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1 Introduction
In RAN#82 it had been proposed to refine RAN1’s conclusion for aperiodic CSI-RS triggering with different numerology between PDCCH and CSI-RS [1][2] to allow A-CSI trigger with mixed numerology in CA cases. We prefer to leave the corresponding spec change in Rel-16, but still this contribution presents our concerns on the proposals in [1] and [2] and suggests further modifications.

In RAN#81, it had been agreed that Case 1 (i.e., scheduling cell and scheduled cell have different SCS) in Figure 1 is not supported in Rel-15 NR. Note that Case 2 (i.e., scheduling cell and scheduled cell have same SCS, while different scheduling cells may have different SCS) is still supported in Rel-15 NR.

Figure 1 [3]

We note that A-CSI report triggering for multiple CCs is not a necessary component for cross-carrier scheduling; it is applicable for self-carrier scheduling cases. Similar to cross-carrier scheduling for PDSCH (but not necessary to be in the scenarios with cross-carrier scheduling), extra buffer size is expected if the PDCCH is with a smaller numerology (e.g., 15kHz) than that for the CSI-RS resources transmission (e.g., 60kHz). A trigger state can be associated with reports on multiple CCs and the reports are used for link adaptation for multiple CCs. A UE has to buffer more received signal for the carrier with larger SCS. For example, assuming that a UE needs x symbols with 15kHz SCS to finish PDCCH decoding, then at least 4x symbols with 60kHz SCS have to be buffered for possible presence of aperiodic CSI-RS resources. 
In RAN1#94bis, the following conclusion had been made:

Conclusion: 

Triggering A-CSI reports whose measurement resources are with different numerology from that with PDCCH is not supported in Rel-15.
2 Concerns on A-CSI with mixed numerology

One key motivation of the proposal allowing A-CSI triggering with mixed numerology is that for inter-band CA operation between low band and high band, channel measurements on high-band should be reported via low band, because the UL coverage and capacity is relatively more limited [1]. However the text proposals in [2] covers for both three cases: 

1) PDCCH SCS is smaller than CSI-RS SCS, 

2) PDCCH SCS is equal to CSIRS SCS, and 

3) PDCCH SCS is larger than CSIRS SCS. 

The second case was already supported. As presented in [1], allowing A-CSI with mixed numerology aims for better support of high band CCs with less UL capacity, and these CCs are supposed to be with the same or larger SCS compared to PDCCH SCS. Thus there is no need to support the third case. 

Proposal 1: For A-CSI report triggering with mixed numerology, the case with PDCCH SCS larger than CSIRS SCS is not supported.
The proposal in [1] and [2] had already taken care of the concerns mentioned in Sec. 1 for buffer design (as shown in slide 6 in [1]) and proposed to limit possible CSI-RS triggering offsets to only occur later slots than the last slot overlapping the PDCCH slot. This proposal is reasonable for cases with PDSCH mapping type A where the DCI is always front-loaded. However, for the cases with PDSCH mapping type B, it is possible that the DCI is located at the end of a slot. As shown in Figure 2, the processing time for a UE to decode PDCCH is still not enough to know the location of aperiodic CSI-RS resources.
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Figure 2 Cases with DCI located in the end of a slot. (This figure is modified from [1])

 In [2], it was suggested to further introduce offset of d symbols between DCI and CSIRS resource where [image: image3.png]2HCSIRS
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  and  m is the CORESET duration in number of OFDM symbols in which the triggering DCI is received and [image: image5.png]Hrsips
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 are the subcarrier spacing configurations for CSI-RS and PDCCH. We suggest to set m=14 instead for sufficient PDCCH decoding time.   
Proposal 2: The offset between the end of PDCCH symbols and the first aperiodic CSI-RS resource for measurement should be at least 14 in number of OFDM symbols in which the triggering DCI is received.
Finally, because the proposals were shown in the very late stage of Rel-15 and it may lead to non-backward compatible issues, we still suggest to leave such a spec change in Rel-16.

Proposal 3: Consider the corresponding spec change for A-CSI trigger with different numerology in Rel-16 but not in Rel-15. 

3 Conclusion

In this contribution we provide our views on A-CSI triggering with mixed numerology for CA. We have the following proposals:

Proposal 1: For A-CSI report triggering with mixed numerology, the case with PDCCH SCS larger than CSIRS SCS is not supported.
Proposal 2: The offset between the end of PDCCH symbols and the first aperiodic CSI-RS resource for measurement should be at least 14 in number of OFDM symbols in which the triggering DCI is received.
Proposal 3: Consider the corresponding spec change for A-CSI trigger with different numerology in Rel-16 but not in Rel-15. 
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