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Introduction
The following was discussed in the online session:
1. [bookmark: _Toc494788961][bookmark: _Toc486620680]
1. 
1. 
1. 
1. 
1. 
1. 
6. 
6. MIMO
0. [bookmark: _Toc494788970]CSI reporting
R1-1718956	Summary of views on CSI reporting (agenda item 7.2.2.2)	Ericsson

R1-1718886 	WF on omission rules for partial Part 2 reporting	ZTE, Sanechips, Ericsson, MediaTek, Samsung, NTT DOCOMO, ASTRI, CATT
Also supported by Nokia, NSB

Agreement:
For NR CSI reporting on PUSCH, Part 2 information bits of partial subbands can be omitted.  
· Support the following priority rule to omit partial Part 2, where the priority level goes from high to low from Box #0 to Box #2N, and the omission granularity is one box in the following picture
· N is the number of CSI reports in one slot
· The CSI report numbers correspond to the order in the CSI report configuration
[image: ]
· Down-select one of the following Alts for CQI calculation in RAN1#91
· Alt 1: Subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting
· Alt 2: Subband CQI for each omitted subband is calculated assuming PMI in this subband

R1-1718955 	WF for Subband Size for CSI	Samsung, Ericsson, ZTE, Sanechips

[bookmark: _Hlk495503020]Agreement:
For a given bandwidth of the active bandwidth part, a UE can be configured with one out of two subband sizes via higher layer signaling
The two possible values are described as follows
	Carrier bandwidth part (PRBs)
	Subband Size (PRBs)

	24 – 60
	[6], [12]

	61 – 100
	8, [16]

	101 – 150
	[10], [20]

	151 – 200
	12, [24]

	201 – 275
	16, [32] 



R1-1718869	WF on remaining details on Codebook Subset Restriction for Type I Single-Panel codebook		Ericsson, Intel Corporation, Samsung, CATT, LG Electronics

Agreement:
· For Type I SP, rank 3-4 codebooks for 16, 24, and 32 ports
Use single bitfield to determine restricted  depending on restricted 
 is restricted if at least one of  is restricted
FFS: Introduction of inter-group co-phasing restriction

Possible Agreement:
The RI payload depends on maximum allowed RI.
Alt. 1: LTE approach for rank restriction using a bitmap of size-8, where bit  indicates if rank  is allowed to be reported
Ericsson, Nokia, NSB, Qualcomm, LG, MediaTek
Alt. 2: The maximum allowed rank to be reported is indicated with a size-3 bitfield. 
Intel, Huawei, HiSi, AT&T, DOCOMO, ZTE
More offline discussions

R1-1718870	WF for remaining details on aperiodic CSI on PUCCH	Ericsson
Also supported by Nokia, NSB

Possible Agreement:
Confirm the working assumption on support of A-CSI for short PUCCH for Y>0
Support A-CSI on long PUCCH using higher-layer PUCCH resource configuration and DCI-based triggering
For A-CSI on short and long PUCCH, “higher-layer PUCCH resource configuration and DCI-based triggering” refers to the following:
The CSI report is triggered with a CSI request field in DL-related DCI
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
The field is interpreted differently depending on if DCI contains PDSCH scheduling only, CSI request only, or both
· Note: This implies that different PUCCH formats can be used depending on UCI content
Both bundling of HARQ-ACK and CSI in same PUCCH as well as indication of separate PUCCH is supported
More offline discussions

Agreement:
At most RI=2 is allowed to be reported for a CSI report setting configured with Type II codebook

Possible Agreement:
One Resource Setting used for P/SP/AP CSI can only contain one resource set
· Above applies only for CSI acquisition
More offline discussions

Agreement:
Support the following encoding for first part of Type II report
· Separate fields: Each field is encoded separately

Conclusion:
Continue discussion in RAN1#91 on the following:
· BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource
Offline notes on remaining issues on CSI reporting
Details on A-CSI on PUCCH

Offline 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


Offline conclusion:
· Discuss further whether to support A-CSI on long PUCCH using higher-layer PUCCH resource configuration and DCI-based triggering

Allowed periodicity and slot offset values for periodic/semi-persistent reporting
Offline agreement:
· Support the following periodicities for P/SP CSI reporting:
· 5, 10, 20, 40, 80 ms
Allowed timing offset values Y for PUSCH/PUCCH CSI reporting
Offline working assumption:
· [bookmark: _GoBack]For aperiodic CSI reporting on PUSCH, the possible time offset values Y are the same as PUSCH scheduling offset determined in Scheduling & HARQ AI

R1-nnnnn	WF on CSI timing	LG Electronics, …

Offline Proposal:
· At least for the minimum value of PUSCH timing offset Y, allow A-CSI reporting for only the following conditions:
· The number of simultaneously calculated CSI Reports is X	
· FFS value of X
· If Ap-CSI-RS is used, the Ap-CSI-RS location
· FFS details
· Number of CSI-RS resources Z
· FFS value of Z
· Frequency granularity: wideband or partial band only
· CSI parameters: 
· CQI/RI only, or 
· L1-RSRP with or without CRI, or
· Type-1 PMI with [2] CSI-RS ports
Conclusion: Continue discussion

Offline proposal:
· For aperiodic CSI reporting on PUCCH, 4 timing offset values Y are allowed:
· Y = [0, 1, 2, 3] slots

Rank restriction: Clarification on RI field size

Offline proposal:
The RI bitfield size is  bits where L is the number of allowed ranks according to RI restriction
· RI=0 indicates the lowest allowed rank according to rank restriction signalling
· RI=1 indicates the second lowest allowed rank according to rank restriction signalling
· …
· RI=L-1 indicates the largest allowed rank according to rank restriction signalling

Details on SP-CSI on PUSCH
Offline proposal:
· When activating/deactivating SP-CSI reporting on PUSCH:
· Alt 1: DCI is scrambled with C-RNTI
· The same CSI request field as for A-CSI triggering is used
· A-CSI and SP-CSI use the same pool of trigger states 
· Alt 2: DCI is scrambled with SP C-RNTI
·  CSI request field points to independent pool of SP-CSI trigger states 

Offline proposal:
· As reliability mechanism for de-activating SP-CSI reporting on PUSCH
· Alt 1: gNB uses DTX detection on CSI report
· Note: No spec impact
· Alt 2: UE transmits ACK for receiving the de-activating DCI as in LTE SPS

CSI priority order
Offline agreement:
· At least for when Type I CSI collides with Type I CSI and Type II CSI collides with Type II CSI
· The following priority order for CSI periodicity types applies
· Aperiodic CSI > SP-CSI > P-CSI
· CSI on PUSCH has priority over CSI on PUCCH
· Only one CSI periodicity type is piggybacked on PUSCH
· Lower priority CSI is dropped when there is a collision
· Aperiodic CSI on PUCCH is dropped if there is a collision with PUSCH
· TBD in RAN1#91 If the above applies for Type I CSI collides with Type II CSI as well

Finalize set of configurable subband values

Offline agreement:
· Adopt the following refined subband sizes:
	Carrier bandwidth part (PRBs)
	Subband Size (PRBs): 
1st value, 2nd value

	24 – 60
	4, [8]

	61 – 100
	8, [16]

	101 – 200
	12, [24]

	201 – 275
	16, [32] 


· The 2nd subband size values in brackets are to be confirmed or refined in RAN1#91 

CSI framework related
Offline proposal:
· A Resource Setting used for P/SP CSI can only contain one resource set
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