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Issues with MIMO and UL Control impact
Currently in 38.331, the exact configuration for the PUCCH corresponding to a CSI Report Setting is missing:
Offline Agreement:
· For each PUCCH-based CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), and the necessary parameters to define the PUCCH resource
· The parametrization follows that of each PUCCH Format

With carrier aggregation in LTE, CSI reports for multiple cells can be transmitted jointly in PUCCH Format 4 or 5 in case there is a collision. However, in NR, no such mechanism of transmitting several CSI reports in the same PUCCH has been agreed yet, unless the CSI reports also collide with HARQ-ACK in which case they are multiplexed on the HARQ-ACK PUCCH resource.

[bookmark: _GoBack]Offline Agreement:
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
· FFS if periodicity of multi-CSI resource needs to be defined
· FFS value of J
· Exact mechanism TBD in RAN1#92

For SP-CSI reporting on PUSCH, only the periodicity is defined in 38.331, but how the slot offset is defined is missing:
semiPersistentPUSCH						SEQUENCE {
			-- Periodicity. Corresponds to L1 parameter 'Reportperiodicity-spCSI'. (see 38.214, section FFS_Section)
			reportSlotConfig						ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
			
			csi-RNTI								RNTI-Value,
			-- Index of the p0-alpha set determining the power control for this CSI report transmission. 
			-- Corresponds to L1 parameter 'SPCSI-p0alpha' (see 38.214, section FFS_Section)
			p0alpha									P0-PUSCH-AlphaSetId
		},

Offline proposal 3:
· For indicating slot offset relative to the triggering DCI for SP-CSI report on PUSCH, a new RRC parameter semiPersistentReportSlotOffset is introduced in CSI-ReportConfig 
· semiPersistentReportSlotOffset contains a list of Y values, each value is associated with a codepoint of the time-domain resource allocation field in DCI
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
· Include the above agreement as part of LS to RAN2

The criterion for omitting CSI information bits of CSI Part 2 is currently specified in 38.214 as:
When CSI is multiplexed with UL-SCH on PUSCH, Part 2 CSI is omitted only when the UCI code rate for transmitting all of Part 2 would be greater than a threshold code rate , where

	

-	 is the target PUSCH code rate from Table 6.1.4.1-1.

-	 is the CSI offset value from Table 9.3-2 of [6, TS 38.213].



Offline Proposal 4:
· Clarify/update the criterion for CSI omission as follows
· 
When CSI is multiplexed with UL-SCH on PUSCH, CSI Part 2 information bits   is reduced according to the CSI omission rule 
R1-1800088		Discussion on grouping of CGS sequence	Huawei, HiSilicon
Proposal:
· Adopt the following tables:
[bookmark: _Ref501992602]Table 4 New length-24 base sequences after re-ordering
	Index
	Former
Index
	

	0
	1
	-1
	-3
	3
	-1
	3
	1
	3
	-1
	1
	-3
	-1
	-3
	-1
	1
	3
	-3
	-1
	-3
	3
	3
	3
	-3
	-3
	-3

	1
	2
	-3
	3
	1
	3
	-1
	1
	-3
	1
	-3
	1
	-1
	-3
	-1
	-3
	-3
	-3
	-3
	-1
	-1
	-1
	1
	1
	-3
	-3

	2
	0
	-1
	-3
	3
	1
	1
	-3
	1
	-3
	-3
	1
	-3
	-1
	-1
	3
	-3
	3
	3
	3
	-3
	1
	3
	3
	-3
	-3

	3
	4
	1
	-3
	3
	-1
	-3
	-1
	3
	3
	1
	-1
	1
	1
	3
	-3
	-1
	-3
	-3
	-3
	-1
	3
	-3
	-1
	-3
	-3

	4
	20
	-1
	3
	-3
	-3
	-1
	3
	-1
	-1
	1
	3
	1
	3
	-1
	-1
	-3
	1
	3
	1
	-1
	-3
	1
	-1
	-3
	-3

	5
	23
	-3
	1
	-3
	3
	-3
	1
	-3
	3
	1
	-1
	-3
	-1
	-3
	-3
	-3
	-3
	1
	3
	-1
	1
	3
	3
	3
	-3

