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1. Introduction
In this contribution we discuss issues/corrections related to CSI-RS based MeasObjectNR configuration for RRM. 
2. Discussion
In RAN2 #100, CSI-RS based measurement objective configuration for RRM measurement and mobility was drafted based on LS from RAN1 which contains L1 parameters for RRC as in [1]. However some of the parameters captured in TS 38.331 is not aligned with the LS from RAN1 [1]. Moreover, although the L1 parameters were supposed to be aligned with agreements made from RAN1 [2], some of the parameters from [1] are not aligned with the agreements from [2]. 
In this contribution we discuss corrections and miss-alignments of the L1 parameters related with the CSI-RS based RRM mobility and propose appropriate ASN.1 architecture which appropriately represents the RAN1 agreements from [2].

2.1 Corrections
In this subsection, we propose corrections for some of the parameters of TS 38.331 which are not aligned with the LS from RAN1 [1].
The field associatedSSB corresponds to L1 parameter 'Associated-SSB' and this represents associated SSB for each CSI-RS. Each CSI-RS resource may be associated with at most one SSB to reduce UE complexity. Hence, the L1 parameters [1] indicates that this field associatedSSB shall be optional and configured per resource and it is also aligned with the RAN1 agreements [2]. However, the current TS 38.331 captured this field associatedSSB under CSI-RS-ResourceConfig-Mobility IE which contains MO specific values.
Proposal 1: For associated SSB indication of each CSI-RS resource, the filed associatedSSB shall be optional and configured per resource

Since the different CSI-RSs could be associated with different SSBs, the above proposal is correct. However, if some of the CSI-RSs are associated with the same SSB, then the same SSB index is transmitted repeatedly. In order for saving signaling overhead, we may consider introducing a kind of indication, one-bit, that indicates this CSI-RS is associated with the same SSB as the previous CSI-RS.
	Changes for Proposal 1 :
[bookmark: _Toc501138300][bookmark: _Toc500942730]–	MeasObjectNR
-- ASN1START
-- TAG-MEAS-OBJECT-NR-START

...

CSI-RS-ResourceConfig-Mobility ::= 		SEQUENCE {
	-- MO specific values
	csi-rs-MeasurementBW					SEQUENCE {
		-- Size of the measurement BW in PRBs
		-- Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section)
		nrofPRBs			ENUMERATED { size24, size48, size96, size192, size268},
		-- Starting PRB index of the measurement bandwidth
		-- Corresponds to L1 parameter 'CSI-RS-measurement-BW-start' (see FFS_Spec, section FFS_Section)
		-- FFS_Value: Upper edge of value range unclear in RAN1
		startPRB			INTEGER(0..251),
		-- Each CSI-RS resource may be associated with one SSB. If such SSB is indicated, the NW also indicates whether the UE may assume 
		-- quasi-colocation of this SSB with this CSI-RS reosurce. 
		-- Corresponds to L1 parameter 'Associated-SSB' (see FFS_Spec, section FFS_Section)
		-- FFS: What does the UE do if it there is no such SSB-Index?
		associatedSSB							SEQUENCE {
			-- FFS_Value: Check the value range
			ssb-Index								SSB-Index	OPTIONAL,
			-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
			-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)
			isQuasiColocated						BOOLEAN
		},
		isServingCellMO						BOOLEAN
	},
	-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB
	subcarrierSpacing						SubcarrierSpacing,
	-- FFS_Description. 
	-- FFS_CHECK: Should this be in the resource-config (here) or in the resource (below)?
	-- Corresponds to L1 parameter 'Common-PRB-Grid-offset' (see FFS_Spec, section FFS_Section)
	prb-GridOffset							INTEGER (maxNrofPhysicalResourceBlocksTimes4)										OPTIONAL,

    -- List of resources
	csi-rs-ResourceList-Mobility 	SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM))	OF CSI-RS-Resource-Mobility
}

CSI-RS-Resource-Mobility ::=				SEQUENCE {
	csi-rs-ResourceId-RRM					CSI-RS-ResourceId-RRM,
	cellId									PhysicalCellId,
	-- FFS_CHECK whether the following fields are supposed to be per resource (here) or in the resource config (above)
	-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x)FFS_Ref
	slotConfig								CHOICE {
		ms5										INTEGER (0..4),
		ms10									INTEGER (0..9),
		ms20									INTEGER (0..19),
		ms40									INTEGER (0..39)
	},
	associatedSSB							SEQUENCE {
		-- FFS_Value: Check the value range
		ssb-Index								SSB-Index	OPTIONAL,
		-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
		-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)
		isQuasiColocated						BOOLEAN
	},

	-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x) FFS_Ref
	resourceElementMappingPattern			ENUMERATED {ffsTypeAndValue},
	-- Sequence generation parameter for CSI-RS (see 38.211, section x.x.x.x) FFS_Ref
	sequenceGenerationConfig				INTEGER (0..1023),
	-- Frequency domain density for the 1-port CSI-RS for L3 mobility
	-- Corresponds to L1 parameter 'Density' (see FFS_Spec, section FFS_Section)
	density									ENUMERATED {d1,d3}		OPTIONAL,
	...
}

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

...

