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1 [bookmark: DocumentFor]Introduction
In Rel-13 FD-MIMO, parameterized codebook with (N1,N2,O1,O2) and codebook config was agreed to support 8, 12 and 16 CSI-RS ports. At RAN1#83 [1], following CSI reporting structure and corresponding reporting instances for periodic CSI reporting mode were agreed:
· P-CSI mode 1-1 
· 1 full report consists of 3 reporting instances on PUCCH format 2/2a/2b
· 1st instance: RI
· 2nd instance: W1 ((i11 or i'11) & i12))
· 3rd instance: CQI + W2 (i2)
· For P-CSI mode 1-1 submode 1, Rel.13 class A codebook with Config given by RRC is assumed
· No codebook subsampling needed
· W1 feedback periodicity is H' · Npd.
· For 1st reporting instance,


· MRI, NOFFSET,RI, NOFFSET,CQI and Npd can be reused from the current RRC specification.
· For 2nd reporting instance,


· For 3rd reporting instance


· Mi1 is a same value as MRI.
· P-CSI mode 2-1
· P-CSI mode 2-1 is identical to the legacy 8-Tx P-CSI mode 2-1, with following exception:
· Rel.13 class A codebook with Config given by RRC is assumed
· Legacy subsampling is reused for i2 for Config 2, 3, 4
· No subsampling is used for i2 for Config 1
· Legacy subsampling is reused for i2 for Config 2, 3, 4
· No subsampling is used for i2 for Config 1
In this contribution, we discuss the issues of the periodic CSI reporting of class A CSI reporting in Rel-13 FD-MIMO.
2 Description of issues in periodic CSI reporting
According to the above agreements, 3 types of CSI reporting instance were introduced in PUCCH mode 1-1. In order to provide configuration flexibility of 2nd reporting instance, the parameter H’ was introduced. Since RRC parameter discussion was already closed, it was impossible to introduce new higher layer parameter for the 2nd reporting instance configuration. Therefore, such configuration was agreed based on the understanding that the configuration can be done by using ‘periodicityFactor’ in PUCCH mode 2-1 configuration field (‘subbandCQI’).
In the current LTE specification [2], multiple CSI reporting modes are provided for periodic CSI reporting as shown in Table 1. 
	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI
Feedback Type
	Wideband
(wideband CQI)
	Mode 1-0
	Mode 1-1

	
	UE Selected
(subband CQI)
	Mode 2-0
	Mode 2-1


Table 1. CQI and PMI Feedback Types for PUCCH CSI reporting Modes
For aperiodic CSI reporting, reporting mode configuration can be done by explicit higher layer signaling. However, in contrast to PUSCH reporting, eNB should implicitly indicate periodic CSI reporting mode via ‘PMI/RI report’, ‘widebandCQI’ and ‘subbandCQI’ for TM8/9/10 UEs. While parameter ‘PMI/RI report’ indicates PMI feedback type, ‘widebandCQI’ and ‘subbandCQI’ indicate CQI feedback type. In order to indicate CQI feedback type, only one of field between ‘widebandCQI’ and ‘subbandCQI’ should be configured and corresponding higher layer signaling is provided in TS 36.331 [3] as highlighted below:

CQI-ReportPeriodic-r10 ::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		cqi-PUCCH-ResourceIndex-r10			INTEGER (0..1184),
		cqi-PUCCH-ResourceIndexP1-r10		INTEGER (0..1184)				OPTIONAL,	-- Need OR
		cqi-pmi-ConfigIndex				INTEGER (0..1023),
		cqi-FormatIndicatorPeriodic-r10		CHOICE {
			widebandCQI-r10						SEQUENCE {
				csi-ReportMode-r10		ENUMERATED {submode1, submode2}		OPTIONAL	-- Need OR
			},
			subbandCQI-r10						SEQUENCE {
				k								INTEGER (1..4),
				periodicityFactor-r10				ENUMERATED {n2, n4}
			}
		},
		ri-ConfigIndex					INTEGER (0..1023)		OPTIONAL,				-- Need OR
		simultaneousAckNackAndCQI		BOOLEAN,
		cqi-Mask-r9						ENUMERATED {setup}		OPTIONAL,				-- Need OR
		csi-ConfigIndex-r10				CHOICE {
			release							NULL,
			setup							SEQUENCE {
				cqi-pmi-ConfigIndex2-r10		INTEGER (0..1023),
				ri-ConfigIndex2-r10				INTEGER (0..1023)		OPTIONAL		-- Need OR
			}
		}		OPTIONAL																-- Need ON
	}
}

Therefore, some additional specification support for periodic CSI reporting is needed. In RAN1, a simplest way to resolve this issue would be to have ‘periodicityFactor’ in widebandCQI. However, RRC signaling change requires RAN2 discussion considering the work scope.
Observation: 
· The parameter H’ in PUCCH mode 1-1 cannot be configured since current specification does not support simultaneous configuration of ‘widebandCQI’ and ‘subbandCQI’.
Proposal: 
· RAN1 should discuss and decide a way to configure H’.
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