	6
	5
	3
	-1
	1
	-1
	3
	-3
	1
	1
	3
	-1
	-3
	3
	1
	-3
	3
	-1
	-1
	-1
	-1
	1
	-3
	-3
	-3
	-3

	7
	26
	-3
	1
	3
	-1
	1
	-1
	3
	-3
	3
	-1
	-3
	-1
	-3
	3
	-1
	-1
	-1
	-3
	-1
	-1
	-3
	3
	3
	-3

	8
	13
	-3
	1
	-3
	3
	-1
	-1
	-1
	-3
	3
	1
	-1
	-3
	-1
	1
	3
	-1
	1
	-1
	1
	-3
	-3
	-3
	-3
	-3

	9
	15
	1
	1
	-1
	-3
	-1
	1
	1
	-3
	1
	-1
	1
	-3
	3
	-3
	-3
	3
	-1
	-3
	1
	3
	-3
	1
	-3
	-3

	10
	14
	-3
	-3
	-3
	-1
	3
	-3
	3
	1
	3
	1
	-3
	-1
	-1
	-3
	1
	1
	3
	1
	-1
	-3
	3
	1
	3
	-3

	11
	6
	-3
	3
	-1
	3
	1
	-1
	-1
	-1
	3
	3
	1
	1
	1
	3
	3
	1
	-3
	-3
	-1
	1
	-3
	1
	3
	-3

	12
	19
	3
	-3
	3
	-1
	-3
	1
	3
	1
	-1
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	3
	3
	-3
	-3
	3
	-3
	-3

	13
	16
	-3
	3
	-1
	3
	-1
	3
	3
	1
	1
	-3
	1
	3
	-3
	3
	-3
	-3
	-1
	1
	3
	-3
	-1
	-1
	-3
	-3

	14
	21
	-3
	1
	-3
	-1
	-1
	3
	1
	3
	-3
	1
	-1
	3
	3
	-1
	-3
	3
	-3
	-1
	-1
	-3
	-3
	-3
	3
	-3

	15
	22
	-3
	-1
	-1
	-3
	1
	-3
	-3
	-1
	-1
	3
	-1
	1
	-1
	3
	1
	-3
	-1
	3
	1
	1
	-1
	-1
	-3
	-3

	16
	9
	3
	-3
	-3
	-1
	3
	3
	-3
	-1
	3
	1
	1
	1
	3
	-1
	3
	-3
	-1
	3
	-1
	3
	1
	-1
	-3
	-3

	17
	3
	3
	-1
	3
	-1
	1
	-3
	1
	1
	-3
	-3
	3
	-3
	-1
	-1
	-1
	-1
	-1
	-3
	-3
	-1
	1
	1
	-3
	-3

	18
	8
	-3
	1
	-3
	1
	-3
	-3
	1
	-3
	1
	-3
	-3
	-3
	-3
	-3
	1
	-3
	-3
	1
	1
	-3
	1
	1
	-3
	-3

	19
	11
	-3
	-3
	3
	3
	1
	-1
	-1
	-1
	1
	-3
	-1
	1
	-1
	3
	-3
	-1
	-3
	-1
	-1
	1
	-3
	3
	-1
	-3

	20
	10
	-3
	-3
	-1
	-1
	-1
	-3
	1
	-1
	-3
	-1
	3
	-3
	1
	-3
	3
	-3
	3
	3
	1
	-1
	-1
	1
	-3
	-3

	21
	24
	-3
	-1
	1
	-3
	-1
	-1
	1
	1
	1
	3
	3
	-1
	1
	-1
	1
	-1
	-1
	-3
	-3
	-3
	3
	1
	-1
	-3

	22
	29
	-1
	3
	-1
	-1
	3
	3
	-1
	-1
	-1
	3
	-1
	-3
	1
	3
	1
	1
	-3
	-3
	-3
	-1
	-3
	-1
	-3
	-3

	23
	17
	-1
	-3
	-3
	1
	-1
	-1
	-3
	1
	3
	-1
	-3
	-1
	-1
	-3
	1
	1
	3
	1
	-3
	-1
	-1
	3
	-3
	-3

