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Introduction
RAN1 sent L1 parameter list[1] which included first set of beam management&CSI-RS resource configuration parameters. The ASN1 based on these parameters where discussed in email discussion NR [99#22] L1 parameters.  The part for BM&CSI framework is shown in the appendix. RAN1 is further updating the L1 parameter list in email discussion [NR#3-02] which has DL 6th October.

Discussion
In the January RAN1 NR adhoc, the previously agreed NR CSI framework was updated to the following:

Agreements:
· Refine the agreement on RS and IM settings as follows:
· “RS setting” is renamed as “Resource setting”, comprising configuration for signal for channel and/or interference measurement
· Remove “IM setting”
· Terminology clarification
· A UE can be configured with N≥1 CSI reporting settings, M≥1 Resource settings, and 1 CSI measurement setting, where the CSI measurement setting includes L ≥1 links
· Each of the L links corresponds to a CSI reporting setting and a Resource setting
· At least the following configuration parameters are signaled via RRC at least for CSI acquisition: 
· N, M, and L – indicated either implicitly or explicitly
· In each CSI reporting setting, at least: reported CSI parameter(s), CSI Type (I or II) if reported, codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations
· In each Resource setting: 
· A configuration of S≥1 CSI-RS resource set(s) 
· Note: each set corresponds to different selections from a “pool” of all configured CSI-RS resources to the UE
· A configuration of Ks ≥1 CSI-RS resources for each set s, including at least: mapping to REs, the number of ports, time-domain behavior, etc.
· In each of the L links in CSI measurement setting: CSI reporting setting indication, Resource setting indication, quantity to be measured (either channel or interference)
· One CSI reporting setting can be linked with one or multiple Resource settings
· Multiple CSI reporting settings can be linked with the same Resource setting
· At least following are dynamically selected by L1 or L2 signaling, if applicable
· One or multiple CSI reporting settings within the CSI measurement setting
· One or multiple CSI-RS resource sets selected from at least one Resource setting
· One or multiple CSI-RS resources selected from at least one CSI-RS resource set

The above agreements where reflected in the L1 RRC parameter file.  As can be seen RAN1 has agreed on a three-level structure for the CSI-RS configuration which is plotted in Figure 1.
[image: ]

These resources can be periodic, semi-persistent or dynamic. Then, DCI triggers one or more of the CSI-RS resource sets containing the higher layer configured CSI-RS resources. Figure 2 shows two report settings configured for aperiodic CSI reports. The aperiodic report settings are both linked to a resource setting that contains 3 sets of aperiodic CSI-RS resources. The multiple CSI-RS resource sets can be configured, for example, with different numbers of resources, corresponding to different length beam sweeps. As the bits in DCI are very limited, it is beneficial to be able to trigger a set of resources with one bit instead of individual resources. For this reason, the structure of S sets of Ks CSI-RS resources has been introduced. This was not visible in the L1 parameters as the trigger states where not yet defined.
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[bookmark: _Ref485388992][bookmark: _Ref490143924]Figure 2: Example setup of CSI configuration framework for beam management

1. [bookmark: _Toc490248589][bookmark: _Toc490074828][bookmark: _Toc485408158][bookmark: _Toc494422460]Use of S sets of Ks resources was not visible from L1 parameters as DCI triggering was not reflected there. 


Necessity of MeasLinkConfig
Then, RAN1 has defined a MeasLinkConfig which provides “Link configurations” which contains IDs of linked reporting and resource configurations: ReportConfigId, ResourceConfigId

-- Linking a CSI-RS-ResourceConfig with a CSI-ReportConfig
CSI-MeasIdToAddMod ::=					SEQUENCE {
	csi-measId								CSI-MeasId,
	csi-RS-resourceConfigId					CSI-RS-ConfigurationId,
	csi-reportConfigId						CSI-ReportConfigId,	

}
CSI-MeasId ::= 							INTEGER (0..maxNrofCSI-MeasId-1)

This IE only gives link between reporting configuration and resource configuration with a similar structure than which is used for RRM. However, a reporting configuration could directly have link to resource configuration similarly as done in LTE. RAN2 should discuss the necessity of the MeasLinkConfig IE.

[bookmark: _Toc494422410]RAN2 should discuss the necessity of the MeasLinkConfig IE


Conclusion
[bookmark: _Hlk485398789][bookmark: _Hlk485400682][bookmark: _GoBack]In this contribution, we made the following observation and proposal: 

Observation 1	Use of S sets of Ks resources was not visible from L1 parameters as DCI triggering was not reflected there.

