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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#85, the following objective was added to the MR-DC/CA WID [1]:
9.	Introduce support for aperiodic CSI-RS triggering with different numerologies between CSI-RS and triggering PDCCH
It has been agreed at RAN1 #98bis [2] that:
Agreements:
· Support cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS 
· [bookmark: _GoBack]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
· n12CSI-RS/2PDCCH +X, 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 on the aperiodic CSI-RS triggering with different numerologies between CSI-RS and triggering PDCCH.

Discussion
It has been agreed that the X values for cross-carrier A-CSI RS triggering when the PDCCH and A-CSI RS have different SCS shall be extended. According to Rel-15, the CSI-RS triggering offset value range is X{0, 1, 2, 3, 4, 16, 24} slots. The allowed values for X>4 would be limited. To improve NW flexibility, it will be good to allow for any value between 0 and 24 in Rel-16. Our proposed range of X is a 25-element set {0, 1, 2, … , 24}.
There are several ways to do this. One is simply extending the value range of aperiodicTriggeringOffset to 0, 1, 2, … , 24. Another way is to add correspondence between extended values and number of slots for triggering offset, without changing the existing mapping in Rel-15. Potential changes of TS38.331 are as follows.
    aperiodicTriggeringOffset           INTEGER(0..624)                                                                   OPTIONAL,   -- Need S

· Alternative 1:
aperiodicTriggeringOffset
Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. The value {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24} corresponds to {0, 1, 2, 3, 4, 16, 24, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18, 19, 20, 21, 22, 23} slots, respectivelyvalue 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16 slots, value 6 corresponds to 24 slots. When the field is absent the UE applies the value 0.

· Alternative 2:
aperiodicTriggeringOffset
Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. The value {0 - 24} corresponds to {0 – 4, 16, 24, 5 - 15, 17 - 23} slots, respectivelyvalue 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16 slots, value 6 corresponds to 24 slots. When the field is absent the UE applies the value 0.

Considering the Rel-16 enhancement would require a new RRC parameter which is UE-specific signaled, Alternative 1 is simpler and straightforward. However, this can be left for RAN2 decision.
Therefore we have the following proposal.
Proposal: Extend the set of X values for cross-carrier A-CSI RS triggering when the PDCCH and A-CSI RS have different SCS as {0, 1, 2, …, 24}.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The contribution discusses the the aperiodic CSI-RS triggering with different numerologies between CSI-RS and triggering PDCCH. The following proposal is made.
Proposal: Extend the set of X values for cross-carrier A-CSI RS triggering when the PDCCH and A-CSI RS have different SCS as {0, 1, 2, …, 24}.
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