	24
	7
	-3
	-1
	1
	-3
	-3
	1
	1
	-3
	3
	-1
	-1
	-3
	1
	3
	1
	-1
	-3
	-1
	-3
	1
	-3
	-3
	-3
	-3

	25
	27
	-3
	3
	-1
	-3
	-1
	-1
	-1
	3
	-1
	-1
	3
	-3
	-1
	3
	-3
	3
	-3
	-1
	3
	1
	1
	-1
	-3
	-3

	26
	28
	-3
	1
	-1
	-3
	-3
	-1
	1
	-3
	-1
	-3
	1
	1
	-1
	1
	1
	3
	3
	3
	-1
	1
	-1
	1
	-1
	-3

	27
	12
	-3
	-3
	1
	-1
	3
	3
	-3
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	3
	-3
	1
	-3
	1
	-1
	-1
	-1
	-3

	28
	18
	-3
	1
	-3
	1
	-3
	1
	1
	3
	1
	-3
	-3
	-1
	1
	3
	-1
	-3
	3
	1
	-1
	-3
	-3
	-3
	-3
	-3

	29
	25
	3
	-3
	-1
	1
	3
	-1
	-1
	-3
	-1
	3
	-1
	-3
	-1
	-3
	3
	-1
	3
	1
	1
	-3
	3
	-3
	-3
	-3


