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1	Introduction
Both the LTE RRC IE CQI-ReportConfig (~18 pages, including field descriptions!) and the CSI-RS configurations have been getting more and more complex with every release, making it difficult to maintain (i.e. read, modify and comprehend). The main source of these is simply passage of time: As extensions are made with every release, almost all IEs become difficult to understand. It is also very telling that almost all types of extensions have been used here: non-critical, critical, list size extensions, parallel lists. Therefore, the only defence against these is just being careful when defining new fields and IEs, which has often been proven to be difficult, even with many people reviewing the ASN.1.
In this contribution, we discuss some proposals to help improve their maintenance. Note that these proposals were already made during the Rel-14 ASN.1 review (see R2-1703302 and R2-1702689), but they were postponed at the time to focus on stabilizing the Rel-14 ASN.1 properly. 
2	CQI-ReportConfig structure 
2.1	Baseline CQI-ReportConfig structure
The CQI reporting configurations has become extremely long and difficult to read due to various factors:
· Mix of periodic and aperiodic configurations: Both periodic and aperiodic configurations are listed together, even though they have rather different configurations
· All levels of IEs are included: There are several levels of IEs included in the CQI-ReportConfig: On one hand this makes it easier to read the entire configuration (since one only needs to read that particular part),  but on the other hand not everything is anyway captured (e.g. CSI-RS configurations are separated in part since introduction of CSI-processes in Rel-11)
· Usage of magic numbers: Some of (aperiodic) reporting triggers are using plain numbers for their sizes, making it more difficult to understand where those numbers come from. (This has happened already in Rel-10.)

Observation 1: The CQI-ReportConfig has become big enough to be difficult to maintain.
2.2	Cleaning up the ASN.1 
To help with the ASN.1 maintenance, we would propose to do a clean-up for the configurations by re-structuring the IE sections in RRC to smaller units that are easier to maintain. In practice, this would mean the following:
· CQI-ReportConfig: Upper level elements needed for the overall CQI reporting configuration
· CQI-ReportPeriodic: New section for the IEs involved in periodic CQI reporting
· CQI-ReportAperiodic: New section for the IEs involved in aperiodic CQI reporting
· CQI-ReportBoth: New section for the IEs involved in both periodic and aperiodic CQI reporting
· Using meaningful constants instead of magic numbers
To better illustrate this, the required changes are shown in Annex A.
Proposal 1: Adopt the changes to CQI reporting configurations as shown in Annex A.
3	CSI-RS configurations 
3.1	Difficulties with CSI-RS configurations 
The CSI-RS configurations suffer from very similar problems as the CQI configurations:
· Usage of magic numbers: Many tables are using plain numbers for the sizes, even though they are per CSI-RS process or some other constant that is known. This making understanding the ASN.1 more difficult
· For example: The CSI-RS triggers are used both in Rel-10 configurations, as well as in Rel-11, Rel-13 and Rel-14 additions. However, the sizes of these IEs (e.g. trigger01, trigger001 etc.) are very cryptic: Based on the RAN1 information given when they were introduced, the sizes seem to be based on the CA configuration, i.e. 8 would be the maximum number of CCs per Rel-10 CA, and 32 would be the maximum number of CCs per Rel-13 CA. Therefore, the sizes could use the constants already defined for the maximum number of those carriers.
· Very large IE definitions: For example, the CSI-RS-Config now contains quite disparate parts: The vanilla CSI-RS-Config, beamformed CSI-RS config and hybrid CSI-RS config
· Addition of “2nd” configurations: Some new configurations append the existing ones, although are only certain type (currently only “eMIMO-Type2” configuration does this)
· Unclear conditions for which fields can be configured simultaneously and which cannot
The problems seem to also stem from the fact that originally, the periodic/aperidic CQI/CSI-RS configurations were quite simple, but have evolved considerably over the releases. For example, the current CQI-ReportConfig IE spans more than 18(!) pages of text. The CSI-RS processes are almost as large currently, so care should be taken now to avoid making them even larger.
Observation 2: CSI-RS configurations are big enough to be difficult to maintain.
3.2	Cleaning up the ASN.1 
We would propose to do some cleanup for the sake of maintenance, as discussed above. In particular, we proposed the following:
· Create new IE description sections around e.g. CSI-RS-Beamformed and CSI-RS-NonPrecoded
· Add constants that document SEQUENCE sizes – these are coming from configured CCs, so we could use those to clarify the configurations are dependent on CA
· Clarify names where possible (unfortunately, some names come from RAN1 Specifications, where no thought seems to have been spared as to how the make them understandable)

To ensure the CSI-RS configurations are maintainable, we show a proposal how to simplify the current structure in Annex A.
Proposal 2: Adopt the changes to CSI-RS grouping of IEs as shown in Annex B.
4	Conclusions
Observation 1: The CQI-ReportConfig has become big enough to be difficult to maintain.
Observation 2: CSI-RS configurations are big enough to be difficult to maintain.
Proposal 1: Adopt the changes to CQI reporting configurations as shown in Annex A.
Proposal 2: Adopt the changes to CSI-RS grouping of IEs as shown in Annex B.
Proposal 3: Agree to the Rel-14 CR in R2-1707811.

Annex A: Proposal for grouping the CSI-RS IEs
<NEXT CHANGE>
[bookmark: _Toc487673533]–	CQI-ReportConfig
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.
CQI-ReportConfig information elements
-- ASN1START

CQI-ReportConfig ::=				SEQUENCE {
	cqi-ReportModeAperiodic			CQI-ReportModeAperiodic	OPTIONAL,			-- Need OR
	nomPDSCH-RS-EPRE-Offset				INTEGER (-1..6),
	cqi-ReportPeriodic				CQI-ReportPeriodic	OPTIONAL				-- Need ON
}

CQI-ReportConfig-v920 ::=		SEQUENCE {
	cqi-Mask-r9						ENUMERATED {setup}		OPTIONAL,		-- Cond cqi-Setup
	pmi-RI-Report-r9				ENUMERATED {setup}		OPTIONAL		-- Cond PMIRI
}

CQI-ReportConfig-r10 ::=	SEQUENCE {
	cqi-ReportAperiodic-r10				CQI-ReportAperiodic-r10			OPTIONAL,	-- Need ON
	nomPDSCH-RS-EPRE-Offset			INTEGER (-1..6),
	cqi-ReportPeriodic-r10				CQI-ReportPeriodic-r10			OPTIONAL,	-- Need ON
	pmi-RI-Report-r9					ENUMERATED {setup}				OPTIONAL,	-- Cond PMIRIPCell
	csi-SubframePatternConfig-r10		CHOICE {
		release							NULL,
		setup							SEQUENCE {
			csi-MeasSubframeSet1-r10			MeasSubframePattern-r10,
			csi-MeasSubframeSet2-r10			MeasSubframePattern-r10
		}
	}																	OPTIONAL	-- Need ON
}

CQI-ReportConfig-v1130 ::=	SEQUENCE {
	cqi-ReportPeriodic-v1130			CQI-ReportPeriodic-v1130,
	cqi-ReportBoth-r11					CQI-ReportBoth-r11
}

CQI-ReportConfig-v1250 ::=		SEQUENCE {
	csi-SubframePatternConfig-r12		CHOICE {
		release							NULL,
		setup							SEQUENCE {
			csi-MeasSubframeSets-r12			BIT STRING (SIZE (10))
		}
	}																OPTIONAL,	-- Need ON
	cqi-ReportBoth-v1250					CQI-ReportBoth-v1250		OPTIONAL, 	-- Need ON
	cqi-ReportAperiodic-v1250	CQI-ReportAperiodic-v1250		OPTIONAL,	-- Need ON
	altCQI-Table-r12			ENUMERATED {
									allSubframes, csi-SubframeSet1,
									csi-SubframeSet2, spare1}		OPTIONAL		-- Need OP
}

CQI-ReportConfig-v1310 ::=			SEQUENCE {
		cqi-ReportBoth-v1310				CQI-ReportBoth-v1310		OPTIONAL, 	-- Need ON
		cqi-ReportAperiodic-v1310			CQI-ReportAperiodic-v1310	OPTIONAL,		-- Need ON
		cqi-ReportPeriodic-v1310			CQI-ReportPeriodic-v1310	OPTIONAL		-- Need ON
}

CQI-ReportConfig-v1320 ::=			SEQUENCE {
		cqi-ReportPeriodic-v1320			CQI-ReportPeriodic-v1320	OPTIONAL	-- Need ON
}

CQI-ReportConfig-v1430 ::=			SEQUENCE {
		cqi-ReportAperiodicHybrid-r14		CQI-ReportAperiodicHybrid-r14	OPTIONAL	-- Need ON
}

CQI-ReportConfigSCell-r10 ::=				SEQUENCE {
	cqi-ReportModeAperiodic-r10			CQI-ReportModeAperiodic OPTIONAL,			-- Need OR
	nomPDSCH-RS-EPRE-Offset-r10				INTEGER (-1..6),
	cqi-ReportPeriodicSCell-r10			CQI-ReportPeriodic-r10			OPTIONAL,	-- Need ON
	pmi-RI-Report-r10					ENUMERATED {setup}				OPTIONAL	-- Cond PMIRISCell
}

CQI-ReportPeriodic ::=		CHOICE {
	release							NULL,
	setup							SEQUENCE {
		cqi-PUCCH-ResourceIndex				INTEGER (0..1185),
		cqi-pmi-ConfigIndex					INTEGER (0..1023),
		cqi-FormatIndicatorPeriodic			CHOICE {
			widebandCQI							NULL,
			subbandCQI							SEQUENCE {
				k									INTEGER (1..4)
			}
		},
		ri-ConfigIndex						INTEGER (0..1023) 	OPTIONAL, 				-- Need OR
		simultaneousAckNackAndCQI			BOOLEAN
	}
}

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
	}
}


CQI-ReportPeriodic-v1130 ::=	SEQUENCE {
	simultaneousAckNackAndCQI-Format3-r11		ENUMERATED {setup}		OPTIONAL,	-- Need OR
	cqi-ReportPeriodicProcExtToReleaseList-r11	CQI-ReportPeriodicProcExtToReleaseList-r11	OPTIONAL,	-- Need ON
	cqi-ReportPeriodicProcExtToAddModList-r11	CQI-ReportPeriodicProcExtToAddModList-r11	OPTIONAL	-- Need ON
}

CQI-ReportPeriodic-v1310 ::=	SEQUENCE {
	cri-ReportConfig-r13			CRI-ReportConfig-r13				OPTIONAL,	-- Need OR
	simultaneousAckNackAndCQI-Format4-Format5-r13		ENUMERATED {setup}		OPTIONAL-- Need OR
}

CQI-ReportPeriodic-v1320 ::=	SEQUENCE {
	periodicityFactorWB-r13			ENUMERATED {n2, n4}			OPTIONAL		-- Need OR
}

CQI-ReportPeriodicProcExtToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF CQI-ReportPeriodicProcExt-r11

CQI-ReportPeriodicProcExtToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF CQI-ReportPeriodicProcExtId-r11

CQI-ReportPeriodicProcExt-r11 ::=		SEQUENCE {
	cqi-ReportPeriodicProcExtId-r11	CQI-ReportPeriodicProcExtId-r11,
	cqi-pmi-ConfigIndex-r11			INTEGER (0..1023),
	cqi-FormatIndicatorPeriodic-r11	CHOICE {
		widebandCQI-r11				SEQUENCE {
			csi-ReportMode-r11			ENUMERATED {submode1, submode2}	OPTIONAL	-- Need OR
		},
		subbandCQI-r11				SEQUENCE {
			k							INTEGER (1..4),
			periodicityFactor-r11		ENUMERATED {n2, n4}
		}
	},
	ri-ConfigIndex-r11				INTEGER (0..1023)					OPTIONAL,	-- Need OR
	csi-ConfigIndex-r11				CHOICE {
		release							NULL,
		setup							SEQUENCE {
			cqi-pmi-ConfigIndex2-r11		INTEGER (0..1023),
			ri-ConfigIndex2-r11				INTEGER (0..1023)		OPTIONAL		-- Need OR
		}
	}																OPTIONAL,		-- Need ON
	...,
	[[	cri-ReportConfig-r13			CRI-ReportConfig-r13				OPTIONAL	-- Need ON
	]],
	[[	periodicityFactorWB-r13			ENUMERATED {n2, n4}			OPTIONAL		-- Need ON
	]]
}

CQI-ReportAperiodic-r10	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		cqi-ReportModeAperiodic-r10			CQI-ReportModeAperiodic,
		aperiodicCSI-Trigger-r10			SEQUENCE {	
			trigger1-r10					BIT STRING (SIZE (8)),
			trigger2-r10					BIT STRING (SIZE (8))
		}																	 OPTIONAL	-- Need OR
	}
}

