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1. Introduction

In MR-DC, there are discussion on the TCI state used for cross-carrier scheduling and finally different behaviors comparing with Rel-15 has been adopted in Rel-16. A RRC parameter is used to control which of Rel-15 or Rel-16 behavior is followed. However, there are still texts where distinction is not clear so that there could be confusion on the desired behavior. In this contribution we discuss the issue and provide a TP to fix it.
2. Discussion 
In [1], the following are used to derive the new default beam in Rel-16 for cross-carrier scheduling [1]:
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 and the UE is configured with [enableDefaultBeamForCCS]:

-
The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay [image: image2.png]


 is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;

-
For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, 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.
In other words, as long as a PDSCH is cross carrier scheduled by a DCI without TCI field present, the new default beam , an activated TCI state with the lowest ID would be used for PDSCH reception, irrespective of the offset between the DCI and the PDSCH.
However, this situation is also covered by an old Rel-15 behavior, when TCI field is absent and the offset between the DCI and the PDSCH is equal to or greater than the threshold :

“ If the PDSCH is scheduled by a DCI format not having the TCI field present, 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.”

In other words, the above two paragraphs could  cover a same case, i.e. “ a PDSCH is cross carrier scheduled by a DCI without TCI field present and the offset between the DCI and the PDSCH is equal to or greater than the threshold”, while different TCI states for the PDSCH are defined. Note that for Rel-15, a cross-carrier scheduling DCI shall comprise TCI state, so that the second paragraph does not cover the case of cross-carrier scheduling. While this restriction is removed in Rel-16, the confusion/conflict arises. 
Observation: Based on current TS 38.214, it is unclear which TCI state is used for a PDSCH a PDSCH is cross carrier scheduled by a DCI without TCI field present and the offset between the DCI and the PDSCH is equal to or greater than the threshold.
Therefore, we propose to fix the issue with the following TP, by limiting the Rel-15 behavior to “same carrier scheduling”.
Proposal: Adopt the following TP for Section 5.1.5 of TS 38.214
***********Beginning of TP***********

5.1.5
Antenna ports quasi co-location

[unchanged part 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 a UE is configured with the higher layer parameter tci-PresentInDCI-ForFormat1_2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentInDCI-ForFormat1_2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell 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 within the active BWP of the serving cell. 

[unchanged part omitted]
***************End of TP*************
3. Conclusion

In this contribution, we discuss issues related to default beam for cross carrier scheduling and have the following proposals:

Observation: Based on current TS 38.214, it is unclear which TCI state is used for a PDSCH a PDSCH is cross carrier scheduled by a DCI without TCI field present and the offset between the DCI and the PDSCH is equal to or greater than the threshold.
Proposal: Adopt the following TP for Section 5.1.5 of TS 38.214
***********Beginning of TP***********

5.1.5
Antenna ports quasi co-location

[unchanged part 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 a UE is configured with the higher layer parameter tci-PresentInDCI-ForFormat1_2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentInDCI-ForFormat1_2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell 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 within the active BWP of the serving cell. 

[unchanged part omitted]

***************End of TP*************
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