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1	Introduction
In RAN1#98bis, the following was agreed regarding aperiodic CSI triggering:
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
· 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
Thus, the basic feature is essentially complete, with only three FFS issues to resolve:
· Determine the extended value range of X
· Whether to confirm or reject the working assumption
· Whether there is any impact to beam switch timing

In this contribution, we address the remaining open issues.
[bookmark: _Ref178064866]2	Discussion on CSI-RS slot offset indication
The value range for aperiodicTriggeringOffset in Rel-15 is X{0, 1, 2, 3, 4, 16, 24}. As has already been agreed, the value range needs to be extended to consider the cross-carrier case. The question is how much.
According to the agreements and working assumption, for the 15 kHz PDCCH SCS and 120 kHz CSI-RS case, the minimum scheduling offset between end of PDCCH is  symbols in 15 kHz numerology. This corresponds to slots in the CSI-RS numerology, or  slots. Additionally, according to the WA, this value is quantized up to next CSI-RS slot boundary resulting in a minimum offset of 3 slots in the CSI-RS numerology. In the “worst case”, the PDCCH is received in the end of the 15 kHz SCS slot. This implies that the minimum slot offset allowed to be indicated by the gNB is X=11, as is illustrated in Figure 1
[image: ]
Figure 1: Illustration of worst-case minimum slot offset between PDCCH and CSI-RS
Thus, we observe:
To maintain the same effective range of CSI-RS slot offset as the same numerology case, X=11+24=35 needs to be able to be indicated
Additionally, the indicated CSI-RS slot must be a downlink slot according to the specific TDD pattern used on the CSI-RS carrier. Also, UE-specific CSI-RS for many UEs, each in a different beam, may need to be triggered from the same PDCCH slot. This warrants a much larger flexibility in indicating the slot offset than for the same numerology case.
Mixed numerology CSI-RS requires more flexible slot offset indication than same numerology CSI-RS triggering due to flexible TDD pattern and Tx beam selection
Based on this reasoning, we think that the entire range  for some Xmax should be able to be indicated, which we know is at least Xmax=35
Furthermore, the low-band PDCCH-carrying PCell may be connected using a slower interconnect to the high-band CSI-RS-carrying SCell, requiring larger slot offset values to be signaled. Thus, it could be reasonable to set Xmax to next power-of-two to maximize the use of the RRC field. Therefore, we propose:
[bookmark: _Toc24122851][bookmark: _Hlk24114164]Increase the value range of aperiodicTriggeringOffset to X=0,1,…,63

3	Remaining issues on minimum triggering offset
Regarding the WA:
· [Working assumption] When µPDCCH < µCSI-RS the minimum delay is quantized to the beginning of the next A-CSI RS carrier slot
While this behavior may be required for PDSCH processing we are not sure that such restriction is needed for CSI-RS triggering. 
[bookmark: _Toc24122852]When µPDCCH < µCSI-RS  the minimum delay is not quantized to the beginning of the next A-CSI RS carrier slot, i.e. the working assumption is rejected


4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Increase the value range of aperiodicTriggeringOffset to X=0,1,…,63
Proposal 2	When µPDCCH < µCSI-RS  the minimum delay is not quantized to the beginning of the next A-CSI RS carrier slot, i.e. the working assumption is rejected
[bookmark: _In-sequence_SDU_delivery] 
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