 should follow Rel-15 restrictions even in Rel-16, as highlighted by the “red bold text” in above descriptions. From our understanding, this is not an intended restriction and needs to be removed.

Observation: In Rel. 16, PDSCH default beam operation is not allowed when cross carrier scheduling is configured and scheduling cell and scheduled cell are the same, which is an unnecessary restriction.

Proposed solution
1 
2 
When cross carrier scheduling is configured and CIF value in DCI is zero, there are the following two alternatives to enable PDSCH default beam for timing offset < threshold:
- Alt 1-1. Applies default beam as in Rel. 15: Beam of the CORESET with the lowest ID
- Alt 1-2. Applies default beam as in Rel. 16: Beam of the lowest activated PDSCH TCI state
Comparing Alt 1-1 and Alt 1-2, we prefer Alt 1-1 because of the consistent behavior of UE in a serving cell, regardless of the cross carrier scheduling configuration.
Also, on PDSCH default beam when Tci-PresentInDCI is disabled, there are the following two alternatives:
- Alt 2-1. Applies default beam as in Rel. 15: Beam of the CORESET used for the PDCCH transmission
- Alt 2-2. Applies default beam as in Rel. 16: Beam of the lowest activated PDSCH TCI state
Comparing Alt 2-1 and Alt 2-2, we prefer Alt 2-1 because of the same reason as above.
From Alt 1-1 and Alt 2-1, the proposed text is as follows.
Proposal: To enable PDSCH default beam when cross carrier scheduling is configured and CIF value in DCI is zero, adopt the following TP in TS 38.214 V16.0.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the 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]. 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. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_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-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
--- end of TP ---



Conclusion
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4 
In this contribution, the following observation and proposal are given: 
Observation: In Rel. 16, PDSCH default beam operation is not allowed when cross carrier scheduling is configured and scheduling cell and scheduled cell are the same, which is an unnecessary restriction.
Proposal: To enable PDSCH default beam when cross carrier scheduling is configured and CIF value in DCI is zero, adopt the following TP in TS 38.214 V16.0.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the 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]. 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. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_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-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
--- end of TP ---
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