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Introduction
In RAN1-NRAH3, many open issues regarding CSI reporting were resolved by agreeing the WF R1-1716901, especially, decision were made to support A-CSI reporting on short PUCCH:
· Support A-CSI on long and short PUCCH using higher-layer PUCCH resource configuration and DCI-based triggering, working assumption: including with Y>0
FFS: timing relationship relative to CSI-RS

In RAN1#90bis, the following agreement was reached:
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
Email discussion to down-select among the 3 alternatives for A-CSI on short PUCCH with single CSI report
Until Oct 27 – Sebastian (Ericsson)

Update after email approval:
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 discuss the triggering mechanism of aperiodic CSI reports on PUCCH.
Discussion
It was agreed to support aperiodic CSI reporting on short PUCCH in RAN1#90-AH3. One motivation for this is to allow for more scheduling flexibility, even WB CSIs can be triggered aperiodically and it can be wasteful to spend an entire PUSCH transmission (spanning multiple OFDM symbols) if only transmitting a couple of 10 bits of WB CSI. Another motivation is to allow for same-slot CSI feedback (i.e. Y=0).
The remaining issue is if aperiodic CSI reports on short PUCCH is triggered with a DL-related or UL-related DCI, and the exact mechanism for doing so.
Obviously, an A-CSI report must be triggered with DCI by indicating which CSI report shall be reported in the CSI request field. Traditionally, the CSI request field is present in UL-related DCI, as the CSI report in that case is multiplexed with UL-SCH on PUSCH and the UL-related DCI contains the PUSCH resource allocation. However, when the A-CSI report is transmitted on PUCCH, it makes more sense to include a CSI request field in DL-related DCI. Firstly, for the case of same-slot CSI reporting (Y=0), the UE is likely being scheduled with PDSCH in the same slot as it is triggered with an immediate CSI report (otherwise, there is little benefit with immediate reporting). Thus, if the CSI request field is not present in the DL-related DCI containing the DL grant, both a UL-related and DL-related DCI would need to be transmitted in the same slot. Secondly, the DL-related DCI already contains a PUCCH resource indicator field for HARQ-ACK, indicating the timing offset and frequency/code location of the PUCCH carrying ACK/NACK. This field can be re-used for indicating the PUCCH resource for A-CSI. 
Triggering aperiodic CSI on PUCCH with UL-related DCI, using either Alt 2 or Alt 3 provides a bit of redundant functionality, as the CSI could have been transmitted on PUSCH instead and it is not clear what the benefit of these alternatives are, except for maybe somewhat reduced specification complexity.
[bookmark: _Toc498724003]Triggering of A-CSI on PUCCH must be done with DL-related DCI
The simplest approach would be to always piggyback the A-CSI report on the same PUCCH resource that is used to transmit the HARQ-ACK, if HARQ-ACK is present. This approach is desirable from a radio resource management perspective as it simplifies user multiplexing. Note that multiplexing P-CSI and HARQ-ACK on the same PUCCH transmission is already supported, and there exists a mechanism to select differently-sized PUCCH resources depending on UCI payload, so a PUCCH resource with larger frequency-occupancy would be selected and HARQ-ACK reliability is not compromised. As HARQ-ACK and A-CSI is “scheduled” on the PUCCH with the same DCI, there is no error case if the DCI is missed.
[bookmark: _Toc498724004]Multiplexing HARQ-ACK and A-CSI on the same PUCCH is desirable

Based on this discussion, we propose:
Proposal:
· For A-CSI on short PUCCH, support Alt 1:
· At most one CSI report can be triggered simultaneously
· The CSI report is triggered with CSI request field in UE-specific DL-related DCI
· The presence of CSI request field in DL-related DCI is higher layer configured
· 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
· CSI timing follows HARQ timing
· The set of higher-layer configured PUCCH resources for simultaneous CSI+HARQ-ACK transmission can be different from when HARQ-ACK only is transmitted
· Note: This allows for larger PUCCH resources to be indicated when CSI+HARQ-ACK is transmitted in the same PUCCH, to maintain HARQ-ACK code rate
· Support the indication of at least A-CSI and HARQ-ACK is transmitted in the same PUCCH 


[bookmark: _GoBack]In the agreed WF referenced in the introduction, support of A-CSI on PUCCH for CSI triggering offsets larger than zero was left as a working assumption. It should be noted that Y=0 is the most difficult case for a UE to handle, as it requires fast CSI calculation. Since the mechanisms for A-CSI on PUCCH is introduced in the spec regardless, limiting its support to only Y=0 seems like a very artificial restriction.  Therefore, we propose:
Proposal:
· [bookmark: _Toc494637725][bookmark: _Toc494738968][bookmark: _Toc494739975]Confirm the working assumption to support A-CSI on PUCCH for Y>0
Conclusions
In this contribution, we made the following observations:
Observation 1	Triggering of A-CSI on PUCCH must be done with DL-related DCI
Observation 2	Multiplexing HARQ-ACK and A-CSI on the same PUCCH is desirable


We make the following proposals:
Proposal:
· For A-CSI on short PUCCH, support Alt 1:
· At most one CSI report can be triggered simultaneously
· The CSI report is triggered with CSI request field in UE-specific DL-related DCI
· The presence of CSI request field in DL-related DCI is higher layer configured
· 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
· CSI timing follows HARQ timing
· The set of higher-layer configured PUCCH resources for simultaneous CSI+HARQ-ACK transmission can be different from when HARQ-ACK only is transmitted
· Note: This allows for larger PUCCH resources to be indicated when CSI+HARQ-ACK is transmitted in the same PUCCH, to maintain HARQ-ACK code rate
· Support the indication of at least A-CSI and HARQ-ACK is transmitted in the same PUCCH 
Proposal:
· Confirm the working assumption to support A-CSI on PUCCH for Y>0
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