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Introduction
In this contribution, we discussion corrections and some remaining details regarding the CSI framework and CSI measurement. Two specific issues in this topic are also highlighted in two separate contributions: the remaining details for rate matching with ZP CSI-RS are discussed in [1] while the remaining details for interference measurements are discussed in [2].
Removal of duplications of CSI framework description in 38.214 
In Clause 5.2 of TS38.214 V15.0.0, there are some descriptions of the CSI framework RRC parameter IE structures.  Given that this information is specified in TS38.311 by the ASN.1 structure and so are the parameter name descriptions, we propose to remove such descriptions from TS 38.214.  This will not only remove duplicated specifications but will also reduce the risk of misalignment between TS 38.214 and TS 38.331. 
[bookmark: _Toc503518202][bookmark: _Toc503553119]The current version of 38.214 contains descriptions of RRC parameters for CSI framework that are also described in 38.331
So, we have the following proposal:
[bookmark: _Toc503518340][bookmark: _Toc503553120]Remove duplicate description of the CSI framework RRC parameter IE structures from TS 38.214
The above proposal may be implemented via text proposal 1 below. Note that the comments in the text proposal below are only intended to explain the reason for changes.

[bookmark: _Toc499057715]>>>>>>>>>>>> Start text proposal 1 >>>>>>>>>>>>
5.2 UE procedure for reporting channel state information (CSI)
[bookmark: _Toc501048179]5.2.1	Channel state information framework
[bookmark: _Hlk500777975]The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB.  CSI may consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), strongest layer indication (SLI), rank indication (RI) and/or and L1-RSRP.	Comment by Author: CSI doesn’t have to include all of CQI, PMI, CRI, SLI, RI, and/or L1-RSRP
For CQI, PMI, CRI, SLI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 ReportConfig Reporting Settings, M≥1 ResourceConfig Resource Settings, and a single MeasConfig measurement setting containing L≥1 Links. A MeasConfig contains a list of reporting configurations (ReportConfigList), a list of resource configurations (ResourceConfigList), a list of link configurations (MeasLinkConfigList) and a list of trigger states (ReportTrigger).	Comment by Author: This will be part of 38.331.  Better to delete from 38.214 to avoid spec duplication.



