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1 Introduction
Notes and an offline agreement from the Friday morning offline summary on CSI reporting follow.

1.1.1 MIMO
1.1.1.1.1 CSI reporting
Including PMI, CQI, MCS related aspects

Including type I/II codebook based scheme and other potential use cases, e.g., semi-open-loop
6.1.2.2.3
The following WFs has been distributed in this agenda item:

Offline Agreement

1. R1-1714918
WF on CSI Format Design
Samsung,…
As revised in the attached and in R1-1715288

[image: image1.emf]R1-1714198 revised


2. R1-1715045
WF on defining frequency-granularities for CSI reporting and CSI-RS
Ericsson, …


Based on offline discussion, the following points updated from the R1-1715045 may be useful to discuss online:
Proposals:

· A subband is defined as N contiguous PRBs, the value of N depends on the bandwidth of the active bandwidth part
· FFS if value of N is fixed for a certain bandwidth or configurable from a set of values or if it depends on RBG /PRG size
· A CSI report setting configuration defines a CSI reporting band as either one of the two options below
· 1. A subset of subbands of the bandwidth part
· The UE is not expected to be configured with a CSI reporting band which contains subbands where RSs for channel and interference are not present
· 2. The CSI reporting band always corresponds to the CSI-RS bandwidth
· Note: CSI-RS frequency domain occupancy is expected to be addressed under the CSI-RS agenda item

· Only wideband and subband CSI reporting is defined
· Wideband and partial band CSI reporting granularities are merged
· If the UE is configured with wideband reporting, a single CSI is reported for the entire CSI reporting band
Other WFs (not discussed):
3. R1-1714906 
WF on multi-panel codebook extension
Ericsson,…

4. R1-1715165
WF on CSI feedback for NCJT
LGE,…

5. R1-171nnnn
WF on Reduced PMI Payload in Type II Codebook
Nokia,…

6. R1-1714748
WF on Beam Reporting for Type II CSI
Samsung
7. R1-1714810
WF on codebook subset restriction for NR

Intel,…

8. R1-1714908
Way forward on SB reporting for Type II CSI
ZTE
9. R1-1715008
WF on Partial PMI Reporting 
Samsung
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Agreements:

Periodic CSI reporting is carried at least on 

Short PUCCH 

Long PUCCH

Type I CSI feedback is supported for P/SP/A-CSI and can be carried on either one of PUCCH and PUSCH

Type I subband CSI can be carried on either one of PUSCH and long PUCCH

Type II CSI is carried at least on PUSCH

FFS CSI on PUCCH

Background





Encoding of CSI parameters for PUCCH-based reporting

For short PUCCH:

Only single-slot reporting, no multiplexing of CSI parameters of a report in multiple slots

Down select one of the following alternatives in RAN1 NR-AH3: 

Alt. 1: RI/CRI/PMI/CQI jointly encoded

Alt. 1B: RI/CRI/PMI/CQI with padding bits prior to encoding (to ensure the same payload irrespective of RI)



For long PUCCH:

Only single-slot reporting, no multiplexing of CSI parameters of a report in multiple slots

Down select one of the following alternatives in RAN1 NR-AH3: 

Alt. 1: RI/CRI/PMI/CQI with padding bits prior to encoding (to ensure the same payload irrespective of RI)

FFS if payload size depends on RI (or CRI, if present)

Alt. 2: RI/CRI encoded separately from PMI/CQI

Resource mapping/coding should consider payload size variation for different RI values
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Encoding of CSI parameters for PUSCH-based reporting

For Type I: only single-slot reporting

A CSI report is composed of up to 2 parts

Part 1: RI/CRI, CQI for the 1st CW

FFS: if only wideband CQI is used for the first part 

Part 2: PMI, CQI for the 2nd CW (when RI>4)

For Type II:

A CSI report is composed of up to 2 or 3 parts (to be down selected in RAN1 NR-AH3)

If 3 parts are supported, part 1: RI, CQI for the 1st CW; part 2: wideband amplitude information; part 3: PMI 

FFS: if only wideband CQI is used for the first part

If 2 parts are supported, details of parts are FFS

Resource allocation for CSI reporting should take into account the payload difference between RI=1 and RI=2. Consider both single-slot and multi-slot reporting.

Strive to maintain single-slot reporting principle (no multiplexing of CSI parameters of a report in multiple slots)

FFS: For codebook based on BF CSI-RS

FFS: Concurrent use of PUCCH and PUSCH reporting in different slots

FFS: RE mapping and layer mapping of UCI symbols

FFS: Reporting mechanism for the case where PUSCH and PUCCH collide in one slot
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CSI reporting characteristics

				Periodic CSI (P-CSI)		Semi-persistent CSI (SP-CSI)		Aperiodic CSI (A-CSI)

		Frequency granularity		Wideband or partial band(+)		Wideband, partial band, or subband 		Wideband, partial band, or subband 

		Physical channel being used		Short PUCCH or long PUCCH (*)		Short PUCCH, long PUCCH, or PUSCH (*)(**)		PUSCH (****)

		Codebook(s)		Type I CSI		Type I and II CSI (***)		Type I and II CSI



(+) FFS: if partial band is a portion of a bandwidth part; wideband is an entire bandwidth part

(*) FFS: The conditions for using short PUCCH vs. long PUCCH

To be concluded in RAN1 NR-AH3



(**) FFS: Potential down selection of the three options



(***) Type II CSI is only applicable for PUSCH (if supported)

FFS: support for partial Type II CSI reporting for SP-CSI

(****) If Y=0 supported, A-CSI can also be reported over short PUCCH, e.g. for WB CQI for URLLC
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