CQI-ReportAperiodic-v1250	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		aperiodicCSI-Trigger-v1250			SEQUENCE {	
			trigger-SubframeSetIndicator-r12	ENUMERATED {s1, s2},
			trigger1-SubframeSetIndicator-r12	BIT STRING (SIZE (8)),
			trigger2-SubframeSetIndicator-r12	BIT STRING (SIZE (8))
		}
	}
}

CQI-ReportAperiodic-v1310	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		aperiodicCSI-Trigger-v1310			SEQUENCE {	
			trigger1-r13					BIT STRING (SIZE (32)),
			trigger2-r13					BIT STRING (SIZE (32)),
			trigger3-r13					BIT STRING (SIZE (32)),
			trigger4-r13					BIT STRING (SIZE (32)),
			trigger5-r13					BIT STRING (SIZE (32)),
			trigger6-r13					BIT STRING (SIZE (32))
		}																	 OPTIONAL,	-- Need ON
		aperiodicCSI-Trigger2-r13		CHOICE {
			release							NULL,
			setup						SEQUENCE {	
				trigger1-SubframeSetIndicator-r13	BIT STRING (SIZE (32)),
				trigger2-SubframeSetIndicator-r13	BIT STRING (SIZE (32)),
				trigger3-SubframeSetIndicator-r13	BIT STRING (SIZE (32)),
				trigger4-SubframeSetIndicator-r13	BIT STRING (SIZE (32)),
				trigger5-SubframeSetIndicator-r13	BIT STRING (SIZE (32)),
				trigger6-SubframeSetIndicator-r13	BIT STRING (SIZE (32))
			}
		}																	 OPTIONAL	-- Need ON
	}
}

CQI-ReportAperiodicProc-r11	::=		SEQUENCE {
	cqi-ReportModeAperiodic-r11			CQI-ReportModeAperiodic,
	trigger01-r11						BOOLEAN,
	trigger10-r11						BOOLEAN,
	trigger11-r11						BOOLEAN
}

CQI-ReportAperiodicProc-v1310	::=		SEQUENCE {
	trigger001-r13						BOOLEAN,
	trigger010-r13						BOOLEAN,
	trigger011-r13						BOOLEAN,
	trigger100-r13						BOOLEAN,
	trigger101-r13						BOOLEAN,
	trigger110-r13						BOOLEAN,
	trigger111-r13						BOOLEAN
}

CQI-ReportAperiodicHybrid-r14	::=		SEQUENCE {
	triggers-r14						CHOICE {
		oneBit-r14							SEQUENCE {
			trigger1-Indicator-r14				BIT STRING (SIZE (8))
		},
		twoBit-r14							SEQUENCE {
			trigger01-Indicator-r14			BIT STRING (SIZE (8)),
			trigger10-Indicator-r14			BIT STRING (SIZE (8)),
			trigger11-Indicator-r14			BIT STRING (SIZE (8))
		},
		threeBit-r14						SEQUENCE {
			trigger001-Indicator-r14			BIT STRING (SIZE (32)),
			trigger010-Indicator-r14			BIT STRING (SIZE (32)),
			trigger011-Indicator-r14			BIT STRING (SIZE (32)),
			trigger100-Indicator-r14			BIT STRING (SIZE (32)),
			trigger101-Indicator-r14			BIT STRING (SIZE (32)),
			trigger110-Indicator-r14			BIT STRING (SIZE (32)),
			trigger111-Indicator-r14			BIT STRING (SIZE (32))
		}
	}																OPTIONAL	-- Need OR
}

CQI-ReportModeAperiodic ::=				ENUMERATED {
											rm12, rm20, rm22, rm30, rm31,
											rm32-v1250, rm10-v1310, rm11-v1310
}

CQI-ReportBoth-r11 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseList-r11		CSI-IM-ConfigToReleaseList-r11	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModList-r11		CSI-IM-ConfigToAddModList-r11	OPTIONAL,	-- Need ON
	csi-ProcessToReleaseList-r11		CSI-ProcessToReleaseList-r11	OPTIONAL,	-- Need ON
	csi-ProcessToAddModList-r11			CSI-ProcessToAddModList-r11		OPTIONAL	-- Need ON
}

CQI-ReportBoth-v1250 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseListExt-r12		CSI-IM-ConfigId-v1250	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModListExt-r12		CSI-IM-ConfigExt-r12	OPTIONAL	-- Need ON
}

CQI-ReportBoth-v1310 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseListExt-r13	CSI-IM-ConfigToReleaseListExt-r13	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModListExt-r13	CSI-IM-ConfigToAddModListExt-r13	OPTIONAL	-- Need ON
}

CSI-IM-ConfigToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF CSI-IM-Config-r11

CSI-IM-ConfigToAddModListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-IM-v1310)) OF CSI-IM-ConfigExt-r12

CSI-IM-ConfigToReleaseList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF CSI-IM-ConfigId-r11

CSI-IM-ConfigToReleaseListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-IM-v1310)) OF CSI-IM-ConfigId-v1310

CSI-ProcessToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF CSI-Process-r11

CSI-ProcessToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF CSI-ProcessId-r11

CQI-ReportBothProc-r11 ::=			SEQUENCE {
	ri-Ref-CSI-ProcessId-r11			CSI-ProcessId-r11				OPTIONAL,		-- Need OR
	pmi-RI-Report-r11					ENUMERATED {setup}				OPTIONAL		-- Need OR
}

CRI-ReportConfig-r13 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		cri-ConfigIndex-r13					CRI-ConfigIndex-r13,
		cri-ConfigIndex2-r13				CRI-ConfigIndex-r13	OPTIONAL	-- Need OR
	}
}

CRI-ConfigIndex-r13 ::=				INTEGER (0..1023)

-- ASN1STOP

	CQI-ReportConfig field descriptions

	altCQI-Table
Indicates the applicability of the alternative CQI table (i.e. Table 7.2.3-2 in TS 36.213 [23]) for both aperiodic and periodic CSI reporting for the concerned serving cell. Value allSubframes means the alternative CQI table applies to all the subframes and CSI processes, if configured, and value csi-SubframeSet1 means the alternative CQI table applies to CSI subframe set1, and value csi-SubframeSet2 means the alternative CQI table applies to CSI subframe set2. EUTRAN sets the value to csi-SubframeSet1 or csi-SubframeSet2 only if transmissionMode is set in range tm1 to tm9 and csi-SubframePatternConfig-r10 is configured for the concerned serving cell and different CQI tables apply to the two CSI subframe sets; otherwise EUTRAN sets the value to allSubframes. If this field is not present, the UE shall use Table 7.2.3-1 in TS 36.213 [23] for all subframes and CSI processes, if configured.

	aperiodicCSI-Trigger
Indicates for which serving cell(s) the aperiodic CSI report is triggered when one or more SCells are configured. trigger1 corresponds to the CSI request field 10 or 0101, trigger2 corresponds to the CSI request field 11 or 011, trigger3 corresponds to the CSI request field 100, see TS 36.213 [23, table 7.2.1-1A], and so on. The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means no aperiodic CSI report is triggered) or value 1 (means the aperiodic CSI report is triggered). At most 5 bits can be set to value 1 in the bit string in aperidociCSI-Trigger-r10 and in aperiodicCSI-Trigger-v1250 and at most 32 bits can be set to value 1 in the bit string in aperiodicCSI-Trigger-v1310. E-UTRAN configures value 1 only for cells configured with transmissionMode set in range tm1 to tm9. One value applies for all serving cells configured with transmissionMode set in range tm1 to tm9 (the associated functionality is common i.e. not performed independently for each cell).

	trigger01-IndicatorN, trigger10-IndicatorN, trigger11-IndicatorN
Indicates for which eMIMO-Type the aperiodic CSI report is triggered (the corresponding CSI process, CSI subframe set}-pair(s) and/or a serving cell) as applicable, See TS 36.213 [23, table 7.2.1-1D, 7.2.1-1E].

	trigger001-IndicatorN.. trigger111-IndicatorN
Indicates for which eMIMO-Type the aperiodic CSI report is triggered (the corresponding CSI process, CSI subframe set}-pair(s) and/or a serving cell) as applicable, See TS 36.213 [23, table 7.2.1-1A, 7.2.1-1B, and 7.2.1-1C].

	cqi-Mask
Limits CQI/PMI/PTI/RI reports to the on-duration period of the DRX cycle, see TS 36.321 [6]. One value applies for all CSI processes and all serving cells (the associated functionality is common i.e. not performed independently for each cell).

	cqi-FormatIndicatorPeriodic
Parameter: PUCCH CQI Feedback Type, see TS 36.213 [23, table 7.2.2-1]. Depending on transmissionMode, reporting mode is implicitly given from the table.

	cqi-pmi-ConfigIndex
Parameter: CQI/PMI Periodicity and Offset Configuration Index ICQI/PMI, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-1C]. If subframe patterns for CSI (CQI/PMI/PTI/RI) reporting are configured (i.e. csi-SubframePatternConfig is configured), the parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1 or corresponding to the CSI subframe set 1 indicated by csi-MeasSubframeSets-r12.

	cqi-pmi-ConfigIndex2
Parameter: CQI/PMI Periodicity and Offset Configuration Index ICQI/PMI, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-1C]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets-r12.

	cqi-PUCCH-ResourceIndex, cqi-PUCCH-ResourceIndexP1

Parameter for antenna port P0 and for antenna port P1 respectively, see TS 36.213 [23, 7.2]. E-UTRAN does not apply value 1185. One value applies for all CSI processes.

	cqi-ReportAperiodic
E-UTRAN does not configure CQI-ReportAperiodic when transmission mode 10 is configured for all serving cells. E-UTRAN configures cqi-ReportAperiodic-v1250 only if cqi-ReportAperiodic-r10 and csi-MeasSubframeSets-r12 are configured. E-UTRAN configures cqi-ReportAperiodic-v1310 only if cqi-ReportAperiodic-r10 is configured.

	cqi-ReportModeAperiodic
Parameter: reporting mode. Value rm12 corresponds to Mode 1-2, rm20 corresponds to Mode 2-0, rm22 corresponds to Mode 2-2 etc. PUSCH reporting modes are described in TS 36.213 [23, 7.2.1]. The UE shall ignore cqi-ReportModeAperiodic-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency. The UE shall ignore cqi-ReportModeAperiodic-r10 configured for the PCell/ PSCell when the transmission bandwidth of the PCell/PSCell in downlink is 6 resource blocks.

	CQI-ReportPeriodicProcExt
A set of periodic CQI related parameters for which E-UTRAN may configure different values for each CSI process. For a serving frequency E-UTRAN configures one or more CQI-ReportPeriodicProcExt only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	cri-ConfigIndex
Parameter: cri-ConfigIndex ICRIsee TS 36.213 [23]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1. EUTRAN configures the field if subframe patterns for CSI (CQI/PMI/PTI/RI/CRI) reporting are configured (i.e. csi-SubframePatternConfig is configured).

	cri-ConfigIndex2
Parameter: cri-ConfigIndex ICRIsee TS 36.213 [23]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets. E-UTRAN configures cri-ConfigIndex2 only if cri-ConfigIndex is configured.

	cri-ReportConfig
E-UTRAN configures the field only if the UE is configured with eMIMO-Type set to “beamformed“ and if multiple references to RS configuration using non-zero power transmission are configured (i.e. if csi-RS-ConfigNZPIdListExt is configured).

	csi-ConfigIndex
E-UTRAN configures csi-ConfigIndex only for PCell and only if csi-SubframePatternConfig is configured. The UE shall release csi-ConfigIndex if csi-SubframePatternConfig is released.

	csi-IM-ConfigToAddModList
For a serving frequency E-UTRAN configures one or more CSI-IM-Config only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	csi-MeasSubframeSets
Indicates the two CSI subframe sets. Value 0 means the subframe belongs to CSI subframe set 1 and value 1 means the subframe belongs to CSI subframe set 2. CSI subframe set 1 refers to CCSI,0 in TS 36.213 [23, 7.2] and CSI subframe set 2 refers to CCSI,1 in TS 36.213 [23, 7.2]. EUTRAN does not configure csi-MeasSubframeSet1-r10 and csi-MeasSubframeSet2-r10 if either csi-MeasSubframeSets-r12 for PCell or eimta-MainConfigPCell-r12 is configured.

	csi-MeasSubframeSet1, csi-MeasSubframeSet2
Indicates the CSI measurement subframe sets. csi-MeasSubframeSet1 refers to CCSI,0 in TS 36.213 [23, 7.2] and csi-MeasSubframeSet2 refers to CCSI,1 in TS 36.213 [23, 7.2]. E-UTRAN only configures the two CSI measurement subframe sets for the PCell.

	csi-ProcessToAddModList
For a serving frequency E-UTRAN configures one or more CSI-Process only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	csi-ReportMode
Parameter: PUCCH_format1-1_CSI_reporting_mode, see TS 36.213 [23, 7.2.2].

