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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we identify some issues regarding CSI feedback, and provide possible remedies. 
2 Discussion
For CSI feedback, a UE may be configured with RRC parameters to transmit CSI report to gNB in a periodic, semi-persistent or aperiodic manner. For semi-persistent CSI feedback, the UE transmits CSI in PUCCH or PUSCH depending on the configuration. The RRC configuration regarding the CSI feedback is as follows:

-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=				SEQUENCE {
	reportConfigId							CSI-ReportConfigId,
	carrier									ServCellIndex					OPTIONAL,	-- Need S
	resourcesForChannelMeasurement			CSI-ResourceConfigId,
	csi-IM-ResourcesForInterference			CSI-ResourceConfigId		OPTIONAL,	-- Need R
	nzp-CSI-RS-ResourcesForInterference		CSI-ResourceConfigId		OPTIONAL, 	-- Need R
	reportConfigType						CHOICE {
		periodic								SEQUENCE {
			reportSlotConfig						CSI-ReportPeriodicityAndOffset,
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
		},
		semiPersistentOnPUCCH					SEQUENCE {
			reportSlotConfig						CSI-ReportPeriodicityAndOffset,
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
		},
		semiPersistentOnPUSCH					SEQUENCE {
			reportSlotConfig						ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
			reportSlotOffsetList				SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
			p0alpha									P0-PUSCH-AlphaSetId
		},
		aperiodic								SEQUENCE {
			reportSlotOffsetList				SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
		}
	},
… …

For semi-persistent CSI transmitted on PUSCH, the PUSCH resources are pre-configured as grant-free transmission using RRC configuration ConfiguredGrantConfig. The IE for ConfiguredGrantConfig are defined as follows:
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=				SEQUENCE {
	frequencyHopping             			ENUMERATED {mode1, mode2} 									OPTIONAL,	-- Need S,
	cg-DMRS-Configuration					DMRS-UplinkConfig,
	mcs-Table								ENUMERATED {qam256, spare1}							OPTIONAL, 	-- Need S
	mcs-TableTransformPrecoder				ENUMERATED {qam256, spare1}								OPTIONAL,	-- Need S
	uci-OnPUSCH								SetupRelease { CG-UCI-OnPUSCH },
	resourceAllocation						ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
	rbg-Size								ENUMERATED {config2}										OPTIONAL,	-- Need S
	powerControlLoopToUse					ENUMERATED {n0, n1},
	p0-PUSCH-Alpha							P0-PUSCH-AlphaSetId,
	transformPrecoder						ENUMERATED {enabled}										OPTIONAL,	-- Need S
	nrofHARQ-Processes						INTEGER(1..16),
	repK									ENUMERATED {n1, n2, n4, n8},
	repK-RV									ENUMERATED {s1-0231, s2-0303, s3-0000}
						OPTIONAL,	-- Cond RepK
… …

The PUSCH transmitting semi-persistent CSI report is configured with ConfiguredGrantConfig. In ConfiguredGrantConfig, the power control parameter set (p0, alpha) is already configured in the field p0-PUSCH-Alpha. The same parameter set is defined again in CSI-ReportConfig as p0alpha. Both fields are non-optional in their respective RRC IEs. For PUSCH carrying only semi-persistent CSI report, it is not clear which set of parameter the UE should use to transmit the PUSCH carrying semi-persistent CSI report. 

To solve this ambiguity, several options could be considered:

Option 1: Remove the field p0alpha from CSI-ReportConfig. UE uses the parameter p0-PUSCH-Alpha configured in ConfiguredGrantConfig.

Option 2: UE uses the parameter  p0alpha from CSI-ReportConfig. Effectively this overwrites the parameter p0-PUSCH-Alpha configured in ConfiguredGrantConfig.

Option 3: The parameter p0alpha from CSI-ReportConfig and the parameter p0-PUSCH-Alpha configured in ConfiguredGrantConfig should be the same. In other words, a UE is not expected to receive different (p0, alpha) in CSI-ReportConfig and ConfiguredGrantConfig.

Option 1 requires change to RRC parameters in 38.331, while option 2 and 3 only affect 38.214 and not 38.331. In light of introducing only minimal changes to the spec, and reducing possible confusion to the UE, we propose to adopt option 2.

Proposal 1: For PUSCH carrying semi-persistent CSI report only, UE uses the power control parameters (p0, alpha) derived from the parameter  p0alpha from CSI-ReportConfig if configured.

CSI reporting in PUSCH can be multiplexed with or without data. When CSI reporting in PUSCH is multiplexed with data, the UE should use the same power control parameter (p0, alpha) as PUSCH carrying data only, instead of the  (p0, alpha) signalled for CSI reporting. 

Proposal 2: For PUSCH carrying CSI report multiplexed with data, UE uses the same power control parameters (p0, alpha) as data only PUSCH.

The proposed text to 38.214 Sec 5.2.3 is as follows:
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
… …
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. When CSI reporting is transmitted in PUSCH without multiplexing with data, the power control parameter p0 and alpha of PUSCH should be derived from  p0alpha from CSI-ReportConfig if configured; otherwise the parameter p0 and alpha should be the same as PUSCH carrying data only.
… …
----------------------------------------------------------------End of TP --------------------------------------------------------------

CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE.

Another issue is whether to fix the TRI and MCS used for PUSCH when transporting semi-persistent CSI report in the spec. In general a PUSCH transmission with configured grant has its TRI and MCS configured in RRC. Although higher reliability for CSI feedback may be desired, it can be achieved when gNB configures the proper TRI and MCS for the UE based on the UL channel quality.  In other words, this can be left as gNB implementation and there is no need to specify the TRI and MCS for semi-persistent CSI reporting on PUSCH in the standard.

Proposal 3: Leave the TRI and MCS used for PUSCH transporting semi-persistent CSI report to gNB implementation.

3 Conclusion

In this contribution, we discussed some remaining issue of semi-persistent CSI feedback on PUSCH. Our proposals are summarized as below. 
Proposal 1: For PUSCH carrying semi-persistent CSI report only, UE uses the power control parameters (p0, alpha) derived from the parameter  p0alpha from CSI-ReportConfig if configured.

Proposal 2: For PUSCH carrying CSI report multiplexed with data, UE uses the same power control parameters (p0, alpha) as data only PUSCH.

Proposal 3: Leave the TRI and MCS used for PUSCH when transporting semi-persistent CSI report to gNB implementation.
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