Proposal 1	RAN2 should discuss the necessity of the MeasLinkConfig IE
[bookmark: _Toc485314138] References
[bookmark: _Ref494417431]R1-1714819, RRC parameters, RAN1

Appendix

–	CSI-MeasConfig
The CSI-MeasConfig IE is used to configure the UE for measuring CSI-RS (reference signals) and for reporting those measurements on L1 (PUCCH, PUSCH) as channel state information. 
CSI-MeasConfig information element
-- ASN1START

-- Top level parameter for CSI/BM framework. Contains lists of  reporting, resource, and link configurations (see 38.214, section 5.2)
CSI-MeasConfig ::=					SEQUENCE {
	csi-rs-ResourceConfigurations 			SEQUENCE (SIZE (1..maxNrofCSI-RS-ResrouceConfigurations) OF CSI-RS-ResourceConfiguration 		OPTIONAL,
	csi-ReportConfigurations				SEQUENCE (SIZE (1..maxNrofCSI-Reports)) OF CSI-ReportConfig							OPTIONAL,
	csi-MeasIdToAddModList					SEQUENCE (SIZE (1..maxNrofCSI-MeasId) OF CSI-MeasIdToAddMod							OPTIONAL,

	-- Contains trigger states for dynamically selecting one or more aperiodic reporting configurations
	aperiodicReportTrigger					TYPE_FFS!
}


-- One CSI-RS resource configuration comprising of one or more CSI-RS Rresource Ssets
CSI-RS-ResourceConfiguration ::= 				SEQUENCE {
	csi-rs-ResourceConfigurationId					CSI-RS-ResourceConfigurationId,
	csi-rs-Resources						SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources) OF CSI-RS-Resource,
	csi-rs-ResourceSets 	 				SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourceSets) OF CSI-RS-ResourceSet	

	resourceType							CHOICE {
		aperiodic								NULL, 
		semiPersistent, 						SEQUENCE {
			-- Periodicity and slot offset 
			csi-RS-timeConfig						TYPE_FFS!,
		},
		periodic								SEQUENCE {
			-- Periodicity and slot offset 
			csi-RS-timeConfig						TYPE_FFS!,
		}
	}
}

CSI-RS-ResourceConfigurationId ::= INTEGER (0..maxNrofCSI-RS-ResourceConfigurations-1)

--	A set of CSI-RS resources (their IDs) for which DCI indicates whether or not these CSI-RS resources are currently present or not. 
CSI-RS-ResourceSet ::= 					SEQUENCE {
	csi-rs-ResourceSetId					CSI-RS-ResourceSetId,
	csi-rs-Resources						SEQUENCE (1..maxNrofCSI-RS-ResourcesPerSet) OF CSI-RS-ResourceId,
	-- Indicates whether repetition is on/off. Repetition on (off), means that The UE can (cannot) assume that 
	-- the network maintains a fixed TX beam over the resources in the set.
	repetition								BOOLEAN
}

CSI-RS-ResourceSetId ::= INTEGER (0..maxNrofCSI-RS-ResourceSets-1)

-- A CSI-RS (reference signal) resource which the UE may be configured to measure on (see 38.214, section 5.2.1.3.1)
CSI-RS-Resource ::=						SEQUENCE {
	csi-rs-ResourceId						CSI-RS-ResourceId,
	resourceType							CHOICE {
		aperiodic								NULL, 
		semiPersistent, 						SEQUENCE {
			-- Periodicity and slot offset 
			csi-RS-timeConfig						TYPE_FFS!,
		},
		periodic								SEQUENCE {
			-- Periodicity and slot offset 
			csi-RS-timeConfig						TYPE_FFS!,
		}
	}
	-- Number of ports (see 38.214, section 5.2.1.2)
	nrofPorts								ENUMERATED {p1,p2,p4,p8,p12,p16,p[24],p32},
	-- OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot (see 38.214, section 5.2.1.3.1)
	csi-RS-ResourceMapping					TYPE_FFS!,
	-- CDM value (1, 2, 4, or 8), CDM pattern (freq only, time and freq, time only) (see 38.214, section 5.2.1.3.1)
	cdm-Value								ENUMERATED {n1, n2, n4, n8},
	cdm-Pattern								ENUMERATED {freqOnly, timeAndFreq, timeOnly},
	-- Density of CSI-RS resource measured in RE/port/PRB (see 38.214, section 5.2.1.3.1)
	csi-RS-Density							TYPE_FFS!,
	-- Wideband or partial band CSI-RS (see 38.214, section 5.2.1.3.1)
	csi-RS-FreqBand							TYPE_FFS!,
	-- Power offset of NZP CSI-RS RE to PDSCH RE, corresponds to parameter Pc (see 38.214, section 5.2.1.3.1)
	powerControlOffset						TYPE_FFS!,
	-- Scrambling ID (see 38.214, section 5.2.1.3.1)
	scramblingID							TYPE_FFS!
}

CSI-RS-ResourceId ::= 						INTEGER (0..maxNrofCSI-RS-Resources-1)