-- ASN1STOP



2.2 Cell-level CSI-RS configurations.
According to L1 parameter LS [1] and agreements of RAN1 [2], there are various parameters which are commented to be configured per cell. However, the current TS 38.331 CSI-RS resource configuration for RRM has only two levels: ResourceConfig level for MO specific parameters and Resource level for CSI-RS resource specific parameters. 
In this subsection, we propose corrections for such parameters to be configured per cell, by introducing the cell level CSI-RS configuration. 

The field cellId corresponds to L1 parameter ‘PCI’ which represents the physical cell ID for the CSI-RS, and a common value shall be assigned across all the resources configured for a cell. Hence, the L1 parameters [1] indicates that this field density shall be configured per cell and it is also aligned with the RAN1 agreements [2]. However, the current TS 38.331 captured this field density under CSI-RS-Resource-Mobility IE which contains CSI-RS resource specific values.
Proposal 2: For the physical cell ID for the CSI-RS, the filed cellId shall be configured per cell

[bookmark: _GoBack]The field density corresponds to L1 parameter ‘Density’ which represents the frequency domain density for the 1-port CSI-RS for L3 mobility, and a common value shall be assigned across all the resources configured for a cell. Hence, the L1 parameters [1] indicates that this field density shall be configured per cell and it is also aligned with the RAN1 agreements [2]. However, the current TS 38.331 captured this field density under CSI-RS-Resource-Mobility IE which contains CSI-RS resource specific values.
Proposal 3: For the frequency domain density of 1-port CSI-RS, the filed density shall be configured per cell

The above two parameters, cellId and density are clearly indicated to be configured per cell in both the L1 parameters [1] and agreements [2] so the above proposals 2 and 3 are reasonable corrections.
However, for the following parameters, there are miss-alignments among L1 parameters [1] and agreements [2]. 

The field measurement-BW corresponds to L1 parameter ‘Measurement-BW’ which represents the frequency bandwidth to measure the CSI-RS for L3 mobility. The L1 parameter [1] indicates that this field measurement-BW shall be configured per carrier, however, the RAN1 agreement [2] indicates that this field measurement-BW shall be configured per cell. Since we believe the agreement of the RAN1#91 meeting report represents accurate consensus among RAN1 companies, we propose that this miss-alignment shall be resolved and the field measurement-BW is configured per cell.
Proposal 4: The field measurement-BW shall be configured per cell according to the RAN1#91 agreement from [2]. Note that this field description in the L1 parameter [1] is not aligned with that of the agreement [2] and it needs to be checked.

The field prb-GridOffset corresponds to L1 parameter ‘Common-PRB-Grid-offset’ represents information to define common PRB grid for CSI-RS sequence generation. This field corresponds to an offset (in terms of number of subcarriers in CSI-RS numerology) between PRB 0 for common PRB indexing and a reference location which is the lowest PRB of the cell-defining SSB. The L1 parameter [1] indicates that this field measurement-BW shall be configured per resource, however, the RAN1 agreement [2] indicates that this field measurement-BW shall be configured per cell. And, the current TS 38.331 captured this parameter per MO. Since we believe the agreement of the RAN1#91 meeting report represents accurate consensus among RAN1 companies, we propose that this miss-alignment shall be resolved and the field measurement-BW is configured per cell.
Proposal 5: The field prb-GridOffset shall be configured per cell according to the RAN1#91 agreement from [2]. Note that this field description in the L1 parameter [1] is not aligned with that of the agreement [2] and it needs to be checked.

Therfore, in order to accommodate the above four parameters: cellId, density, measurement-BW, and prb-GridOffset, we propose the cell level CSI-RS configuration to be introduced as follows: 

Proposal 6: In order to accommodate the parameters to be configured per cell: cellId, density, measurement-BW, and prb-GridOffset, we propose CSI-RS resource configuration for RRM to have the cell level configuration with the new IE named as CSI-RS-Cell-Mobility.

	Changes for Proposal 2 ~ 6:
–	MeasObjectNR
-- ASN1START
-- TAG-MEAS-OBJECT-NR-START

...

CSI-RS-ResourceConfig-Mobility ::= 		SEQUENCE {
	-- MO specific values
	csi-rs-MeasurementBW					SEQUENCE {
		-- Size of the measurement BW in PRBs
		-- Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section)
		nrofPRBs			ENUMERATED { size24, size48, size96, size192, size268},
		-- Starting PRB index of the measurement bandwidth
		-- Corresponds to L1 parameter 'CSI-RS-measurement-BW-start' (see FFS_Spec, section FFS_Section)
		-- FFS_Value: Upper edge of value range unclear in RAN1
		startPRB			INTEGER(0..251),
		-- Each CSI-RS resource may be associated with one SSB. If such SSB is indicated, the NW also indicates whether the UE may assume 
		-- quasi-colocation of this SSB with this CSI-RS reosurce. 
		-- Corresponds to L1 parameter 'Associated-SSB' (see FFS_Spec, section FFS_Section)
		-- FFS: What does the UE do if it there is no such SSB-Index?
		isServingCellMO						BOOLEAN,
	},
	-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB
	subcarrierSpacing						SubcarrierSpacing,
	-- FFS_Description. 
	-- FFS_CHECK: Should this be in the resource-config (here) or in the resource (below)?
	-- Corresponds to L1 parameter 'Common-PRB-Grid-offset' (see FFS_Spec, section FFS_Section)
	prb-GridOffset							INTEGER (maxNrofPhysicalResourceBlocksTimes4)										OPTIONAL,