Table 5 New length-18 base sequences after re-ordering
	Index
	Former
index
	

	0
	6
	-1
	3
	-1
	-3
	3
	1
	-3
	-1
	3
	-3
	-1
	-1
	1
	1
	1
	-1
	-1
	-1

	1
	0
	3
	-3
	3
	-1
	1
	3
	-3
	-1
	-3
	-3
	-1
	-3
	3
	1
	-1
	3
	-3
	3

	2
	18
	-3
	3
	1
	-1
	-1
	3
	-3
	-1
	1
	1
	1
	1
	1
	-1
	3
	-1
	-3
	-1

	3
	8
	1
	-3
	-1
	-3
	3
	3
	-1
	-3
	1
	-3
	-3
	-1
	-3
	-1
	1
	3
	3
	3

	4
	3
	1
	1
	-1
	-1
	-3
	-1
	1
	-3
	-3
	-3
	1
	-3
	-1
	-1
	1
	-1
	3
	1

	5
	10
	-3
	-3
	1
	-1
	-1
	1
	1
	-3
	-1
	3
	3
	3
	3
	-1
	3
	1
	3
	1

	6
	13
	-3
	3
	-1
	1
	3
	1
	-3
	-1
	1
	1
	-3
	1
	3
	3
	-1
	-3
	-3
	-3

	7
	12
	-3
	-3
	3
	3
	3
	1
	-3
	1
	3
	3
	1
	-3
	-3
	3
	-1
	-3
	-1
	1

	8
	16
	-3
	-1
	3
	3
	-1
	3
	-1
	-3
	-1
	1
	-1
	-3
	-1
	-1
	-1
	3
	3
	1

	9
	21
	3
	-1
	3
	1
	-3
	-3
	-1
	1
	-3
	-3
	3
	3
	3
	1
	3
	-3
	3
	-3

	10
	26
	3
	-1
	-1
	1
	-3
	-1
	-3
	-1
	-3
	-3
	-1
	-3
	1
	1
	1
	-3
	-3
	3

	11
	7
	-3
	1
	-3
	-3
	1
	-3
	-3
	3
	1
	-3
	-1
	-3
	-3
	-3
	-1
	1
	1
	3

	12
	29
	-3
	-1
	-3
	-3
	1
	1
	-1
	-3
	-1
	-3
	-1
	-1
	3
	3
	-1
	3
	1
	3

	13
	25
	1
	1
	-3
	-3
	-3
	-3
	1
	3
	-3
	3
	3
	1
	-3
	-1
	3
	-1
	-3
	1

	14
	2
	-3
	3
	-1
	-3
	-1
	-3
	1
	1
	-3
	-3
	-1
	-1
	3
	-3
	1
	3
	1
	1

	15
	17
	-3
	-1
	-3
	-1
	-3
	1
	3
	-3
	-1
	3
	3
	3
	1
	-1
	-3
	3
	-1
	-3

	16
	11
	-3
	-3
	3
	3
	-3
	1
	3
	-1
	-3
	1
	-1
	-3
	3
	-3
	-1
	-1
	-1
	3

	17
	28
	-1
	-3
	1
	-3
	-3
	-3
	1
	1
	3
	3
	-3
	3
	3
	-3
	-1
	3
	-3
	1

	18
	14
	-3
	1
	-3
	-1
	-1
	3
	1
	-3
	-3
	-3
	-1
	-3
	-3
	1
	1
	1
	-1
	-1

	19
	20
	3
	3
	3
	-3
	-1
	-3
	-1
	3
	-1
	1
	-1
	-3
	1
	-3
	-3
	-1
	3
	3

	20
	22
	-3
	1
	1
	-3
	1
	1
	3
	-3
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	-1
	-3

	21
	15
	-3
	-3
	3
	3
	3
	-1
	-1
	-3
	-1
	-1
	-1
	3
	1
	-3
	-3
	-1
	3
	-1

	22
	23
	-3
	-1
	-1
	-3
	1
	-3
	3
	-1
	-1
	-3
	3
	3
	-3
	-1
	3
	-1
	-1
	-1

	23
	5
	-3
	-3
	1
	-3
	3
	3
	3
	-1
	3
	1
	1
	-3
	-3
	-3
	3
	-3
	-1
	-1

	24
	1
	3
	-3
	1
	1
	3
	-1
	1
	-1
	-1
	-3
	1
	1
	-1
	3
	3
	-3
	3
	-1

	25
	4
	1
	1
	-3
	3
	3
	1
	3
	-3
	3
	-1
	1
	1
	-1
	1
	-3
	-3
	-1
	3

	26
	27
	3
	1
	-3
	1
	-3
	3
	3
	-1
	-3
	-3
	-1
	-3
	-3
	3
	-3
	-1
	1
	3

	27
	19
	3
	-1
	-3
	1
	-3
	-3
	-3
	3
	3
	-1
	1
	-3
	-1
	3
	1
	1
	3
	3

	28
	24
	-3
	-3
	-3
	1
	-3
	3
	1
	1
	3
	-3
	-3
	1
	3
	-1
	3
	-3
	-3
	3

	29
	9
	-3
	3
	1
	-1
	-1
	-1
	-1
	1
	-1
	3
	3
	-3
	-1
	1
	3
	-1
	3
	-1


[bookmark: _Ref501992609]Table 6 New length-12 base sequences after re-ordering
	Index
	Former Index


	