-- Configuration of a CSI-Report sent on L1 (e.g. PUCCH) (see 38.214, section 5.2.1.2)
CSI-ReportConfig ::=					SEQUENCE {
	reportConfigId							CSI-ReportConfigId,
	-- Time domain behavior of reporting configuration
	reportConfigType						TYPE_FFS!,
	-- Periodicity and slot offset for periodic/semi-persistent reporting
	reportSlotConfig						TYPE_FFS!,
	-- Timing offset Y for aperiodic reporting. A particular value is indicated in DCI. 
	aperiodicReportSlotOffset				TYPE_FFS!,
	-- The CSI related quanities to report
	reportQuantity							SEQUENCE {
		-- Number of beams to report for group based beam reporting
		-- CHECK: wouldn’t it fit better under groupBasedBeamReporting?
		nrofBeamsToReport						TYPE_FFS!
	},
	-- Reporting granularity in the frequency domain. Enables configuration of at least subband or wideband PMI and CQI reporting separately.
	reportFreqGranularity					TYPE_FFS!,
	-- Time domain measurement restriction for the channel (signal) measurements.
	measRestrictionTimeForChannel			TYPE_FFS!,
	-- Time domain measurement restriction for interference measurements.
	measRestrictionTimeForInterference		TYPE_FFS!,
	-- Codebook configuration for Type-1 or Type-II including codebook subset restriction
	codebookConfig							CodebookConfig,
	-- Maximum number of CQIs per CSI report (cf. 1 for 1-CW, 2 for 2-CW)	
	nrofCQIsPerReport						ENUMERATED {n1, n2}
	-- For CQI-Emulation, i.e., how to measure and compute the CQI. 
	-- CHECK: Clarify further what the values mean. 
	-- CHECK: Is there a need to inform the UE which resource to use for which measurement (signal, interference, ...)?
	measQuantity							ENUMERATED {channel, interference},,
	-- Turning on/off group beam based reporting
	groupBasedBeamReporting					BOOLEAN
}

CSI-ReportConfigId ::= 					INTEGER (0..maxNrofCSI-ReportConfig-1)

-- Codebook configuration for Type-I and Type-II (see 38.214, section 5.2.1.2)
CodebookConfig ::= 						SEQUENCE {
	-- Which codebook to use
	codebookType							ENUMERATED {TypeI-SinglePanel, TypeI-MultiPanel, TypeII, TypeII-PortSelection},
	-- Number of antenna ports in first dimension
	codebookConfig-N1						ENUMERATED {n1,n2,n3,n4,n6,n8,n12,n16},
	-- Number of antenna ports in second dimension
	codebookConfig-N2						ENUMERATED {n1,n2,n3,n4},
	-- Codebook subset restriction for the different codebooks
	codebookSubsetRestriction				TYPE_FFS!,

	codebookTypetypeSpecificParameters 					CHOICE {
		type1 									SEQUENCE {
			-- The sub-type to use (see 38.214, section 5.2.1.2)
			subType									ENUMERATED {TypeI-SinglePanel, TypeI-MultiPanel},
			-- Switch between Config 1 and Config 2
			codebookMode							ENUMERATED {config1, config2},
			-- Number of panels, Ng, used in multi-panel codebook
			numberOfPanels							ENUMERATED {2panels, 4panels}					OPTIONAL		-- Cond TypeI-MultiPanel
		},
		type2									SEQUENCE {
			-- The sub-type to use (see 38.214, section 5.2.1.2)
			subType									ENUMERATED {TypeII, TypeII-PortSelection},
			-- The size of the PSK alphabet, QPSK or 8-PSK
			phaseAlphabetSize						ENUMERATED {n4, n8}
			-- If subband amplitude reporting is activated (true)
			subbandAmplitude						BOOLEAN,
			-- Number of beams, L,  used for linear combination
			numberOfBeams							ENUMERATED {2beams, 3beams, 4beams},
			-- The size of the port selection codebook (parameter d)
			portSelectionSamplingSize				ENUMERATED {n1, n2, n3, n4}					OPTIONAL		-- Cond TypeII-PortSelection
		}
	}
}


-- Linking a CSI-RS-ResourceConfig with a CSI-ReportConfig
CSI-MeasIdToAddMod ::=					SEQUENCE {
	csi-measId								CSI-MeasId,
	csi-RS-resourceConfigId					CSI-RS-ConfigurationId,
	csi-reportConfigId						CSI-ReportConfigId,	

	-- For CQI-Emulation, i.e., how to measure and compute the CQI. 
	-- CHECK: Clarify further what the values mean. 
	-- CHECK: Is there a need to inform the UE which resource to use for which measurement (signal, interference, ...)?
	measQuantity							ENUMERATED {channel, interference}
}

CSI-MeasId ::= 							INTEGER (0..maxNrofCSI-MeasId-1)

-- CHECK: Do the BeamManagement parameters really belong into the CSI context? Or rather to RLF/RLM?
BeamManagement ::= 						SEQUENCE {
	-- Use of PRACH or/and PUSCH for beam in some combination, details FFS	
	linkReconfigurationRequest				TYPE_FFS!													OPTIONAL,
}

-- ASN1STOP
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