	K
Parameter: K, see TS 36.213 [23, 7.2.2].

	nomPDSCH-RS-EPRE-Offset

Parameter:  see TS 36.213 [23, 7.2.3]. Actual value = field value * 2 [dB].

	periodicityFactor, periodicityFactorWB

Parameter: , see TS 36.213 [23, 7.2.2]. EUTRAN configures field periodicityFactorWB only when the UE is configured with eMIMO-Type set to nonPrecoded and with cqi-FormatIndicatorPeriodic set to widebandCQI.

	pmi-RI-Report
See TS 36.213 [23, 7.2]. The presence of this field means PMI/RI reporting is configured; otherwise the PMI/RI reporting is not configured. EUTRAN configures this field only when transmissionMode is set to tm8, tm9 or tm10. The UE shall ignore pmi-RI-Report-r9/ pmi-RI-Report-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency.

	ri-ConfigIndex
Parameter: RI Config Index IRI, see TS 36.213 [23, 7.2.2-1B]. If subframe patterns for CSI (CQI/PMI/PTI/RI/CRI) reporting are configured (i.e. csi-SubframePatternConfig is configured), the parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1.

	ri-ConfigIndex2
Parameter: RI Config Index IRI, see TS 36.213 [23, 7.2.2-1B]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets-r12. E-UTRAN configures ri-ConfigIndex2 only if ri-ConfigIndex is configured.

	ri-Ref-CSI-ProcessId
CSI process whose RI value the UE inherits when reporting RI, in the same subframe, for CSI reporting. E-UTRAN ensures that the CSI process that inherits the RI value is configured in accordance with the conditions specified in TS 36.213 [23, 7.2.1, 7.2.2].

	simultaneousAckNackAndCQI
Parameter: Simultaneous-AN-and-CQI, see TS 36.213 [23, 10.1]. TRUE indicates that simultaneous transmission of ACK/NACK and CQI is allowed. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.

	simultaneousAckNackAndCQI-Format3
Indicates that the UE shall perform simultaneous transmission of HARQ A/N and periodic CQI report multiplexing on PUCCH format 3, see TS 36.213 [23, 7.2, 10.1.1]. E-UTRAN configures this information only when pucch-Format is set to format3. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.

	simultaneousAckNackAndCQI-Format4-Format5
Indicates that the UE shall perform simultaneous transmission of HARQ A/N and periodic CSI report multiplexing on PUCCH format 4 and format 5, see TS 36.213 [23, 10.1.1]. E-UTRAN configures this information only when pucch-Format is set to format4 or format5. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.

	trigger01
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 01, for a CSI request applicable for the serving cell on the same frequency as the CSI process, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-1E].

	trigger10, trigger11
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. EUTRAN configures at most 5 CSI processes, across all serving frequencies within each CG, to be triggered by a CSI request field set to value 10. The same restriction applies for value 11. In case E-UTRAN simultaneously triggers CSI requests for more than 5 CSI processes some limitations apply, see TS 36.213 [23].

	trigger001
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 001, for a CSI request applicable for the serving cell on the same frequency as the CSI process, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-E].

	trigger010, trigger011, trigger100, trigger101, Trigger110, Trigger111
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 010, 011, 100, 101, 110 or 111, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-1E].

	trigger-SubframeSetIndicator
For a serving cell configured with csi-MeasSubframeSets-r12, indicates for which CSI subframe set the aperiodic CSI report is triggered for the serving cell if the aperiodic CSI is triggered by the CSI request field 01 or 001, see TS 36.213 [23, table 7.2.1-1C or table 7.2.1.-1E]. Value s1 corresponds to CSI subframe set 1 and value s2 corresponds to CSI subframe set 2.

	trigger1-SubframeSetIndicator
If signalled in the aperiodicCSI-Trigger-v1250, indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 10, see TS 36.213 [23, table 7.2.1-1C] or by the CSI request field 010, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger2-SubframeSetIndicator
If signalled in the aperiodicCSI-Trigger-v1250, indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 11, see TS 36.213 [23, table 7.2.1-1C] or by the CSI request field 011, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger3-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field100, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger4-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 101, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger5-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 110, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger6-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 111, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).



	Conditional presence
	Explanation

	cqi-Setup
	This field is not present for an Scell except for the PSCell, while it is conditionally present for the PCell and the PSCell according to the following. The field is optional present, need OR, if the cqi-ReportPeriodic in the cqi-ReportConfig is set to setup. If the field cqi-ReportPeriodic is present and set to release, the field is not present and the UE shall delete any existing value for this field. Otherwise the field is not present.

	PMIRI
	The field is optional present, need OR, if cqi-ReportPeriodic is included and set to setup, or cqi-ReportModeAperiodic is included. If the field cqi-ReportPeriodic is present and set to release and cqi-ReportModeAperiodic is absent, the field is not present and the UE shall delete any existing value for this field. Otherwise the field is not present.

	PMIRIPCell
	The field is optional present, need OR, if cqi-ReportPeriodic is included in the CQI-ReportConfig-r10 and set to setup, or cqi-ReportAperiodic is included in the CQI-ReportConfig-r10 and set to setup. If the field cqi-ReportPeriodic is present in the CQI-ReportConfig-r10 and set to release and cqi-ReportAperiodic is included in the CQI-ReportConfig-r10 and set to release, the field is not present and the UE shall delete any existing value for this field. Otherwise the field is not present.

	PMIRISCell
	The field is optional present, need OR, if cqi-ReportPeriodicSCell is included and set to setup, or cqi-ReportModeAperiodic-r10 is included in the CQI-ReportConfigSCell. If the field cqi-ReportPeriodicSCell is present and set to release and cqi-ReportModeAperiodic-r10 is absent in the CQI-ReportConfigSCell, the field is not present and the UE shall delete any existing value for this field. Otherwise the field is not present.



–	CQI-ReportAperiodic
The IE CQI-ReportAperiodic is used to specify the aperiodic CQI reporting configuration.
CQI-ReportAperiodic rmation elements

-- ASN1START

CQI-ReportAperiodic-r10	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		cqi-ReportModeAperiodic-r10			CQI-ReportModeAperiodic,
		aperiodicCSI-Trigger-r10			SEQUENCE {	
			trigger1-r10					TriggerIndicatorCA-r10,
			trigger2-r10					TriggerIndicatorCA-r10
		}																	 OPTIONAL	-- Need OR
	}
}

CQI-ReportAperiodic-v1250	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		aperiodicCSI-Trigger-v1250			SEQUENCE {	
			trigger-SubframeSetIndicator-r12	ENUMERATED {s1, s2},
			trigger1-SubframeSetIndicator-r12	TriggerIndicatorCA-r10,
			trigger2-SubframeSetIndicator-r12	TriggerIndicatorCA-r10
		}
	}
}

CQI-ReportAperiodic-v1310	::=		CHOICE {
	release								NULL,
	setup								SEQUENCE {
		aperiodicCSI-Trigger-v1310			SEQUENCE {	
			trigger1-r13					TriggerIndicatorCA-Enh-r13,
			trigger2-r13					TriggerIndicatorCA-Enh-r13,
			trigger3-r13					TriggerIndicatorCA-Enh-r13, 
			trigger4-r13					TriggerIndicatorCA-Enh-r13, 
			trigger5-r13					TriggerIndicatorCA-Enh-r13, 
			trigger6-r13					TriggerIndicatorCA-Enh-r13 
		}																	 OPTIONAL,	-- Need ON
		aperiodicCSI-Trigger2-r13		CHOICE {
			release							NULL,
			setup						SEQUENCE {	
				trigger1-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13,
				trigger2-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13,
				trigger3-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13,
				trigger4-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13, 
				trigger5-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13, 
				trigger6-SubframeSetIndicator-r13	TriggerIndicatorCA-Enh-r13 
			}
		}																	 OPTIONAL	-- Need ON
	}
}

CQI-ReportAperiodicProc-r11	::=		SEQUENCE {
	cqi-ReportModeAperiodic-r11			CQI-ReportModeAperiodic,
	trigger01-r11						BOOLEAN,
	trigger10-r11						BOOLEAN,
	trigger11-r11						BOOLEAN
}

CQI-ReportAperiodicProc-v1310	::=		SEQUENCE {
	trigger001-r13						BOOLEAN,
	trigger010-r13						BOOLEAN,
	trigger011-r13						BOOLEAN,
	trigger100-r13						BOOLEAN,
	trigger101-r13						BOOLEAN,
	trigger110-r13						BOOLEAN,
	trigger111-r13						BOOLEAN
}

CQI-ReportAperiodicHybrid-r14	::=		SEQUENCE {
	triggers-r14						CHOICE {
		oneBit-r14							SEQUENCE {
			trigger1-Indicator-r14				TriggerIndicatorCA-r10 
		},
		twoBit-r14							SEQUENCE {
			trigger01-Indicator-r14			TriggerIndicatorCA-r10,
			trigger10-Indicator-r14			TriggerIndicatorCA-r10,
			trigger11-Indicator-r14			TriggerIndicatorCA-r10 
		},
		threeBit-r14						SEQUENCE {
			trigger001-Indicator-r14			TriggerIndicatorCA-Enh-r13,
			trigger010-Indicator-r14			TriggerIndicatorCA-Enh-r13,
			trigger011-Indicator-r14			TriggerIndicatorCA-Enh-r13, 
			trigger100-Indicator-r14			TriggerIndicatorCA-Enh-r13 ,
			trigger101-Indicator-r14			TriggerIndicatorCA-Enh-r13,
			trigger110-Indicator-r14			TriggerIndicatorCA-Enh-r13,
			trigger111-Indicator-r14			TriggerIndicatorCA-Enh-r13 
		}
	}																OPTIONAL	-- Need OR
}

CQI-ReportModeAperiodic ::=				ENUMERATED {
											rm12, rm20, rm22, rm30, rm31,
											rm32-v1250, rm10-v1310, rm11-v1310
}

TriggerIndicatorCA-r10 ::=		BIT STRING (SIZE (maxCSI-Proc-CA-r10))
TriggerIndicatorCA-Enh-r13 ::=	BIT STRING (SIZE (maxServCell-r13))

-- ASN1STOP

	CQI-ReportAperiodic field descriptions

	aperiodicCSI-Trigger
Indicates for which serving cell(s) the aperiodic CSI report is triggered when one or more SCells are configured. trigger1 corresponds to the CSI request field 10 or 0101, trigger2 corresponds to the CSI request field 11 or 011, trigger3 corresponds to the CSI request field 100, see TS 36.213 [23, table 7.2.1-1A], and so on. The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means no aperiodic CSI report is triggered) or value 1 (means the aperiodic CSI report is triggered). At most 5 bits can be set to value 1 in the bit string in aperidociCSI-Trigger-r10 and in aperiodicCSI-Trigger-v1250 and at most 32 bits can be set to value 1 in the bit string in aperiodicCSI-Trigger-v1310. E-UTRAN configures value 1 only for cells configured with transmissionMode set in range tm1 to tm9. One value applies for all serving cells configured with transmissionMode set in range tm1 to tm9 (the associated functionality is common i.e. not performed independently for each cell).

	trigger01-IndicatorN, trigger10-IndicatorN, trigger11-IndicatorN
Indicates for which eMIMO-Type the aperiodic CSI report is triggered (the corresponding CSI process, CSI subframe set}-pair(s) and/or a serving cell) as applicable, See TS 36.213 [23, table 7.2.1-1D, 7.2.1-1E].

	trigger001-IndicatorN.. trigger111-IndicatorN
Indicates for which eMIMO-Type the aperiodic CSI report is triggered (the corresponding CSI process, CSI subframe set}-pair(s) and/or a serving cell) as applicable, See TS 36.213 [23, table 7.2.1-1A, 7.2.1-1B, and 7.2.1-1C].

	trigger01
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 01, for a CSI request applicable for the serving cell on the same frequency as the CSI process, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-1E].

	trigger10, trigger11
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. EUTRAN configures at most 5 CSI processes, across all serving frequencies within each CG, to be triggered by a CSI request field set to value 10. The same restriction applies for value 11. In case E-UTRAN simultaneously triggers CSI requests for more than 5 CSI processes some limitations apply, see TS 36.213 [23].

	trigger001
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 001, for a CSI request applicable for the serving cell on the same frequency as the CSI process, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-E].

	trigger010, trigger011, trigger100, trigger101, Trigger110, Trigger111
Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 010, 011, 100, 101, 110 or 111, see TS 36.213 [23, table 7.2.1-1D and 7.2.1-1E].

	trigger-SubframeSetIndicator
For a serving cell configured with csi-MeasSubframeSets-r12, indicates for which CSI subframe set the aperiodic CSI report is triggered for the serving cell if the aperiodic CSI is triggered by the CSI request field 01 or 001, see TS 36.213 [23, table 7.2.1-1C or table 7.2.1.-1E]. Value s1 corresponds to CSI subframe set 1 and value s2 corresponds to CSI subframe set 2.

	trigger1-SubframeSetIndicator
If signalled in the aperiodicCSI-Trigger-v1250, indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 10, see TS 36.213 [23, table 7.2.1-1C] or by the CSI request field 010, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger2-SubframeSetIndicator
If signalled in the aperiodicCSI-Trigger-v1250, indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 11, see TS 36.213 [23, table 7.2.1-1C] or by the CSI request field 011, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex=1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger3-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field100, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger4-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 101, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger5-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 110, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).

	trigger6-SubframeSetIndicator
Indicates for which CSI subframe set the aperiodic CSI report is triggered when aperiodic CSI is triggered by the CSI request field 111, see TS 36.213 [23, table 7.2.1-1E].The leftmost bit, bit 0 in the bit string corresponds to the cell with ServCellIndex=0 and bit 1 in the bit string corresponds to the cell with ServCellIndex =1 etc. Each bit has either value 0 (means that aperiodic CSI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is triggered for CSI subframe set 2).