[bookmark: _Toc501048180]5.2.1.1	Reporting settings
Each Reporting Setting defined by the higher layer parameter ReportConfig is associated with a single downlink BWP (indicated by higher layer parameter bandwidthPartId) and contains the reported parameter(s) for one CSI reporting band: CSI Type (I or II) if reported, codebook configuration including codebook subset restriction, time-domain behaviour, frequency granularity for CQI and PMI, measurement restriction configurations, the strongest layer indicator (SLI), the reported L1-RSRP parameter(s), CRI, and SSBRI (SSB Resource Indicator). Each ReportConfig contains a ReportConfigID to identify the ReportConfig, a ReportConfigType to specify the time domain behaviour of the report (either aperiodic, semi-persistent, or periodic), a ReportQuantity to indicate the CSI-related or L1-RSRP-related quantities to report, a ReportFreqConfiguration to indicate the reporting granularity in the frequency domain.  For periodic/semi-persistent reporting, a ReportConfig contains a ReportSlotConfig to specify the periodicity and slot offset.  For aperiodic reporting, a ReportConfig contains an AperiodicReportSlotOffset to specify a set of allowed values of the timing offset for aperiodic reporting (a particular value is indicated in DCI).  The ReportFreqConfiguration contains parameters to enable configuration of at least subband or wideband PMI and CQI reporting separately.  The ReportConfig can also contain MeasRestrictionConfig-time-channel to specify parameters to enable configuration of time domain measurement restriction for channel.  The ReportConfig can also contain MeasRestrictionConfig-time-interference to specify parameters to enable separate configuration of time domain measurement restriction for interference.  The ReportConfig can also contain CodebookConfig, which contains configuration parameters for Type-I or Type II CSI including codebook subset restriction.	Comment by Author: This will be part of 38.331.  Better to delete from 38.214 to avoid spec duplication.
[bookmark: _Toc501048181]5.2.1.2	Resource settings
Each Resource Setting ResourceConfig contains a configuration of S≥1 CSI-RS Resource Sets (higher layer parameter ResourceSetConfig), with each Resource Set consisting of CSI-RS resources (higher layer parameters NZP-CSI-RS-ResourceConfigList and CSI-IM-ResourceConfigList) and SS/PBCH Block resources used for L1-RSRP computation (higher layer parameter resource-config-SS-list). Each Resource setting is defined by the higher layer parameter ResourceConfig and is located in the BWP identified by the higher layer parameter BWP-info, and all linked Resource Settings of linked to a CSI Report Setting have the same BWP.	Comment by Author: This will be part of 38.331.  Better to delete from 38.214 to avoid spec duplication.
For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to one. S=1. Each set s contains Ks ≥1 CSI-RS resources (higher layer parameter CSI-RS-ResourceConfig) each of which includes at least mapping to REs, number of ports and time-domain behavior as described in Subclause 5.2.2.3.1. The allowable antenna port values and resource mapping patterns are given in Subclause 7.4.1.5 of [4, TS 38.211]. The time domain behavior of the CSI-RS resources which are part of sets within a CSI-RS Resource Setting are indicated by the higher layer parameter ResourceConfigType and can be set to aperiodic, periodic, or semi-persistent. 	Comment by Author: Some parts are deleted as they will be specified in 38.331.
The following are configured via higher layer signaling for one or more CSI resource settings for channel and interference measurement:
[bookmark: _Hlk496531164]-	CSI-IM resource for interference measurement as described in Subclause 5.2.2.3.3. 
-	Non-zero power CSI-RS resource for interference measurement as described in Subclause 5.2.2.3.1 [see Table [TBD] in [4, TS 38.211]]
-	Non-zero power CSI-RS resource for channel measurement as described in Subclause 5.2.2.3.1 [see Table [TBD] in [4, TS 38.211]]
[bookmark: _Toc501048182]5.2.1.3	Measurement link	Comment by Author: if the below paragraph is deleted, then this section can be removed and some section renumbering may be needed.
Each Link MeasLinkConfig in the higher layer-configured CSI measurement setting contains the CSI Reporting Setting indication, CSI Resource Setting Indication, and MeasQuantity an indication of the quantity to be measured which can be either channel measurement or interference measurement. ReportConfigMax indicates the maximum number of report configurations, ResourceConfigMax indicates the maximum number of resource configurations, MeasLinkConfigMax indicates the maximum number of link configurations, ResourceSetMax indicates the maximum number of resources sets per resource configuration, CSI-RS-ResourcePerSetMax indicates the maximum number of NZP-CSI-RS resources per NZP-CSI-RS resource set, NZP-CSI-RS-ResourceMax indicates the maximum number of NZP-CSI-RS resources, CSI-IM-ResourcePerSetMax indicates the maximum number of CSI-IM resources per CSI-IM resource set, CSI-IM-ResourceMax indicates the maximum number of CSI-IM resources, and AperiodicReportTrigger contains trigger states for dynamically selecting one or more aperiodic reporting configurations.   	Comment by Author: This will be part of 38.331.  Better to delete from 38.214 to avoid spec duplication.
>>>>>>>>>>>> End text proposal 1 >>>>>>>>>>>>
Missing RRC parameter value ranges
In TS 38.331 v1.0.1, a number of value ranges for parameters in CSI-MeasConfig are missing and require RAN1 input.
CSI-IM Resource definition
The CSI-IM resource is currently defined as
CSI-IM-Resource ::= 					SEQUENCE {
	csi-IM-ResourceId						CSI-IM-ResourceId,

	-- The resource element pattern for the CSI-IM resource
	-- Corresponds to L1 parameter 'CSI-IM-RE-pattern' (see 38.214, section 5.2.2.3.4)
	csi-IM-ResourceElementPattern				ENUMERATED {pattern2-2, pattern4-1},
	
	-- OFDM symbol and subcarrier occupancy of the CSI-IM resource within a slot
	-- Corresponds to L1 parameter 'CSI-IM-ResourceMapping' (see 38.214, section 5.2.2.3.4)
	-- FFS_Values: RAN1 indicated “symbol locations: [0..13] and subcarrier locations: [0..9]”  Should this be a bitmap of 9x13? Or two separate?
	resourceMapping								ENUMERATED {ffsTypeAndValue}		OPTIONAL,

