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Introduction
[bookmark: _GoBack]At the RAN1 #90bis meeting, there were discussions on DCI contents and formats and CSI reporting including A-CSI on short PUCCH in MIMO session. Agreements were reached as follows [1].
	[7.3.1.4]
Agreements:
· For multiple DCI formats with the same DCI size of a same RNTI, an explicit identifier is included in the respective DCI format to distinguish them
· Note: the same DCI size may come from a few (but not a large number of) zero-padding bits at least in UE-specific search space

[7.2.2.2]
Agreement:
· For A-CSI on short PUCCH with single CSI report, downselect from the following:
· Alt 1:
· The CSI report is triggered with CSI request field in DL-related DCI
· UE-specific or UE-group-specific DCI is to be discussed in control channel session
· PUCCH resource indicator field in DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources
· Alt 2:
· Use UE-specific UL-related DCI, CSI request field triggers a CSI report. It is indicated in the CSI Report Setting if PUCCH or PUSCH is used
· Alt 3:	
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI



Based on the email discussion [90b-NR-15], following was agreed for triggering A-CSI on short PUCCH:
	[90b-NR-15]
Agreements:
· For triggering A-CSI on short PUCCH, the scheme(s) are to be decided by control channel and/or scheduling/HARQ session(s) in RAN1#91. 
· Choose at least one from Alt1, Alt2, and Alt3
· In choosing the scheme(s), consider CA (multi-cell) operation as well as transmission of HARQ-ACK and A-CSI in separate TDMed short PUCCH allocations and in a same short PUCCH allocation


In this contribution, we present our views on the remaining issues related to the above agreements. More specifically, following aspects are addressed: 
· General principles for DCI contents and formats
· Triggering scheme for A-CSI on short PUCCH.

General principles for DCI contents and formats
In the email discussion [90b-NR-25], good summary of DCI contents and formats are provided. Our current thinking is following.
· There are fallback DCI and non-fallback DCI [2].
· The payload and contents of fallback DCI are not configurable by UE-specific RRC signaling.
· It should be monitorable even during RRC re-configuration.
· However, it should be configurable by PBCH/RMSI.
· UE-common flexibility should be allowed.
· The payload and contents of non-fallback DCI are configurable by UE-specific RRC signaling.
· For a given DCI payload, there is a header field to distinguish whether the DCI is for DL or for UL.
· 1 bit would be sufficient to distinguish between DL and UL but the need of more than 1 bit can be discussed at RAN1#91 meeting.
· For a given DCI payload, RNTI is used to distinguish the DCI format.
· Our preference is to increase the RNTI size but it is up to RAN2 decision.
· For the DCI formats carrying SFI, preemption indication, and BWP/CA activation, the payload alignment with other (regular) DCI formats is preferable [3].
· Number of blind decodes can be saved and regular PDCCH receiver/decoder can be reused.

Trigger scheme for aperiodic CSI feedback
As discussed in MIMO session, the main motivation to support A-CSI on short PUCCH is to provide fast CQI feedback to enable fast link adaptation especially for DL self-slot scheduling where the last one or two symbols within the slot is/are used for short PUCCH transmission. 
Based on this motivation, it is straightforward to use DL-related DCI which schedules a PDSCH to trigger the A-CSI report. In this case, the PUCCH resource allocation field, e.g. ARI, should indicate one resource from a set of PUCCH resources configured by higher layer to transmit the A-CSI and HARQ-ACK together. The way of multiplexing HARQ-ACK and A-CSI should be the same as multiplexing HARQ-ACK and P-CSI on PUCCH.  
If Alt.1 is selected, obviously, the A-CSI request field needs to be introduced in DL-related DCI which is smiliar as LTE A-CSI request field in UL grant. The A-CSI request field already exists in UL grant while if it is introdued for DL, the DL overhead increases, and further discussion is needed whether it is necessary or acceptable for DL fallback DCI to have such field. In addition, following aspects need to be addressed:
· Whether the DL-related DCI can trigger the A-CSI report on PUCCH without scheduling the DL data?
· If the answer is Yes, additional issues rise:
· Some field(s) needs special values/handling to make UE identify whether there is scheduled data or not? Besides, DCI fields informing resource/configuration of the scheduled PDSCH in the DL-related DCI is no longer useful. How to treat these fields need to be considered.
· Whether HARQ-ACK for such DL-related DCI triggering the A-CSI report only needs to be transmitted?
· Which PUCCH resource pool can be used for A-CSI report only if the HARQ-ACK does not need to be transmitted?
· In case of CA with dynamic HARQ-ACK codebook size, how to calculate the counter DAI and total DAI in other CCs and slots?  
· If the answer is No, then once A-CSI report is triggered, gNB is mandated to schedule the DL data?
On the other hand, even if Alt. 1 is seletced, for DL-centric slot, it is still posiible and beneficial to schedule PUSCH at the last one or two symbols within a slot to improve UL spectrum effiency and reduce UL traffic latency. In LTE, UL grant can support following three cases
· Case 1: schedule UL data without triggering A-CSI report
· Case 2: schedule UL data with triggering A-CSI report 
· Case 3: only trigger the A-CSI report without data transmission by limited the scheduled number of PRBs e.g. 4 PRBs for single carrier or 20 PRBs for CA and the MCS value e.g. 29, and the modulation is also limited to QPSK for robust transmission.
NR can adopt the mechanism as in LTE case 3 to relaize A-CSI report on “one-shot” PUCCH transmission. From resource allocation and resource usage effiency point of view, this scheme is benefical and flexible. More important, it can be obatied almost for free, no much specification work need to do. Therefore, Alt. 3 preferred since it is closet to the schems we described above. If no consensus are made, we propose that NR Rel-15 should not support A-CSI reporting on sPUCCH. Rel-16 can support with sufficient discussion in Rel-16.
Proposal 1:
· For A-CSI on short PUCCH with single CSI report, Alt. 3 is supported.
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI.
· The bit can be defiend/fixed values from other bit fields. 

Summary
In this contribution, we presented our views on DCI contents/formats and A-CSI on short PUCCH. Our proposal is following.
Proposal 1:
· For A-CSI on short PUCCH with single CSI report, Alt. 3 is supported.
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI.
· The bit can be defiend/fixed values from other bit fields. 
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