	0
	7
	-3
	3
	-3
	3
	3
	-3
	-1
	-1
	3
	3
	1
	-3

	1
	27
	-3
	3
	1
	-3
	1
	3
	-1
	-1
	1
	3
	3
	3

	2
	24
	-3
	3
	3
	1
	-3
	3
	-1
	1
	3
	-3
	3
	-3

	3
	3
	-3
	3
	1
	3
	-3
	1
	1
	1
	1
	3
	-3
	3

	4
	10
	1
	3
	-3
	1
	3
	3
	3
	1
	-1
	1
	-1
	3

	5
	6
	-3
	-3
	-1
	3
	3
	3
	-3
	3
	-3
	1
	-1
	-3

	6
	26
	1
	-1
	3
	-1
	-1
	-1
	-3
	-1
	1
	1
	1
	-3

	7
	17
	-3
	-1
	-1
	1
	3
	1
	1
	-1
	1
	-1
	-3
	1

	8
	5
	-1
	1
	1
	-1
	1
	3
	3
	-1
	-1
	-3
	1
	-3

	9
	19
	-3
	-3
	3
	-3
	-1
	3
	3
	3
	-1
	-3
	1
	-3

	10
	20
	-3
	1
	-1
	-1
	3
	3
	-3
	-1
	-1
	-3
	-1
	-3

	11
	15
	-3
	-3
	3
	1
	-3
	-3
	-3
	-1
	3
	-1
	1
	3

	12
	22
	-3
	-1
	-1
	-3
	-3
	-1
	-3
	3
	1
	3
	-1
	-3

	13
	12
	3
	1
	3
	1
	3
	-3
	-1
	1
	3
	1
	-1
	-3

	14
	2
	-3
	1
	-3
	-3
	-3
	3
	-3
	-1
	1
	1
	1
	-3

	15
	4
	-3
	1
	3
	-1
	-1
	-3
	-3
	-1
	-1
	3
	1
	-3

	16
	1
	-1
	-1
	-1
	-1
	1
	-3
	-1
	3
	3
	-1
	-3
	1

	17
	16
	-1
	1
	3
	-3
	1
	-1
	1
	-1
	-1
	-3
	1
	-1

	18
	21
	-3
	1
	3
	3
	-1
	-1
	-3
	3
	3
	-3
	3
	-3

	19
	23
	-3
	-1
	3
	1
	-3
	-1
	-3
	3
	1
	3
	3
	1

	20
	11
	-1
	-3
	3
	-1
	-3
	-3
	-3
	-1
	1
	-1
	1
	-3

	21
	8
	-3
	-1
	-3
	-1
	-1
	-3
	3
	3
	-1
	-1
	1
	-3

	22
	9
	-3
	3
	3
	3
	-1
	-3
	-3
	-1
	-3
	1
	3
	-3

	23
	25
	3
	-1
	-3
	3
	-3
	-1
	3
	3
	3
	-3
	-1
	-3

	24
	14
	-3
	-1
	1
	-3
	1
	3
	3
	3
	-1
	-3
	3
	3

	25
	29
	-3
	3
	1
	-1
	3
	3
	-3
	1
	-1
	1
	-1
	1

	26
	18
	-3
	-1
	3
	-3
	-3
	-1
	-3
	1
	-1
	-3
	3
	3

	27
	13
	-3
	-3
	3
	3
	3
	-3
	-1
	1
	-3
	3
	1
	-3

	28
	0
	1
	-1
	3
	1
	1
	-1
	-1
	-1
	1
	3
	-3
	1

	29
	28
	-3
	3
	-3
	3
	-3
	-3
	3
	-1
	-1
	1
	3
	-3






For SP-CSI reporting on PUSCH, it was agreed in RAN1#90 that:
Agreement
· A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports
One remaining issue is if several SP-CSI reports are allowed to be active at the same time, or if only one of them is allowed to be active.

Offline Proposal 5:
Number of active SP-CSI reports on PUSCH:
· Alt1: At most one PUSCH-based SP-CSI report can be active at the same time 
· Alt2: More than one PUSCH-based SP-CSI report can be active at the same time

Other issues

Offline Agreement:
· Subband boundaries are aligned with PRG boundaries in the CRB grid
· 



The first subband size is given by and the last subband size given by  if  and S if , where
· S is the configured subband size for the BWP
· 
 is the BWP starting position in the CRB grid
· 
 is the BWP bandwidth
· 

The value range of csi-ReportingBand is a bitmap of size   where    is the bandwidth of the associated DL CC and S is the subband size.
· Configuration of csi-ReportingBand with subbands which lie outside the associated BWP is not allowed
· Note: RAN2 may decide to make this optional and if this field is not present, the reporting band is the same as the CSI-RS bandwidth


R1-180xxxx		WF on UE capability on CSI reporting and relaxation 	LGE,…








Proposal:
· Required time to encode CSI, estimate interference and prepare waveform is also added in the agreed definition of Z.
· In Table I, Z values are baseline values which shall be supported by all UEs.
· For a given numerology and CSI latency, whether or not to support the Z value in Table II is reported as a UE capability.
· For a given numerology and CSI latency,  the Z value in Table II should be smaller than or equal Z value in Table II.
· All Z  values in Table I and Table II are TBD.
Alternative proposal:
· Define Z as either the gap between PDCCH and PUSCH or the gap between the ap-CSI-RS and the PUSCH
Conclusion:
· Discuss further offline…




Offline Proposal 7:
· Clarify that CRI selects one CSI-RS resource from the set of CSI-RS resources for channel measurement
· Clarify that CRI is not reported if the number of CSI-RS resources in the set for channel measurement is one
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