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1. Introduction

In the RAN1#98bis meetings, aperiodic CSI-RS triggered by a PDCCH in cross-carrier with a different numerology was discussed with following agreements:
Agreements:

· Support cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS 
· Support cross-carrier A-CSI RS triggering when µPDCCH > µCSI-RS 

· For the above two cases, separate UE capabilities are introduced, and the capabilities are NOT linked with the capabilities related to the cross-carrier scheduling with different numerologies
Agreements:

To support aperiodic CSI-RS triggering with different numerology between CSI-RS and triggering PDCCH:

Definition of the slot index where A-CSI RS is transmitted
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, where the n1 is the PDCCH carrier slot with the DCI
· Note: The case when the frame boundaries of the two carriers are not aligned may require additional compensation when determining the actual slot number
New slot offset values

· Extend the X(≥0) values for cross-carrier A-CSI RS triggering when the PDCCH and A-CSI RS have different SCS

· FFS X

Minimum A-CSI RS triggering offset for cross-carrier triggering of A-CSI RS when the PDCCH SCS and the A-CSI RS SCS are not the same

· Minimum delay from the end of the triggering PDCCH and the start of the CSI-RS in the CSI-RS carrier’s slots is defined as m
· m = 4, 4, 8, [12] symbols for PDCCH SCS = 15, 30, 60, 120 kHz, respectively as defined for cross-carrier scheduling of PDSCH with different PDCCH and PDSCH SCS.
· [Working assumption] When µPDCCH < µCSI-RS the minimum delay is quantized to the beginning of the next A-CSI RS carrier slot
· FFS impact, if any, due to beam switching timing
In this contribution, we discuss further details to support aperiodic CSI-RS triggering with mixed numerology.
2. Discussion
It was agreed to extend the candidate values for slot offset of aperiodic CSI-RS triggering when PDCCH and triggered aperiodic CSI-RS are configured with different SCS. It can provide more flexibility for the system implementation to meet the requirement of minimum time gap between PDCCH and cross-CC triggered CSI-RS. For aperiodic SRS, the scheduling offset can be [1, 2,…,32] for both intra-CC scheduling and cross carrier scheduling. Similarly for AP CSI-RS, the offset can be extended to [0, 1,…, 31] to provide further flexibility.
Proposal 1: When PDCCH and triggered aperiodic CSI-RS are configured with different SCS, the candidate values of X are extended to [0, 1 ,…,31].
The UE capability reporting of ‘beamSwitchTiming’ takes into account the time used to completely decode the PDCCH and the time used to switch to a proper Rx beam with the assumption of the same SCS. For cross-carrier aperiodic CSI-RS triggering with mixed numerology, it is beneficial to add additional value m1 to the beamSwitchTiming to give sufficient time for UE to switch to a proper Rx beam in another CC. Simply, m1 = 14 symbols are sufficient for this purpose.
Proposal 2: An additional value of m1 is added to the beamSwitchTiming for Rx beam switching of aperiodic CSI-RS triggered by PDCCH with a different numerology where m1=14.

It was agreed that the default QCL assumption of PDSCH in case of cross carrier scheduling with a scheduling offset smaller than the UE reported threshold beamSwitchTiming is derived from the activated TCI state with the lowest ID applicable to PDSCH. For aperiodic CSI-RS via cross carrier triggering, similar solution can be used to ensure flexible gNB scheduling. 
Proposal 3: When aperiodic CSI-RS is scheduled by a PDCCH in a different CC, and the offset between the last symbol of the PDCCH and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported threshold beamSwitchTiming (or beamSwitchTiming+m1 for mixed numerology), the UE obtains the QCL assumption for the scheduled aperiodic CSI-RS from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell with the aperiodic CSI-RS transmission.
3. Conclusion

In this contribution, we discuss the remaining issues of aperiodic CSI-RS triggering via cross carrier scheduling with a mixed numerology with the following proposals:
Proposal 1: When PDCCH and triggered aperiodic CSI-RS are configured with different SCS, the candidate values of X are extended to [0, 1 ,…,31].
Proposal 2: An additional value of m1 is added to the beamSwitchTiming for Rx beam switching of aperiodic CSI-RS triggered by PDCCH with a different numerology where m1=14.

Proposal 3: When aperiodic CSI-RS is scheduled by a PDCCH in a different CC, and the offset between the last symbol of the PDCCH and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported threshold beamSwitchTiming (or beamSwitchTiming+m1 for mixed numerology), the UE obtains the QCL assumption for the scheduled aperiodic CSI-RS from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell with the aperiodic CSI-RS transmission.
