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In current spec, the default QCL assumption for PDSCH for FR2 have two different definitions: In Section 5.1.5 of 38.214 [1], there are two paragraphs:
Definition-1: “…After a UE receives an initial 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'.”
Definition-2: “…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 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 determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.”
Simply, in Definition-1, if “before reception of activation command”, then PDSCH is QCLed to SSB. In Definition-2, if “tci-PresentInDCI is not configured”, then PDSCH is QCLed to PDCCH. 
However, there is a typical case that tci-PresentInDCI is not configured, and then there is also no activation command, i.e., both of the conditions “tci-PresentInDCI is not configured” + “before reception of activation command” are simultaneously satisfied. In the case, it is confused for UE that the QCL assumption of PDSCH should follow Definition-1 or Definition-2.
Observation 1: In the case that both “tci-PresentInDCI is not configured” and “before reception of activation command” are simultaneously satisfied, the QCL assumption for PDSCH is ambiguity in current spec. 
[bookmark: _GoBack]To address the ambiguity in the current spec, the default QCL assumption should follow one of the above definitions. In our understanding, in the case mentioned above (i.e., both conditions are satisfied), QCL assumption of PDSCH is better to follow PDCCH, i.e., Definition-2. The reason is that, compared to QCL assumption of SSB determined in the initial access procedure, the QCL assumption in PDCCH is more accurate and in time for PDSCH, while QCL assumption PDCCH can be updated by MAC-CE.
Proposal 1:  In the case that both “tci-PresentInDCI is not configured” and “before reception of activation command” are simultaneously satisfied, the QCL assumption of PDSCH should follow the QCL assumption of PDCCH, i.e., Definition-2.
And we have the following Text proposal to address the ambiguity:
Text proposal-1:
	In 38.214 V15.6.0
5.1.5	Antenna ports quasi co-location
<Unchanged parts omitted>
The UE receives an activation command, as described in subclause 6.1.3.14 of [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 the first slot that is after slot. If tci-PresentInDCI is set to “enabled” for the CORESET scheduling the PDSCH, aAfter a UE receives an initial 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'. 
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 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 determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission. 



Clarification of QCL assumption for PDSCH reception in FR1
For FR1, the RRC parameter tci-PresentInDCI may be configured or not. If the tci-PresentInDCI is not configured, the definition of QCL assumption for PDSCH is precluded due to the following confused condition in Section 5.1.5 of 38.214 [1]:
“… 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 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 determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.”
While the RRC parameter timeDurationForQCL is only for FR2 as defined in 38.306 [2], i.e., with the condition, the QCL assumption now is only for FR2, but no definition on FR1. 
To address this issue, we should clarify the condition is only used for FR2 case, the text proposal is as follows:
Text Proposal-2:
	In 38.214 V15.6.0
5.1.5	Antenna ports quasi co-location
<Unchanged parts omitted>
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 time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.



Conclusion
In this contribution, we raise the issues of the QCL assumptions for PDSCH reception. We make the following observations and proposals:
Observation 1: In the case that both “tci-PresentInDCI is not configured” and “before reception of activation command” are simultaneously satisfied, the QCL assumption for PDSCH is ambiguity in current spec. 
Proposal 1:  In the case that both “tci-PresentInDCI is not configured” and “before reception of activation command” are simultaneously satisfied, the QCL assumption of PDSCH should follow the QCL assumption of PDCCH, i.e., Definition-2.
Text proposal-1:
	In 38.214 V15.6.0
5.1.5	Antenna ports quasi co-location
<Unchanged parts omitted>
The UE receives an activation command, as described in subclause 6.1.3.14 of [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 the first slot that is after slot. If tci-PresentInDCI is set to “enabled” for the CORESET scheduling the PDSCH, aAfter a UE receives an initial 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'. 
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 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 determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission. 



Text Proposal-2:
	In 38.214 V15.6.0
5.1.5	Antenna ports quasi co-location
<Unchanged parts omitted>
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 time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.
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