–	CQI-ReportBoth
The IE CQI-ReportBoth is used to specify the CQI reporting configuration common to both periodic and aperiodic configurations.
CQI-ReportBoth rmation elements
-- ASN1START 

CQI-ReportBoth-r11 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseList-r11		CSI-IM-ConfigToReleaseList-r11	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModList-r11		CSI-IM-ConfigToAddModList-r11	OPTIONAL,	-- Need ON
	csi-ProcessToReleaseList-r11		CSI-ProcessToReleaseList-r11	OPTIONAL,	-- Need ON
	csi-ProcessToAddModList-r11			CSI-ProcessToAddModList-r11		OPTIONAL	-- Need ON
}

CQI-ReportBoth-v1250 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseListExt-r12		CSI-IM-ConfigId-v1250	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModListExt-r12		CSI-IM-ConfigExt-r12	OPTIONAL	-- Need ON
}

CQI-ReportBoth-v1310 ::=			SEQUENCE {
	csi-IM-ConfigToReleaseListExt-r13	CSI-IM-ConfigToReleaseListExt-r13	OPTIONAL,	-- Need ON
	csi-IM-ConfigToAddModListExt-r13	CSI-IM-ConfigToAddModListExt-r13	OPTIONAL	-- Need ON
}

CSI-IM-ConfigToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF CSI-IM-Config-r11

CSI-IM-ConfigToAddModListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-IM-v1310)) OF CSI-IM-ConfigExt-r12

CSI-IM-ConfigToReleaseList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF CSI-IM-ConfigId-r11

CSI-IM-ConfigToReleaseListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-IM-v1310)) OF CSI-IM-ConfigId-v1310

CSI-ProcessToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF CSI-Process-r11

CSI-ProcessToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF CSI-ProcessId-r11

CQI-ReportBothProc-r11 ::=			SEQUENCE {
	ri-Ref-CSI-ProcessId-r11			CSI-ProcessId-r11				OPTIONAL,		-- Need OR
	pmi-RI-Report-r11					ENUMERATED {setup}				OPTIONAL		-- Need OR
}

-- ASN1STOP

	CQI-ReportBoth field descriptions

	csi-IM-ConfigToAddModList
For a serving frequency E-UTRAN configures one or more CSI-IM-Config only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	csi-ProcessToAddModList
For a serving frequency E-UTRAN configures one or more CSI-Process only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	cqi-ReportModeAperiodic
Parameter: reporting mode. Value rm12 corresponds to Mode 1-2, rm20 corresponds to Mode 2-0, rm22 corresponds to Mode 2-2 etc. PUSCH reporting modes are described in TS 36.213 [23, 7.2.1]. The UE shall ignore cqi-ReportModeAperiodic-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency. The UE shall ignore cqi-ReportModeAperiodic-r10 configured for the PCell/ PSCell when the transmission bandwidth of the PCell/PSCell in downlink is 6 resource blocks.

	pmi-RI-Report
See TS 36.213 [23, 7.2]. The presence of this field means PMI/RI reporting is configured; otherwise the PMI/RI reporting is not configured. EUTRAN configures this field only when transmissionMode is set to tm8, tm9 or tm10. The UE shall ignore pmi-RI-Report-r9/ pmi-RI-Report-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency.

	ri-Ref-CSI-ProcessId
CSI process whose RI value the UE inherits when reporting RI, in the same subframe, for CSI reporting. E-UTRAN ensures that the CSI process that inherits the RI value is configured in accordance with the conditions specified in TS 36.213 [23, 7.2.1, 7.2.2].



–	CQI-ReportPeriodic
The IE CQI-ReportPeriodic is used to specify the periodic CQI reporting configuration elements.
CQI-ReportPeriodic rmation elements
-- ASN1START

CQI-ReportPeriodic ::=		CHOICE {
	release							NULL,
	setup							SEQUENCE {
		cqi-PUCCH-ResourceIndex				INTEGER (0..1185),
		cqi-pmi-ConfigIndex					INTEGER (0..1023),
		cqi-FormatIndicatorPeriodic			CHOICE {
			widebandCQI							NULL,
			subbandCQI							SEQUENCE {
				k									INTEGER (1..4)
			}
		},
		ri-ConfigIndex						INTEGER (0..1023) 	OPTIONAL, 				-- Need OR
		simultaneousAckNackAndCQI			BOOLEAN
	}
}

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
	}
}


CQI-ReportPeriodic-v1130 ::=	SEQUENCE {
	simultaneousAckNackAndCQI-Format3-r11		ENUMERATED {setup}		OPTIONAL,	-- Need OR
	cqi-ReportPeriodicProcExtToReleaseList-r11	CQI-ReportPeriodicProcExtToReleaseList-r11	OPTIONAL,	-- Need ON
	cqi-ReportPeriodicProcExtToAddModList-r11	CQI-ReportPeriodicProcExtToAddModList-r11	OPTIONAL	-- Need ON
}

CQI-ReportPeriodic-v1310 ::=	SEQUENCE {
	cri-ReportConfig-r13			CRI-ReportConfig-r13				OPTIONAL,	-- Need OR
	simultaneousAckNackAndCQI-Format4-Format5-r13		ENUMERATED {setup}		OPTIONAL-- Need OR
}

CQI-ReportPeriodic-v1320 ::=	SEQUENCE {
	periodicityFactorWB-r13			ENUMERATED {n2, n4}			OPTIONAL		-- Need OR
}

CQI-ReportPeriodicProcExtToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF CQI-ReportPeriodicProcExt-r11

CQI-ReportPeriodicProcExtToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF CQI-ReportPeriodicProcExtId-r11

CQI-ReportPeriodicProcExt-r11 ::=		SEQUENCE {
	cqi-ReportPeriodicProcExtId-r11	CQI-ReportPeriodicProcExtId-r11,
	cqi-pmi-ConfigIndex-r11			INTEGER (0..1023),
	cqi-FormatIndicatorPeriodic-r11	CHOICE {
		widebandCQI-r11				SEQUENCE {
			csi-ReportMode-r11			ENUMERATED {submode1, submode2}	OPTIONAL	-- Need OR
		},
		subbandCQI-r11				SEQUENCE {
			k							INTEGER (1..4),
			periodicityFactor-r11		ENUMERATED {n2, n4}
		}
	},
	ri-ConfigIndex-r11				INTEGER (0..1023)					OPTIONAL,	-- Need OR
	csi-ConfigIndex-r11				CHOICE {
		release							NULL,
		setup							SEQUENCE {
			cqi-pmi-ConfigIndex2-r11		INTEGER (0..1023),
			ri-ConfigIndex2-r11				INTEGER (0..1023)		OPTIONAL		-- Need OR
		}
	}																OPTIONAL,		-- Need ON
	...,
	[[	cri-ReportConfig-r13			CRI-ReportConfig-r13				OPTIONAL	-- Need ON
	]],
	[[	periodicityFactorWB-r13			ENUMERATED {n2, n4}			OPTIONAL		-- Need ON
	]]
}

CRI-ReportConfig-r13 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		cri-ConfigIndex-r13					CRI-ConfigIndex-r13,
		cri-ConfigIndex2-r13				CRI-ConfigIndex-r13	OPTIONAL	-- Need OR
	}
}

CRI-ConfigIndex-r13 ::=				INTEGER (0..1023)

-- ASN1STOP

	CQI-ReportPeriodic field descriptions

	cqi-Mask
Limits CQI/PMI/PTI/RI reports to the on-duration period of the DRX cycle, see TS 36.321 [6]. One value applies for all CSI processes and all serving cells (the associated functionality is common i.e. not performed independently for each cell).

	cqi-FormatIndicatorPeriodic
Parameter: PUCCH CQI Feedback Type, see TS 36.213 [23, table 7.2.2-1]. Depending on transmissionMode, reporting mode is implicitly given from the table.

	cqi-pmi-ConfigIndex
Parameter: CQI/PMI Periodicity and Offset Configuration Index ICQI/PMI, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-1C]. If subframe patterns for CSI (CQI/PMI/PTI/RI) reporting are configured (i.e. csi-SubframePatternConfig is configured), the parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1 or corresponding to the CSI subframe set 1 indicated by csi-MeasSubframeSets-r12.

	cqi-pmi-ConfigIndex2
Parameter: CQI/PMI Periodicity and Offset Configuration Index ICQI/PMI, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-1C]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets-r12.

	cqi-PUCCH-ResourceIndex, cqi-PUCCH-ResourceIndexP1

Parameter for antenna port P0 and for antenna port P1 respectively, see TS 36.213 [23, 7.2]. E-UTRAN does not apply value 1185. One value applies for all CSI processes.

	cqi-ReportAperiodic
E-UTRAN does not configure CQI-ReportAperiodic when transmission mode 10 is configured for all serving cells. E-UTRAN configures cqi-ReportAperiodic-v1250 only if cqi-ReportAperiodic-r10 and csi-MeasSubframeSets-r12 are configured. E-UTRAN configures cqi-ReportAperiodic-v1310 only if cqi-ReportAperiodic-r10 is configured.

	cqi-ReportModeAperiodic
Parameter: reporting mode. Value rm12 corresponds to Mode 1-2, rm20 corresponds to Mode 2-0, rm22 corresponds to Mode 2-2 etc. PUSCH reporting modes are described in TS 36.213 [23, 7.2.1]. The UE shall ignore cqi-ReportModeAperiodic-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency. The UE shall ignore cqi-ReportModeAperiodic-r10 configured for the PCell/ PSCell when the transmission bandwidth of the PCell/PSCell in downlink is 6 resource blocks.

	CQI-ReportPeriodicProcExt
A set of periodic CQI related parameters for which E-UTRAN may configure different values for each CSI process. For a serving frequency E-UTRAN configures one or more CQI-ReportPeriodicProcExt only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	cri-ConfigIndex
Parameter: cri-ConfigIndex ICRIsee TS 36.213 [23]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1. EUTRAN configures the field if subframe patterns for CSI (CQI/PMI/PTI/RI/CRI) reporting are configured (i.e. csi-SubframePatternConfig is configured).

	cri-ConfigIndex2
Parameter: cri-ConfigIndex ICRIsee TS 36.213 [23]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets. E-UTRAN configures cri-ConfigIndex2 only if cri-ConfigIndex is configured.

	cri-ReportConfig
E-UTRAN configures the field only if the UE is configured with eMIMO-Type set to “beamformed“ and if multiple references to RS configuration using non-zero power transmission are configured (i.e. if csi-RS-ConfigNZPIdListExt is configured).

	csi-ConfigIndex
E-UTRAN configures csi-ConfigIndex only for PCell and only if csi-SubframePatternConfig is configured. The UE shall release csi-ConfigIndex if csi-SubframePatternConfig is released.

	csi-ProcessToAddModList
For a serving frequency E-UTRAN configures one or more CSI-Process only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	csi-ReportMode
Parameter: PUCCH_format1-1_CSI_reporting_mode, see TS 36.213 [23, 7.2.2].

