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Introduction
The CSI-IM resource is currently defined in TS 38.331 v1.0.1 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
}

As seen, there are some missing parameters and value ranges which RAN1 needs to indicate to RAN2 for the definition of the CSI-IM resource
Observations
1. There are limited CSI-IM subcarrier allocations within a RB
· For RE pattern (4,1), the candidate starting subcarriers are [0 5 9]
· For RE pattern (2,2), the candidate starting subcarriers are [0 2 4 6 8 10]
2. There was no agreement on CSI-IM density
· It seems to be reasonable to support density 1 and ½ for CSI-IM, the same as ZP CSI-RS
3. Frequency band configuration definition is needed for CSI-IM
· It seems to be reasonable to support the same granularity in defining the frequency-occupancy as for CSI-RS
4. BWP and component carrier (CC) information is also needed for CSI-IM
5. Periodicity and slot offset are also needed for periodic/semi-persistent CSI-IM
· It seems reasonable to support the same periodicity and slot offset as for CSI-RS


Proposal
Add/modify the following RRC parameters for CSI-IM definition and send LS to RAN2:
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in specification
	New or existing parameter
	Parameter name in text
	Description
	Value range
	Default value
	UE specific/Cell specific
	Specification
	Comment

	CSI-RS Resource Configuration
	38.214
	5.2.2.4
	CSI-IM-ResourceConfig
 
	freqBand
	CSI-IM-FreqBand
	New
	CSI-IM-FreqBand
	Includes parameters to enable configuration of frequency-occupancy of CSI-IM
	 Value range same as for NZP CSI-RS

Starting RB index in units of 4 RBs
Number of spanned RBs in units of 4 RBs
Minimum BW = min(24, BWP for data) RBs
	NA
	UE specific
	38.331
	Contained in CSI-IM-ResourceConfig

	CSI-RS Resource Configuration
	38.214
	5.2.2..4
	CSI-IM-ResourceConfig
	resourceMapping
	CSI-IM-ResourceMapping
	New
	CSI-IM-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the CSI-IM resource within a slot
	symbol locations: [0..13]
Subcarrier locations :
For RE pattern (4,1), the candidate starting subcarriers are: [0 5 9]
For RE pattern (2,2), the candidate starting subcarriers are [0 2 4 6 8 10]

	NA
	UE specific
	38.331
	Contained in CSI-IM-ResourceConfig

	CSI-RS Resource Configuration
	38.214
	5.2.2.4
	CSI-IM-ResourceConfig
	
	CSI-IM-timeConfig
	New
	CSI-IM-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-IM
	Value range same as for NZP CSI-RS

Periodicity: {5, 10, 20, 40, 80, 160, 320, 640} slots
Slot offset: For CSI-RS periodicity P, the supported offsets are 0…P-1
	NA
	UE specific
	38.331
	Contained in CSI-IM-ResourceConfig

	CSI-RS Resource Configuration
	38.214
	5.2.2.4
	CSI-IM-ResourceConfig
	
	CSI-IM-density
	New
	CSI-IM-density
	Density of CSI-IM resource measured in RE/PRB
	
{2, 4} 

{Comb offset = 0 ==> even RBs
Comb offset = 1 ==> odd RBs}
	NA
	UE-specific
	38.331
	Contained in CSI-IM-ResourceConfig

	CSI-RS Resource Configuration
	38.214
	5.2.2.4
	CSI-IM-ResourceConfig
	
	
BWP-Info

	New
	
BWP-Info

	Information of what BWP the CSI-IM is located in
	BadnwidthPartId
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	NA
	UE-specific
	38.331
	Contained in CSI-IM-ResourceConfig