    -- List of resources
	csi-rs-ResourceList-Mobility 	SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM))	OF CSI-RS-Resource-Mobility
	-- List of cells
	CSI-rs-CellList-Mobility SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) 	OF CSI-RS-Cell-Mobility

}

CSI-RS-Cell-Mobility ::= 		SEQUENCE {
	cellId									PhysicalCellId,

	-- Frequency domain density for the 1-port CSI-RS for L3 mobility
	-- Corresponds to L1 parameter 'Density' (see FFS_Spec, section FFS_Section)
	density									ENUMERATED {d1,d3}		OPTIONAL,

	csi-rs-MeasurementBW					SEQUENCE {
		-- Size of the measurement BW in PRBs
		-- Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section)
		nrofPRBs			ENUMERATED { size24, size48, size96, size192, size268},
		-- Starting PRB index of the measurement bandwidth
		-- Corresponds to L1 parameter 'CSI-RS-measurement-BW-start' (see FFS_Spec, section FFS_Section)
		-- FFS_Value: Upper edge of value range unclear in RAN1
		startPRB			INTEGER(0..251),
		-- Each CSI-RS resource may be associated with one SSB. If such SSB is indicated, the NW also indicates whether the UE may assume 
		-- quasi-colocation of this SSB with this CSI-RS reosurce. 
		-- Corresponds to L1 parameter 'Associated-SSB' (see FFS_Spec, section FFS_Section)
		-- FFS: What does the UE do if it there is no such SSB-Index?
	}

	-- FFS_CHECK: Should this be in the resource-config (here) or in the resource (below)?
	-- Corresponds to L1 parameter 'Common-PRB-Grid-offset' (see FFS_Spec, section FFS_Section)
	prb-GridOffset							INTEGER (maxNrofPhysicalResourceBlocksTimes4),

	-- List of resources
	csi-rs-ResourceList-Mobility 	SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM))	OF CSI-RS-Resource-Mobility

}

CSI-RS-Resource-Mobility ::=				SEQUENCE {
	csi-rs-ResourceId-RRM					CSI-RS-ResourceId-RRM,
	cellId									PhysicalCellId,
	-- FFS_CHECK whether the following fields are supposed to be per resource (here) or in the resource config (above)
	-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x)FFS_Ref
	slotConfig								CHOICE {
		ms5										INTEGER (0..4),
		ms10									INTEGER (0..9),
		ms20									INTEGER (0..19),
		ms40									INTEGER (0..39)
	},
	associatedSSB							SEQUENCE {
		-- FFS_Value: Check the value range
		ssb-Index								SSB-Index	OPTIONAL,
		-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
		-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)
		isQuasiColocated						BOOLEAN
	},

	-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x) FFS_Ref
	resourceElementMappingPattern			ENUMERATED {ffsTypeAndValue},
	-- Sequence generation parameter for CSI-RS (see 38.211, section x.x.x.x) FFS_Ref
	sequenceGenerationConfig				INTEGER (0..1023),
	-- Frequency domain density for the 1-port CSI-RS for L3 mobility
	-- Corresponds to L1 parameter 'Density' (see FFS_Spec, section FFS_Section)
	density									ENUMERATED {d1,d3}		OPTIONAL,
	...
}

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

...

-- ASN1STOP





3 Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal 1: For associated SSB indication of each CSI-RS resource, the filed associatedSSB shall be optional and configured per resource
Proposal 2: For the physical cell ID for the CSI-RS, the filed cellId shall be configured per cell
Proposal 3: For the frequency domain density of 1-port CSI-RS, the filed density shall be configured per cell
Proposal 4: The field measurement-BW shall be configured per cell according to the RAN1#91 agreement from [2]. Note that this field description in the L1 parameter [1] is not aligned with that of the agreement [2] and it needs to be checked. 
Proposal 5: The field prb-GridOffset shall be configured per cell according to the RAN1#91 agreement from [2]. Note that this field description in the L1 parameter [1] is not aligned with that of the agreement [2] and it needs to be checked.
Proposal 6: In order to accommodate the parameters to be configured per cell: cellId, density, measurement-BW, and prb-GridOffset, we propose CSI-RS resource configuration for RRM to have the cell level configuration with the new IE named as CSI-RS-Cell-Mobility.
Proposal 7: Adopt the proposed changes in CR [3].
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