	K
Parameter: K, see TS 36.213 [23, 7.2.2].

	nomPDSCH-RS-EPRE-Offset

Parameter:  see TS 36.213 [23, 7.2.3]. Actual value = field value * 2 [dB].

	periodicityFactor, periodicityFactorWB

Parameter: , see TS 36.213 [23, 7.2.2]. EUTRAN configures field periodicityFactorWB only when the UE is configured with eMIMO-Type set to nonPrecoded and with cqi-FormatIndicatorPeriodic set to widebandCQI.

	ri-ConfigIndex
Parameter: RI Config Index IRI, see TS 36.213 [23, 7.2.2-1B]. If subframe patterns for CSI (CQI/PMI/PTI/RI/CRI) reporting are configured (i.e. csi-SubframePatternConfig is configured), the parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1.

	ri-ConfigIndex2
Parameter: RI Config Index IRI, see TS 36.213 [23, 7.2.2-1B]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-MeasSubframeSets-r12. E-UTRAN configures ri-ConfigIndex2 only if ri-ConfigIndex is configured.

	simultaneousAckNackAndCQI
Parameter: Simultaneous-AN-and-CQI, see TS 36.213 [23, 10.1]. TRUE indicates that simultaneous transmission of ACK/NACK and CQI is allowed. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.

	simultaneousAckNackAndCQI-Format3
Indicates that the UE shall perform simultaneous transmission of HARQ A/N and periodic CQI report multiplexing on PUCCH format 3, see TS 36.213 [23, 7.2, 10.1.1]. E-UTRAN configures this information only when pucch-Format is set to format3. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.

	simultaneousAckNackAndCQI-Format4-Format5
Indicates that the UE shall perform simultaneous transmission of HARQ A/N and periodic CSI report multiplexing on PUCCH format 4 and format 5, see TS 36.213 [23, 10.1.1]. E-UTRAN configures this information only when pucch-Format is set to format4 or format5. One value applies for all CSI processes. For SCells except for the PSCell and PUCCH SCell this field is not applicable and the UE shall ignore the value.



[bookmark: _Toc487673534]–	CQI-ReportPeriodicProcExtId
The IE CQI-ReportPeriodicProcExtId is used to identify a periodic CQI reporting configuration that E-UTRAN may configure in addition to the configuration specified by the IE CQI-ReportPeriodic-r10. These additional configurations are specified by the IE CQI-ReportPeriodicProcExt-r11. The identity is unique within the scope of a carrier frequency.
CQI-ReportPeriodicProcExtId information elements
-- ASN1START

CQI-ReportPeriodicProcExtId-r11 ::=					INTEGER (1..maxCQI-ProcExt-r11)

-- ASN1STOP

[bookmark: _Toc487673757]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc487673758]–	Multiplicity and type constraint definitions
-- ASN1START

maxACDC-Cat-r13				INTEGER ::=	16	-- Maximum number of ACDC categories (per PLMN)
maxAvailNarrowBands-r13		INTEGER ::=	16	-- Maximum number of narrowbands
maxBandComb-r10				INTEGER ::=	128	-- Maximum number of band combinations.
maxBandComb-r11				INTEGER ::=	256	-- Maximum number of additional band combinations.
maxBandComb-r13				INTEGER ::=	384 -- Maximum number of band combinations in Rel-13
maxBands					INTEGER ::= 64	-- Maximum number of bands listed in EUTRA UE caps
maxBandwidthClass-r10		INTEGER ::=	16	-- Maximum number of supported CA BW classes per band
maxBandwidthCombSet-r10		INTEGER ::=	32	-- Maximum number of bandwidth combination sets per
											-- supported band combination
maxCBR-Level-r14			INTEGER ::= 16	-- Maximum number of CBR levels 
maxCBR-Level-1-r14			INTEGER ::= 15
maxCBR-Report-r14			INTEGER ::= 72	-- Maximum number of CBR results in a report
maxCDMA-BandClass			INTEGER ::= 32	-- Maximum value of the CDMA band classes
maxCE-Level-r13				INTEGER ::=	4	-- Maximum number of CE levels
maxCellBlack				INTEGER ::= 16	-- Maximum number of blacklisted physical cell identity
											-- ranges listed in SIB type 4 and 5
maxCellHistory-r12			INTEGER ::= 16	-- Maximum number of visited EUTRA cells reported
maxCellInfoGERAN-r9 		INTEGER ::=	32	-- Maximum number of GERAN cells for which system in-
											-- formation can be provided as redirection assistance
maxCellInfoUTRA-r9			INTEGER ::=	16	-- Maximum number of UTRA cells for which system
											-- information can be provided as redirection
											-- assistance
maxCombIDC-r11				INTEGER ::= 128	-- Maximum number of reported UL CA combinations
maxCSI-IM-r11				INTEGER ::= 3	-- Maximum number of CSI-IM configurations
											-- (per carrier frequency)
maxCSI-IM-r12				INTEGER ::= 4	-- Maximum number of CSI-IM configurations
											-- (per carrier frequency)
minCSI-IM-r13				INTEGER ::= 5	-- Minimum number of CSI IM configurations from which
											-- REL-13 extension is used
maxCSI-IM-r13				INTEGER ::= 24	-- Maximum number of CSI-IM configurations
											-- (per carrier frequency)
maxCSI-IM-v1310				INTEGER ::= 20	-- Maximum number of additional CSI-IM configurations
											--  (per carrier frequency)
maxCSI-Proc-r11				INTEGER ::= 4	-- Maximum number of CSI processes (per carrier
											--  frequency)
maxCSI-Proc-CA-r10			INTEGER ::= 8	-- Maximum number of CSI process triggers in Rel-10 CA
maxCSI-RS-NZP-r11			INTEGER ::= 3	-- Maximum number of CSI RS resource
											--  configurations using non-zero Tx power
											--  (per carrier frequency)
minCSI-RS-NZP-r13			INTEGER ::= 4	-- Minimum number of CSI RS resource from which
											-- REL-13 extension is used
maxCSI-RS-NZP-r13			INTEGER ::= 24	-- Maximum number of CSI RS resource
											--  configurations using non-zero Tx power
											--  (per carrier frequency)
maxCSI-RS-NZP-v1310			INTEGER ::= 21	-- Maximum number of additional CSI RS resource
											--  configurations using non-zero Tx power
											--  (per carrier frequency)
maxCSI-RS-ZP-r11			INTEGER ::= 4	-- Maximum number of CSI RS resource
											--  configurations using zero Tx power(per carrier
											--  frequency)
maxCQI-ProcExt-r11			INTEGER ::= 3	-- Maximum number of additional periodic CQI
											-- configurations (per carrier frequency)
maxFreqUTRA-TDD-r10			INTEGER ::=	6	-- Maximum number of UTRA TDD carrier frequencies for
											-- which system information can be provided as
											-- redirection assistance
maxCellInter				INTEGER ::= 16	-- Maximum number of neighbouring inter-frequency
											-- cells listed in SIB type 5
maxCellIntra				INTEGER ::= 16	-- Maximum number of neighbouring intra-frequency
											-- cells listed in SIB type 4
maxCellListGERAN			INTEGER ::= 3	-- Maximum number of lists of GERAN cells
maxCellMeas					INTEGER ::= 32	-- Maximum number of entries in each of the
											-- cell lists in a measurement object
maxCellReport				INTEGER ::= 8	-- Maximum number of reported cells/CSI-RS resources
maxConfigSPS-r14			INTEGER ::= 8	-- Maximum number of simultaneous SPS configurations
maxCSI-RS-Meas-r12			INTEGER ::= 96	-- Maximum number of entries in the CSI-RS list
											-- in a measurement object
maxDRB						INTEGER ::= 11	-- Maximum number of Data Radio Bearers
maxDS-Duration-r12			INTEGER ::= 5	-- Maximum number of subframes in a discovery signals
											-- occasion
maxDS-ZTP-CSI-RS-r12		INTEGER ::= 5	-- Maximum number of zero transmission power CSI-RS for
											-- a serving cell concerning discovery signals
maxEARFCN					INTEGER ::= 65535	-- Maximum value of EUTRA carrier frequency
maxEARFCN-Plus1				INTEGER ::= 65536	-- Lowest value extended EARFCN range
maxEARFCN2					INTEGER ::= 262143	-- Highest value extended EARFCN range
maxEPDCCH-Set-r11			INTEGER ::= 2	-- Maximum number of EPDCCH sets
maxFBI						INTEGER ::= 64	-- Maximum value of fequency band indicator
maxFBI-Plus1					INTEGER ::= 65	-- Lowest value extended FBI range
maxFBI2						INTEGER ::= 256	-- Highest value extended FBI range
maxFreq						INTEGER ::= 8	-- Maximum number of carrier frequencies
maxFreqIDC-r11				INTEGER ::= 32	-- Maximum number of carrier frequencies that are
											-- affected by the IDC problems
maxFreqMBMS-r11				INTEGER ::= 5	-- Maximum number of carrier frequencies for which an 
											-- MBMS capable UE may indicate an interest
maxFreqV2X-r14				INTEGER ::= 8	-- Maximum number of carrier frequencies for which V2X 
											-- sidelink communication can be configured
maxFreqV2X-1-r14				INTEGER ::= 7	-- Highest index of frequencies
maxGERAN-SI					INTEGER ::= 10	-- Maximum number of GERAN SI blocks that can be
											-- provided as part of NACC information
maxGNFG						INTEGER ::= 16	-- Maximum number of GERAN neighbour freq groups
maxLCG-r13					INTEGER ::= 4	-- Maximum number of logical channel groups
maxLogMeasReport-r10		INTEGER ::= 520	-- Maximum number of logged measurement entries
											--  that can be reported by the UE in one message
maxMBSFN-Allocations		INTEGER ::= 8	-- Maximum number of MBSFN frame allocations with
											-- different offset
maxMBSFN-Area				INTEGER ::= 8
maxMBSFN-Area-1				INTEGER ::= 7
maxMBMS-ServiceListPerUE-r13	INTEGER ::= 15	-- Maximum number of services which the UE can
										-- include in the MBMS interest indication
maxMeasId					INTEGER ::= 32
maxMeasId-Plus1 			INTEGER ::= 33
maxMeasId-r12				INTEGER ::= 64
maxMultiBands				INTEGER ::= 8	-- Maximum number of additional frequency bands
											-- that a cell belongs to
maxNS-Pmax-r10				INTEGER ::= 8	-- Maximum number of NS and P-Max values per band
maxNAICS-Entries-r12			INTEGER ::= 8	-- Maximum number of supported NAICS combination(s)
maxNeighCell-r12				INTEGER ::= 8	-- Maximum number of neighbouring cells in NAICS
											-- configuration (per carrier frequency)
maxNeighCell-SCPTM-r13		INTEGER ::=	8	-- Maximum number of SCPTM neighbour cells
maxObjectId					INTEGER ::= 32
maxObjectId-Plus1-r13		INTEGER ::= 33
maxObjectId-r13				INTEGER ::= 64
maxP-a-PerNeighCell-r12		INTEGER ::= 3	-- Maximum number of power offsets for a neighbour cell
											-- in NAICS configuration
maxPageRec					INTEGER ::= 16	-- 
maxPhysCellIdRange-r9 		INTEGER ::= 4	-- Maximum number of physical cell identity ranges
maxPLMN-r11					INTEGER ::=	6	-- Maximum number of PLMNs
maxPLMN-1-r14				INTEGER ::=	5	-- Maximum number of PLMNs minus one
maxPNOffset					INTEGER ::=	511	-- Maximum number of CDMA2000 PNOffsets
maxPMCH-PerMBSFN			INTEGER ::= 15
maxPSSCH-TxConfig-r14		INTEGER ::= 16	-- Maximum number of PSSCH TX configurations
maxQCI-r13					INTEGER ::= 6	-- Maximum number of QCIs
maxRAT-Capabilities			INTEGER ::= 8	-- Maximum number of interworking RATs (incl EUTRA)
maxRE-MapQCL-r11			INTEGER ::= 4	-- Maximum number of PDSCH RE Mapping configurations
											--  (per carrier frequency)
maxReportConfigId			INTEGER ::= 32
maxReservationPeriod-r14	INTEGER ::= 16	-- Maximum number of resource reservation periodicities
											--  for sidelink V2X communication
maxRSTD-Freq-r10			INTEGER ::= 3	-- Maximum number of frequency layers for RSTD
											-- measurement
maxSAI-MBMS-r11				INTEGER ::= 64	-- Maximum number of MBMS service area identities
											-- broadcast per carrier frequency
maxSCell-r10				INTEGER ::= 4	-- Maximum number of SCells
maxSCell-r13				INTEGER ::= 31	-- Highest value of extended number range of SCells
maxSC-MTCH-r13				INTEGER ::= 1023	-- Maximum number of SC-MTCHs in one cell
maxSC-MTCH-BR-r14			INTEGER ::= 128	-- Maximum number of SC-MTCHs in one cell for feMTC
maxSL-CommRxPoolNFreq-r13	INTEGER ::= 32	-- Maximum number of individual sidelink communication
											-- Rx resource pools on neighbouring freq
maxSL-CommRxPoolPreconf-v1310	INTEGER ::= 12	-- Maximum number of additional preconfigured
												-- sidelink communication Rx resource pool entries
maxSL-TxPool-r12Plus1-r13	INTEGER ::= 5	-- First additional individual sidelink
												-- Tx resource pool
maxSL-TxPool-v1310			INTEGER ::= 4	-- Maximum number of additional sidelink
												-- Tx resource pool entries
maxSL-TxPool-r13			INTEGER ::= 8	-- Maximum number of individual sidelink
												-- Tx resource pools
maxSL-CommTxPoolPreconf-v1310	INTEGER ::= 7	-- Maximum number of additional preconfigured
												-- sidelink Tx resource pool entries
maxSL-Dest-r12			INTEGER ::= 16			-- Maximum number of sidelink destinations
maxSL-DiscCells-r13		INTEGER ::= 16			-- Maximum number of cells with similar sidelink
												-- configurations
maxSL-DiscPowerClass-r12	INTEGER ::= 3		-- Maximum number of sidelink power classes
maxSL-DiscRxPoolPreconf-r13		INTEGER ::= 16	-- Maximum number of preconfigured sidelink
												-- discovery Rx resource pool entries
maxSL-DiscSysInfoReportFreq-r13	INTEGER ::= 8	-- Maximum number of frequencies to include in a
												-- SidelinkUEInformation for SI reporting
maxSL-DiscTxPoolPreconf-r13		INTEGER ::= 4	-- Maximum number of preconfigured sidelink
												-- discovery Tx resource pool entries
maxSL-GP-r13			INTEGER ::= 8	-- Maximum number of gap patterns that can be requested
										-- for a frequency or assigned
maxSL-PoolToMeasure-r14 	INTEGER ::= 72	-- Maximum number of TX resource pools for CBR
												-- measurement and report
maxSL-Prio-r13			INTEGER ::= 8	-- Maximum number of entries in sidelink priority list
maxSL-RxPool-r12			INTEGER ::= 16	-- Maximum number of individual sidelink Rx resource pools
maxSL-SyncConfig-r12		INTEGER ::= 16	-- Maximum number of sidelink Sync configurations
maxSL-TF-IndexPair-r12	INTEGER ::= 64	-- Maximum number of sidelink Time Freq resource index
											--  pairs
maxSL-TxPool-r12			INTEGER ::= 4	-- Maximum number of individual sidelink Tx resource pools
maxSL-V2X-RxPool-r14 		INTEGER ::= 16	-- Maximum number of RX resource pools for
												-- V2X sidelink communication
maxSL-V2X-RxPoolPreconf-r14	INTEGER ::= 16		-- Maximum number of RX resource pools for
												-- V2X sidelink communication
maxSL-V2X-TxPool-r14 		INTEGER ::= 8	-- Maximum number of TX resource pools for
												-- V2X sidelink communication
maxSL-V2X-TxPoolPreconf-r14	INTEGER ::= 8		-- Maximum number of TX resource pools for
												-- V2X sidelink communication
maxSL-V2X-SyncConfig-r14 	INTEGER ::= 16	-- Maximum number of sidelink Sync configurations
												-- for V2X sidelink communication
maxSL-V2X-CBRConfig-r14		INTEGER ::= 4	-- Maximum number of CBR range configurations 
												-- for V2X sidelink communication congestion
												-- control
maxSL-V2X-CBRConfig-1-r14	INTEGER ::= 3
maxSL-V2X-TxConfig-r14		INTEGER ::= 64	-- Maximum number of TX parameter configurations
												-- for V2X sidelink communication congestion
												-- control
maxSL-V2X-TxConfig-1-r14	INTEGER ::= 63
maxSL-V2X-CBRConfig2-r14		INTEGER ::= 8	-- Maximum number of CBR range configurations in
												-- pre-configuration for V2X sidelink
												-- communication congestion control
maxSL-V2X-CBRConfig2-1-r14	INTEGER ::= 7
maxSL-V2X-TxConfig2-r14		INTEGER ::= 128	-- Maximum number of TX parameter
												-- configurations in pre-configuration for V2X
												-- sidelink communication congestion control
maxSL-V2X-TxConfig2-1-r14	INTEGER ::= 127
maxSTAG-r11					INTEGER ::= 3	-- Maximum number of STAGs
maxServCell-r10				INTEGER ::= 5	-- Maximum number of Serving cells
maxServCell-r13				INTEGER ::= 32	-- Highest value of extended number range of Serving cells
maxServiceCount 			INTEGER ::= 16	-- Maximum number of MBMS services that can be included
											--  in an MBMS counting request and response
maxServiceCount-1			INTEGER ::= 15
maxSessionPerPMCH			INTEGER ::= 29
maxSessionPerPMCH-1			INTEGER ::= 28
maxSIB						INTEGER ::= 32	-- Maximum number of SIBs
maxSIB-1					INTEGER ::= 31
maxSI-Message				INTEGER ::= 32	-- Maximum number of SI messages
maxSimultaneousBands-r10	INTEGER ::= 64	-- Maximum number of simultaneously aggregated bands
maxSubframePatternIDC-r11	INTEGER ::= 8	-- Maximum number of subframe reservation patterns
											-- that the UE can simultaneously recommend to the
											-- E-UTRAN for use.
maxTrafficPattern-r14		INTEGER ::= 8	-- Maximum number of periodical traffic patterns
											-- that the UE can simultaneously report to the
											-- E-UTRAN.
maxUTRA-FDD-Carrier			INTEGER ::= 16	-- Maximum number of UTRA FDD carrier frequencies
maxUTRA-TDD-Carrier			INTEGER ::= 16	-- Maximum number of UTRA TDD carrier frequencies
maxWLAN-Id-r12				INTEGER ::=	16	-- Maximum number of WLAN identifiers
maxWLAN-Bands-r13			INTEGER ::= 8	-- Maximum number of WLAN bands
maxWLAN-Id-r13				INTEGER ::= 32	-- Maximum number of WLAN identifiers
maxWLAN-Channels-r13		INTEGER ::= 16	-- maximum number of WLAN channels used in
											-- WLAN-CarrierInfo
maxWLAN-CarrierInfo-r13 	INTEGER ::= 8	-- Maximum number of WLAN Carrier Information
maxWLAN-Id-Report-r14		INTEGER ::= 32	-- Maximum number of WLAN IDs to report