	-- Frequency-occupancy of CSI-IM. Corresponds to L1 parameter 'CSI-IM-FreqBand' (see 38.214, section 5.2.2.3.2)
	freqBand									FFS_Value		OPTIONAL
}

In our understanding, the resourceMapping parameter indicates the lower-left RE of the 2x2 or 4x1 RE pattern, which can be indicated with as follows:
resourceMapping							SEQUENCE {		 
		frequencyDomainAllocation			INTEGER (0..10)	 
		firstOFDMSymbolInTimeDomain			INTEGER (0..13)
	},

Note that the frequencyDomainAllocation should have a range between 0-10 as the 2x2 pattern then occupies k=10-11 at the upper part of the resource block.
The frequency-occupancy of the CSI-IM can be the same as for CSI-RS, i.e.
freqBand								SEQUENCE {		
		startingRB								INTEGER (0..maxNrofPhysicalResourceBlocks-1),	
		nrofRBs									INTEGER (24..maxNrofPhysicalResourceBlocks)
	}

Furthermore, for periodic and semi-persistent CSI-IM resources, the periodicity and slot offset is missing, this can also be the same as for CSI-RS, i.e.
periodicityAndOffset					CHOICE {
		sl5										INTEGER (0..4), 
		sl10									INTEGER (0..9), 
		sl20									INTEGER (0..19), 
		sl40									INTEGER (0..39), 
		sl80									INTEGER (0..79), 
		sl160									INTEGER (0..159), 
		sl320									INTEGER (0..319), 
		sl640									INTEGER (0..639)
	}
[bookmark: _Toc503553121]Update the CSI-IM resource definition as described above
As discussed in [1], it might also be beneficial to add an IE that indicates if the CSI-IM is rate matched around by PDSCH.
Definition of measurement restriction
Currently in TS38.331, measurement restriction for channel and interference are defined as
measRestrictionTimeForChannel				ENUMERATED {ffsTypeAndValue},
	-- Time domain measurement restriction for interference measurements. (see 38.214, section 5.2.1.1)
measRestrictionTimeForInterference			ENUMERATED {ffsTypeAndValue},

In our view, these parameters could be boolean, indicating measurement restriction either on or off.
[bookmark: _Toc503553122]Measurement restriction for channel and interference is respectively indicates as ON or OFF in the CSI-ReportConfig
Aperiodic triggering offset for NZP CSI-RS resource sets
Currently in TS38.331, the aperiodiTriggeringOffset value range is undefined:
NZP-CSI-RS-ResourceSet ::= 					SEQUENCE {
	-- FFS: Where is the CSI-ResourceSetId used?
	csi-ResourceSetId							CSI-ResourceSetId,	
[…] 
	-- Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the 
	-- CSI-RS resource set is transmitted. When the field is absent the UE applies the value 0.
	-- Corresponds to L1 parameter 'Aperiodic-NZP-CSI-RS-TriggeringOffset' (see 38,214, section FFS_Section)
	-- FFS_CHECK: Is this field at the correct place? Or should it be in the trigger configuration instead?
	aperiodicTriggeringOffset			 		FFS_Value																		OPTIONAL
}
	
In our view, at least the values 0 and 1 should be possible to configurable. According to an early agreement, only aperiodic triggering offset of zero is supported for CSI while non-zero values are supported for beam reporting. However, this restriction is artificial, there is no technical reason to not support non-zero values for Csi reporting as well.
[bookmark: _Toc503553123]Value range of aperiodicTriggeringOffset of NZP CSI-RS resource includes at least 0-1. Non-zero values are applicable for both CSI reporting and beam reporting.


Conclusions
In this contribution, we made the following observations:
Observation 1	The current version of 38.214 contains descriptions of RRC parameters for CSI framework that are also described in 38.331
[bookmark: _GoBack]
Based on the discussion in this contribution we make the following proposal:

Proposal 1	Remove duplicate description of the CSI framework RRC parameter IE structures from TS 38.214
Proposal 2	Update the CSI-IM resource definition as described above
Proposal 3	Measurement restriction for channel and interference is respectively indicates as ON or OFF in the CSI-ReportConfig
Proposal 4	Value range of aperiodicTriggeringOffset of NZP CSI-RS resource includes at least 0-1. Non-zero values are applicable for both CSI reporting and beam reporting.
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