-- ASN1STOP
NOTE: The value of maxDRB aligns with SA2.




Annex B: Proposal for grouping the CSI-RS IEs
<NEXT CHANGE>
[bookmark: _Toc487673538]–	CSI-Process
The IE CSI-Process is the CSI process configuration that E-UTRAN may configure on a serving frequency.
CSI-Process information elements
-- ASN1START

CSI-Process-r11 ::=		SEQUENCE {
	csi-ProcessId-r11			CSI-ProcessId-r11,
	csi-RS-ConfigNZPId-r11		CSI-RS-ConfigNZPId-r11,
	csi-IM-ConfigId-r11			CSI-IM-ConfigId-r11,
	p-C-AndCBSRList-r11			P-C-AndCBSR-Pair-r13a,
	cqi-ReportBothProc-r11		CQI-ReportBothProc-r11					OPTIONAL,		-- Need OR
	cqi-ReportPeriodicProcId-r11	INTEGER (0..maxCQI-ProcExt-r11)		OPTIONAL,		-- Need OR
	cqi-ReportAperiodicProc-r11	CQI-ReportAperiodicProc-r11				OPTIONAL,		-- Need OR
	...,
	[[	alternativeCodebookEnabledFor4TXProc-r12	ENUMERATED {true}	OPTIONAL,	-- Need ON
		csi-IM-ConfigIdList-r12		CHOICE {
			release						NULL,
			setup						SEQUENCE (SIZE (1..2)) OF CSI-IM-ConfigId-r12
		}																OPTIONAL,	-- Need ON
		cqi-ReportAperiodicProc2-r12	CHOICE {
			release						NULL,
			setup						CQI-ReportAperiodicProc-r11
		}																OPTIONAL	-- Need ON
	]],
	[[	cqi-ReportAperiodicProc-v1310	CHOICE {
			release							NULL,
			setup							CQI-ReportAperiodicProc-v1310
		}																OPTIONAL,		-- Need ON
		cqi-ReportAperiodicProc2-v1310	CHOICE {
			release							NULL,
			setup							CQI-ReportAperiodicProc-v1310
		}																OPTIONAL,		-- Need ON
		eMIMO-Type-r13					CSI-RS-ConfigEMIMO-r13			OPTIONAL		-- Need ON
	]],
	[[	eMIMO-CSI-RS-Config-r14			CSI-RS-Config-v1430				OPTIONAL		-- Need ON eMIMO-Type-v1430				CSI-RS-ConfigEMIMO-v1430		OPTIONAL,		-- Need ON
		eMIMO-Hybrid-r14				CSI-RS-ConfigEMIMO-Hybrid-r14		OPTIONAL,	-- Need ON
		advancedCodebookEnabled-r14		BOOLEAN							OPTIONAL		-- Need ON
	]]
}

-- ASN1STOP

	CSI-Process field descriptions

	advancedCodebookEnabled
Value TRUE indicates that the UE should use the advanced code book defined in TS 36.213 [23]. EUTRAN does not configure the field when the UE is configured with eMIMO-Type is set to beamformed, when the UE is configured with eMIMO-Hybrid or when the UE is configured with semiOpenLoop.

	alternativeCodebookEnabledFor4TXProc
Indicates whether code book in TS 36.213 [23] Table 7.2.4-0A to Table 7.2.4-0D is being used for deriving CSI feedback and reporting for a CSI process. EUTRAN may configure the field only if the number of CSI-RS ports for non-zero power transmission CSI-RS configuration is 4.

	cqi-ReportAperiodicProc
If csi-MeasSubframeSets-r12 is configured for the same frequency as the CSI process, cqi-ReportAperiodicProc
applies for CSI subframe set 1. If csi-MeasSubframeSet1-r10 or csi-MeasSubframeSet2-r10 are configured for the same frequency as the CSI process, cqi-ReportAperiodicProc applies for CSI subframe set 1 or CSI subframe set 2. Otherwise, cqi-ReportAperiodicProc applies for all subframes. E-UTRAN configures cqi-ReportAperiodicProc-v1310 only if cqi-ReportAperiodicProc-r11 is configured

	cqi-ReportAperiodicProc2
cqi-ReportAperiodicProc2 is configured only if csi-MeasSubframeSets-r12 is configured for the same frequency as the CSI process. cqi-ReportAperiodicProc2 is for CSI subframe set 2. E-UTRAN shall set cqi-ReportModeAperiodic-r11 in cqi-ReportAperiodicProc2 the same as in cqi-ReportAperiodicProc. E-UTRAN configures cqi-ReportAperiodicProc2-v1310 only if cqi-ReportAperiodicProc2-r12 is configured.

	cqi-ReportBothProc
Includes CQI configuration parameters applicable for both aperiodic and periodic CSI reporting, for which CSI process specific values may be configured. E-UTRAN configures the field if and only if cqi-ReportPeriodicProcId is included and/ or if cqi-ReportAperiodicProc is included.

	cqi-ReportPeriodicProcId
Refers to a periodic CQI reporting configuration that is configured for the same frequency as the CSI process. Value 0 refers to the set of parameters defined by the REL-10 CQI reporting configuration fields, while the other values refer to the additional configurations E-UTRAN assigns by CQI-ReportPeriodicProcExt-r11 (and as covered by CQI-ReportPeriodicProcExtId).

	csi-IM-ConfigId
Refers to a CSI-IM configuration that is configured for the same frequency as the CSI process.

	csi-IM-ConfigIdList 
 Refers to one or two CSI-IM configurations that are configured for the same frequency as the CSI process. csi-IM-ConfigIdList can include 2 entries only if csi-MeasSubframeSets-r12 is configured for the same frequency as the CSI process. UE shall ignore csi-IM-ConfigId-r11 if csi-IM-ConfigIdList-r12 is configured.

	csi-RS-ConfigNZPId
Refers to a CSI RS configuration using non-zero power transmission that is configured for the same frequency as the CSI process.

	eMIMO-Type
Parameter: eMIMO-Type, see TS 36.213 [23], TS 36.211 [21]. If eMIMO-Type is set to nonPrecoded, the codebooks used for deriving CSI feedback are in TS 36.213 [23, Table 7.2.4-10 to Table 7.2.4-17]. Choice values nonPrecoded and beamformed correspond to ‘CLASS A‘ and ‘CLASS B’ respectively, see TS 36.212 [22] and TS 36.213 [23].

	p-C-AndCBSRList
The UE shall ignore p-C-AndCBSRList-r11 if configured with eMIMO-Type unless it is set to beamformed, alternativeCodebookEnabledBeamformed is set to FALSE and csi-RS-ConfigNZPIdListExt is not configured,



[bookmark: _Toc487673539]–	CSI-ProcessId
The IE CSI-ProcessId is used to identify a CSI process that is configured by the IE CSI-Process. The identity is unique within the scope of a carrier frequency.
CSI-ProcessId information elements
-- ASN1START

[bookmark: OLE_LINK18]CSI-ProcessId-r11 ::=		INTEGER (1..maxCSI-Proc-r11)

-- ASN1STOP

[bookmark: _Toc487673540]–	CSI-RS-Config
The IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration.
CSI-RS-Config information elements
-- ASN1START

CSI-RS-Config-r10 ::=		SEQUENCE {
	csi-RS-r10					CHOICE {
		release						NULL,
		setup						SEQUENCE {
			antennaPortsCount-r10			ENUMERATED {an1, an2, an4, an8},
			resourceConfig-r10				INTEGER (0..31),
			subframeConfig-r10				INTEGER (0..154),
			p-C-r10							INTEGER (-8..15)
		}
	}																OPTIONAL,			-- Need ON
	zeroTxPowerCSI-RS-r10		ZeroTxPowerCSI-RS-Conf-r12			OPTIONAL			-- Need ON
}

CSI-RS-Config-v1250 ::=		SEQUENCE {
	zeroTxPowerCSI-RS2-r12		ZeroTxPowerCSI-RS-Conf-r12			OPTIONAL,			-- Need ON
	ds-ZeroTxPowerCSI-RS-r12		CHOICE {
		release							NULL,
		setup							SEQUENCE {
			zeroTxPowerCSI-RS-List-r12		SEQUENCE (SIZE (1..maxDS-ZTP-CSI-RS-r12)) OF ZeroTxPowerCSI-RS-r12
		}
	}																OPTIONAL				-- Need ON
}

CSI-RS-Config-v1310 ::=		SEQUENCE {
	eMIMO-Type-r13				CSI-RS-ConfigEMIMO-r13			OPTIONAL	-- Need ON
}

CSI-RS-Config-v1430 ::=		SEQUENCE {
	eMIMO-Type-v1430				CSI-RS-ConfigEMIMO-v1430			OPTIONAL,	-- Need ON
	eMIMO-Hybrid-r14				CSI-RS-ConfigEMIMO-Hybrid-r14		OPTIONAL,	-- Need ON
	advancedCodebookEnabled-r14		BOOLEAN								OPTIONAL	-- Need ON
}

ZeroTxPowerCSI-RS-Conf-r12 ::=	CHOICE {
		release							NULL,
		setup							ZeroTxPowerCSI-RS-r12 
}

ZeroTxPowerCSI-RS-r12 ::=	SEQUENCE {
	zeroTxPowerResourceConfigList-r12		BIT STRING (SIZE (16)),
	zeroTxPowerSubframeConfig-r12			INTEGER (0..154)
}

-- ASN1STOP

	CSI-RS-Config field descriptions

	ace-For4Tx-PerResourceConfigList
The field indicates the alternativeCodeBookEnabledFor4TX-r12 per CSI-RS resource. E-UTRAN configures the field only if csi-RS-ConfigNZPIdListExt is configured.

	advancedCodebookEnabled
Value TRUE indicates that the UE should use the advanced code book defined in TS 36.213 [23]. EUTRAN does not configure the field when the UE is configured with eMIMO-Type is set to beamformed, when the UE is configured with eMIMO-Hybrid or when the UE is configured with semiOpenLoop.

	antennaPortsCount
Parameter represents the number of antenna ports used for transmission of CSI reference signals where value an1 corresponds to 1 antenna port, an2 to 2 antenna ports and so on, see TS 36.211 [21, 6.10.5].

	ds-ZeroTxPowerCSI-RS
Parameter for additional zeroTxPowerCSI-RS for a serving cell, concerning the CSI-RS included in discovery signals.

	eMIMO-Type
Parameter: eMIMO-Type, see TS 36.213 [23], TS 36.211 [21]. If eMIMO-Type is set to nonPrecoded, the codebooks used for deriving CSI feedback are in TS 36.213 [23, Table 7.2.4-10 to Table 7.2.4-17]. Choice values nonPrecoded and beamformed correspond to ‘CLASS A‘ and ‘CLASS B’ respectively, see TS 36.212 [22] and TS 36.213 [23].

	p-C

Parameter: , see TS 36.213 [23, 7.2.5]. The UE shall ignore p-C-r10 if configured with eMIMO-Type unless it is set to beamformed, alternativeCodebookEnabledBeamformed is set to FALSE and csi-RS-ConfigNZPIdListExt is not configured.

	resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

	subframeConfig

Parameter: , see TS 36.211 [21, table 6.10.5.3-1].

	zeroTxPowerCSI-RS2
Parameter for additional zeroTxPowerCSI-RS for a serving cell. E-UTRAN configures the field only if csi-MeasSubframeSets-r12 and TM 1 – 9 are configured for the serving cell.

	zeroTxPowerResourceConfigList
Parameter: ZeroPowerCSI-RS, see TS 36.213 [23, 7.2.7].

	zeroTxPowerSubframeConfig

Parameter: , see TS 36.211 [21, table 6.10.5.3-1].



[bookmark: _Toc487673541]–	CSI-RS-ConfigEMIMO
The IE CSI-RS-ConfigEMIMO is used to specify the CSI (Channel-State Information) reference signal configuration for EBF/ FD-MIMO.
CSI-RS-ConfigEMIMO information elements
-- ASN1START

CSI-RS-ConfigEMIMO-r13 ::=	CHOICE {
	release						NULL,
	setup						CHOICE {
		nonPrecoded-r13				CSI-RS-ConfigNonPrecoded-r13,
		beamformed-r13				CSI-RS-ConfigBeamformed-r13
	}
}

CSI-RS-ConfigEMIMO-v1430 ::=	CHOICE {
	release						NULL,
	setup						CHOICE {
		nonPrecoded-v1430				CSI-RS-ConfigNonPrecoded-v1430,
		beamformed-v1430				CSI-RS-ConfigBeamformed-v1430
	}
}

CSI-RS-ConfigEMIMO2-r14 ::=	CHOICE {
	release						NULL,
	setup						CSI-RS-ConfigBeamformed-r14
}

CSI-RS-ConfigEMIMO-Hybrid-r14 ::=	CHOICE {
	release						NULL,
	setup						SEQUENCE {
		periodicityOffsetIndex-r14			INTEGER (0..1023)				OPTIONAL,	-- Need OR
		eMIMO-Type2-r14						CSI-RS-ConfigEMIMO2-r14		OPTIONAL	-- Need ON
	}
}

CSI-RS-ConfigNonPrecoded-r13 ::=		SEQUENCE {
	p-C-AndCBSRList-r13						P-C-AndCBSR-Pair-r13			OPTIONAL,	-- Need OR
	codebookConfigN1-r13					ENUMERATED {n1, n2, n3, n4, n8},
	codebookConfigN2-r13					ENUMERATED {n1, n2, n3, n4, n8},
	codebookOverSamplingRateConfig-O1-r13	ENUMERATED {n4, n8}				OPTIONAL,	-- Need OR
	codebookOverSamplingRateConfig-O2-r13	ENUMERATED {n4, n8}				OPTIONAL,	-- Need OR
	codebookConfig-r13						INTEGER (1..4),
	csi-IM-ConfigIdList-r13					SEQUENCE (SIZE (1..2)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	csi-RS-ConfigNZP-EMIMO-r13				CSI-RS-ConfigNZP-EMIMO-r13		OPTIONAL	-- Need ON
}

CSI-RS-ConfigNonPrecoded-v1430::=		SEQUENCE {
	csi-RS-ConfigNZP-EMIMO-v1430			CSI-RS-ConfigNZP-EMIMO-v1430	OPTIONAL,	-- Need ON
	codebookConfigN1-v1430					ENUMERATED {n5, n6, n7, n10, n12, n14, n16},
	codebookConfigN2-r1430					ENUMERATED {n5, n6, n7 },
	nzp-ResourceConfigTM9-Original-v1430	CSI-RS-Config-NZP-v1430
}

CSI-RS-ConfigBeamformed-r13 ::=			SEQUENCE	{
	csi-RS-ConfigNZPIdListExt-r13 			SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r13	OPTIONAL,	-- Need OR
	csi-IM-ConfigIdList-r13					SEQUENCE (SIZE (1..8)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	p-C-AndCBSR-PerResourceConfigList-r13	SEQUENCE (SIZE (1..8)) OF P-C-AndCBSR-Pair-r13	OPTIONAL,	-- Need OR
	ace-For4Tx-PerResourceConfigList-r13	SEQUENCE (SIZE (1..7)) OF BOOLEAN	OPTIONAL,	-- Need OR
	alternativeCodebookEnabledBeamformed-r13	ENUMERATED {true}	OPTIONAL,	-- Need OR
	channelMeasRestriction-r13				ENUMERATED {on}			OPTIONAL	-- Need OR
}

CSI-RS-ConfigBeamformed-r14 ::=			SEQUENCE	{
	csi-RS-ConfigNZPIdListExt-r14 			SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r13	OPTIONAL,	-- Need OR
	csi-IM-ConfigIdList-r14					SEQUENCE (SIZE (1..8)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	p-C-AndCBSR-PerResourceConfigList-r14	SEQUENCE (SIZE (1..8)) OF P-C-AndCBSR-Pair-r13	OPTIONAL,	-- Need OR
	ace-For4Tx-PerResourceConfigList-r14	SEQUENCE (SIZE (1..7)) OF BOOLEAN	OPTIONAL,	-- Need OR
	alternativeCodebookEnabledBeamformed-r14	ENUMERATED {true}	OPTIONAL,	-- Need OR
	channelMeasRestriction-r14				ENUMERATED {on}			OPTIONAL,	-- Need OR
	csi-RS-ConfigNZP-ApList-r14				SEQUENCE (SIZE (1..8)) OF CSI-RS-ConfigNZP-r11
																			OPTIONAL,	-- Need OR
	nzp-ResourceConfigOriginal-v1430	CSI-RS-Config-NZP-v1430		OPTIONAL,	-- Need OR
	csi-RS-NZP-Activation-r14				CSI-RS-ConfigNZP-Activation-r14	OPTIONAL		-- Need OR
}

CSI-RS-ConfigBeamformed-v1430::=		SEQUENCE {
	csi-RS-ConfigNZP-ApList-r14				SEQUENCE (SIZE (1..8)) OF CSI-RS-ConfigNZP-r11
																			OPTIONAL,	-- Need OR
	nzp-ResourceConfigOriginal-v1430	CSI-RS-Config-NZP-v1430		OPTIONAL,	-- Need OR
	csi-RS-NZP-Activation-r14				CSI-RS-ConfigNZP-Activation-r14	OPTIONAL		-- Need OR
}

CSI-RS-Config-NZP-v1430::=		SEQUENCE {
	transmissionComb-r14					NZP-TransmissionComb-r14 	OPTIONAL,	-- Need OR
	frequencyDensity-r14					NZP-FrequencyDensity-r14	OPTIONAL	-- Need OR
}

CSI-RS-ConfigNZP-Activation-r14::=		SEQUENCE {
	csi-RS-NZP-mode-r14						ENUMERATED {semiPersistent, aperiodic},
	activatedResources-r14					INTEGER (0..4)
}

-- ASN1STOP

	CSI-RS-ConfigEMIMO field descriptions

	ace-For4Tx-PerResourceConfigList
The field indicates the alternativeCodeBookEnabledFor4TX-r12 per CSI-RS resource. E-UTRAN configures the field only if csi-RS-ConfigNZPIdListExt is configured.

	activatedResources
The number of activated CSI-RS resources, which concerns a subset of the aperiodic CSI-RS resources (for both semi-persistent and aperiodic mode). E-UTRAN configures at most the minimum between nMaxResource as configured by MIMO-UE-ParametersPerTM-r1430 and the number of resources as configured by csi-RS-ConfigNZP-ApList-r14.

	alternativeCodebookEnabledBeamformed
The field indicates whether code book in TS 36.213 [23, Table 7.2.4-18 to Table 7.2.4-20] is being used for deriving CSI feedback and reporting for a CSI process. E-UTRAN configures the field only for a process referring to a single RS configuration using non-zero power transmission (i.e a process for which csi-RS-ConfigNZPIdListExt is not configured). Field alternativeCodebookEnabledBeamformed corresponds to parameter alternativeCodebookEnabledCLASSB_K1 in TS 36.212 [22] and TS 36.213 [23].

	codebookConfig
Indicates a sub-set of the codebook entry, see TS 36.213 [23].

	codebookConfigNx
Indicates the number of antenna ports per polarization in dimension x as used for transmission of CSI reference signals. Value n1 corresponds to 1, value n2 corresponds to 2 and so on, see TS 36.213 [23]. E-UTRAN configures the field in accordance with the restrictions as specified in TS 36.213 [23]

	codebookOverSamplingRateConfig-Ox
Indicates the spatial over-sampling rate in dimension x as used for transmission of CSI reference signals. Value n4 corresponds to 4 and value n8 corresponds to 8, see TS 36.213 [23].

	csi-IM-ConfigId(List)
E-UTRAN configures the field csi-IM-ConfigIdList only if the IE is included in CSI-Process is configured (i.e. when TM10 is configured for the serving cell).

	csi-RS-ConfigNZPIdListExt (in CSI-RS-ConfigBeamformed)
Indicates the NZP configuration(s)in addition to the original NZP configuration, as defined by csi-RS-Config-r10 (TM9) or csi-RS-ConfigNZPId-r11 (TM10). I.e. extends the size of the NZP configuration list (originally a single entry i.e. list of size 1) using the general principles specified in 5.1.2.

	CSI-RS-ConfigBeamformed
If csi-RS-ConfigNZPIdListExt-r13 is configured, E-UTRAN configures the same total number of entries for NZP, csi-IM-ConfigIdList-r13 and p-C-AndCBSR-PerResourceConfigList-r13.

	csi-RS-ConfigNZP-EMIMO
The field is used to configure NZP configurations additional to the one defined by the original NZP configuration as included in CSI-RS-Config/ CSI-Process when using 12 and 16 ports CSI-RS.

	csi-RS-ConfigNZP-ApList
The field is used to configure NZP configurations for aperiodic or semi-persistent CSI RS reporting for which MAC controls activation. EUTRAN configures this field only when the UE is configured to use 2, 4 or and 8 ports CSI-RS, in which case EUTRAN configures the number of entries to be the same as the number of NZP resource configurations. For all these entries the UE shall ignore field subframeConfig. EUTRAN always configures this field together with csi-RS-NZP-Activation. Furthermore, for a given process, E-UTRAN does not simultaneously configure the periodic NZP configuration(s) and NZP CSI RS configurations for aperiodic or semi-persistent reporting.

	eMIMO-Type
Parameter: eMIMO-Type, see TS 36.213 [23], TS 36.211 [21]. If eMIMO-Type is set to nonPrecoded, the codebooks used for deriving CSI feedback are in TS 36.213 [23, Table 7.2.4-10 to Table 7.2.4-17]. Choice values nonPrecoded and beamformed correspond to ‘CLASS A‘ and ‘CLASS B’ respectively, see TS 36.212 [22] and TS 36.213 [23].

	p-C-AndCBSR-PerResourceConfigList
E-UTRAN does not configure the field p-C-AndCBSR-PerResourceConfigList if the UE is configured with eMIMO-Type set to beamformed, alternativeCodebookEnabledBeamformed is set to FALSE and csi-RS-ConfigNZPIdListExt is not configured.

	periodicityOffsetIndex
This parameter is associated with the first EMIMO configuration of the hybrid eMIMO configuration.



–	CSI-RS-ConfigNonPrecoded
The IE CSI-RS-ConfigNonPrecoded is used to specify the non-precoded part of EBF/ FD-MIMO configuration.

-- ASN1STA

CSI-RS-ConfigNonPrecoded-r13 ::=		SEQUENCE {
	p-C-AndCBSRList-r13						P-C-AndCBSR-Pair-r13			OPTIONAL,	-- Need OR
	codebookConfigN1-r13					ENUMERATED {n1, n2, n3, n4, n8},
	codebookConfigN2-r13					ENUMERATED {n1, n2, n3, n4, n8},
	codebookOverSamplingRateConfig-O1-r13	ENUMERATED {n4, n8}				OPTIONAL,	-- Need OR
	codebookOverSamplingRateConfig-O2-r13	ENUMERATED {n4, n8}				OPTIONAL,	-- Need OR
	codebookConfig-r13						INTEGER (1..4),
	csi-IM-ConfigIdList-r13					SEQUENCE (SIZE (1..2)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	csi-RS-ConfigNZP-EMIMO-r13				CSI-RS-ConfigNZP-EMIMO-r13		OPTIONAL	-- Need ON
}

CSI-RS-ConfigNonPrecoded-v1430::=		SEQUENCE {
	csi-RS-ConfigNZP-EMIMO-v1430			CSI-RS-ConfigNZP-EMIMO-v1430	OPTIONAL,	-- Need ON
	codebookConfigN1-v1430					ENUMERATED {n5, n6, n7, n10, n12, n14, n16},
	codebookConfigN2-r1430					ENUMERATED {n5, n6, n7 },
	nzp-ResourceConfigTM9-Original-v1430	CSI-RS-Config-NZP-v1430
}

-- ASN1STOP

	CSI-RS-ConfigNonPrecoded field descriptions

	codebookConfig
Indicates a sub-set of the codebook entry, see TS 36.213 [23].

	codebookConfigNx
Indicates the number of antenna ports per polarization in dimension x as used for transmission of CSI reference signals. Value n1 corresponds to 1, value n2 corresponds to 2 and so on, see TS 36.213 [23]. E-UTRAN configures the field in accordance with the restrictions as specified in TS 36.213 [23]

	codebookOverSamplingRateConfig-Ox
Indicates the spatial over-sampling rate in dimension x as used for transmission of CSI reference signals. Value n4 corresponds to 4 and value n8 corresponds to 8, see TS 36.213 [23].

	csi-IM-ConfigId(List)
E-UTRAN configures the field csi-IM-ConfigIdList only if the IE is included in CSI-Process is configured (i.e. when TM10 is configured for the serving cell).

	csi-RS-ConfigNZP-EMIMO
The field is used to configure NZP configurations additional to the one defined by the original NZP configuration as included in CSI-RS-Config/ CSI-Process when using 12 and 16 ports CSI-RS.



–	CSI-RS-ConfigBeamformed
The IE CSI-RS-ConfigNonPrecoded is used to specify the beamforming configuration of EBF/ FD-MIMO.
-- ASN1STA

CSI-RS-ConfigBeamformed-r13 ::=			SEQUENCE	{
	csi-RS-ConfigNZPIdListExt-r13 			SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r13	OPTIONAL,	-- Need OR
	csi-IM-ConfigIdList-r13					SEQUENCE (SIZE (1..8)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	p-C-AndCBSR-PerResourceConfigList-r13	SEQUENCE (SIZE (1..8)) OF P-C-AndCBSR-Pair-r13	OPTIONAL,	-- Need OR
	ace-For4Tx-PerResourceConfigList-r13	SEQUENCE (SIZE (1..7)) OF BOOLEAN	OPTIONAL,	-- Need OR
	alternativeCodebookEnabledBeamformed-r13	ENUMERATED {true}	OPTIONAL,	-- Need OR
	channelMeasRestriction-r13				ENUMERATED {on}			OPTIONAL	-- Need OR
}

CSI-RS-ConfigBeamformed-r14 ::=			SEQUENCE	{
	csi-RS-ConfigNZPIdListExt-r14 			SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r13	OPTIONAL,	-- Need OR
	csi-IM-ConfigIdList-r14					SEQUENCE (SIZE (1..8)) OF CSI-IM-ConfigId-r13	OPTIONAL,	-- Need OR
	p-C-AndCBSR-PerResourceConfigList-r14	SEQUENCE (SIZE (1..8)) OF P-C-AndCBSR-Pair-r13	OPTIONAL,	-- Need OR
	ace-For4Tx-PerResourceConfigList-r14	SEQUENCE (SIZE (1..7)) OF BOOLEAN	OPTIONAL,	-- Need OR
	alternativeCodebookEnabledBeamformed-r14	ENUMERATED {true}	OPTIONAL,	-- Need OR
	channelMeasRestriction-r14				ENUMERATED {on}			OPTIONAL,	-- Need OR
	csi-RS-ConfigNZP-ApList-r14				SEQUENCE (SIZE (1..8)) OF CSI-RS-ConfigNZP-r11
																			OPTIONAL,	-- Need OR
	nzp-ResourceConfigOriginal-v1430	CSI-RS-Config-NZP-v1430		OPTIONAL,	-- Need OR
	csi-RS-NZP-Activation-r14				CSI-RS-ConfigNZP-Activation-r14	OPTIONAL		-- Need OR
}

CSI-RS-ConfigBeamformed-v1430::=		SEQUENCE {
	csi-RS-ConfigNZP-ApList-r14				SEQUENCE (SIZE (1..8)) OF CSI-RS-ConfigNZP-r11
																			OPTIONAL,	-- Need OR
	nzp-ResourceConfigOriginal-v1430	CSI-RS-Config-NZP-v1430		OPTIONAL,	-- Need OR
	csi-RS-NZP-Activation-r14				CSI-RS-ConfigNZP-Activation-r14	OPTIONAL		-- Need OR
}

CSI-RS-Config-NZP-v1430::=		SEQUENCE {
	transmissionComb-r14					NZP-TransmissionComb-r14 	OPTIONAL,	-- Need OR
	frequencyDensity-r14					NZP-FrequencyDensity-r14	OPTIONAL	-- Need OR
}

CSI-RS-ConfigNZP-Activation-r14::=		SEQUENCE {
	csi-RS-NZP-mode-r14						ENUMERATED {semiPersistent, aperiodic},
	activatedResources-r14					INTEGER (0..4)
}

-- ASN1STOP

	CSI-RS-ConfigBeamformed field descriptions

	ace-For4Tx-PerResourceConfigList
The field indicates the alternativeCodeBookEnabledFor4TX-r12 per CSI-RS resource. E-UTRAN configures the field only if csi-RS-ConfigNZPIdListExt is configured.

	activatedResources
The number of activated CSI-RS resources, which concerns a subset of the aperiodic CSI-RS resources (for both semi-persistent and aperiodic mode). E-UTRAN configures at most the minimum between nMaxResource as configured by MIMO-UE-ParametersPerTM-r1430 and the number of resources as configured by csi-RS-ConfigNZP-ApList-r14.

	alternativeCodebookEnabledBeamformed
The field indicates whether code book in TS 36.213 [23, Table 7.2.4-18 to Table 7.2.4-20] is being used for deriving CSI feedback and reporting for a CSI process. E-UTRAN configures the field only for a process referring to a single RS configuration using non-zero power transmission (i.e a process for which csi-RS-ConfigNZPIdListExt is not configured). Field alternativeCodebookEnabledBeamformed corresponds to parameter alternativeCodebookEnabledCLASSB_K1 in TS 36.212 [22] and TS 36.213 [23].

	csi-IM-ConfigIdList
E-UTRAN configures the field csi-IM-ConfigIdList only if the IE is included in CSI-Process is configured (i.e. when TM10 is configured for the serving cell).

	CSI-RS-ConfigBeamformed
If csi-RS-ConfigNZPIdListExt-r13 is configured, E-UTRAN configures the same total number of entries for NZP, csi-IM-ConfigIdList-r13 and p-C-AndCBSR-PerResourceConfigList-r13.

	csi-RS-ConfigNZP-EMIMO
The field is used to configure NZP configurations additional to the one defined by the original NZP configuration as included in CSI-RS-Config/ CSI-Process when using 12 and 16 ports CSI-RS.

	csi-RS-ConfigNZP-ApList
The field is used to configure NZP configurations for aperiodic or semi-persistent CSI RS reporting for which MAC controls activation. EUTRAN configures this field only when the UE is configured to use 2, 4 or and 8 ports CSI-RS, in which case EUTRAN configures the number of entries to be the same as the number of NZP resource configurations. For all these entries the UE shall ignore field subframeConfig. EUTRAN always configures this field together with csi-RS-NZP-Activation. Furthermore, for a given process, E-UTRAN does not simultaneously configure the periodic NZP configuration(s) and NZP CSI RS configurations for aperiodic or semi-persistent reporting.

	csi-RS-ConfigNZPIdListExt (in CSI-RS-ConfigBeamformed)
Indicates the NZP configuration(s)in addition to the original NZP configuration, as defined by csi-RS-Config-r10 (TM9) or csi-RS-ConfigNZPId-r11 (TM10). I.e. extends the size of the NZP configuration list (originally a single entry i.e. list of size 1) using the general principles specified in 5.1.2.

	p-C-AndCBSR-PerResourceConfigList
E-UTRAN does not configure the field p-C-AndCBSR-PerResourceConfigList if the UE is configured with eMIMO-Type set to beamformed, alternativeCodebookEnabledBeamformed is set to FALSE and csi-RS-ConfigNZPIdListExt is not configured.
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