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1      Introduction
During last meeting, RAN2 has agreed the following on how to indicate SSB and CSI-RS location in the measurement objects: 
Agreements

1:
Within an MO, the SSB location is always indicated with GSCN with no additional offset. 

FFS Whether the subcarrier offset is also required. To be checked with RAN1

2:
For MO with CSI-RS, an NR-ARFCN is used to indicate a frequency reference. Location of CSI-RS is relative to this reference

FFS Whether this reference is the same as point A in agreement 3i.

3:
For reconfiguration with sync (e.g. for inter-frequency HO and SCG change) and for configuration of SCells the SSB location is indicated with GSCN. 

3i
In addition the reconfiguration provides an NR-ARFCN to identify point A. 

FFS Whether the subcarrier offset is also required. To be checked with RAN1

4:
For idle/inactive reselection and reselection from LTE to NR, the SSB location is always indicated with GSCN with no additional offset.
At the same time, RAN1 has made the following agreement related to CSI-RS parameters:
	Measurement-BW
	Allowed mMeasurement BW for CSI-RS
	　
	　
	UE specific
	38.331
	To be included in CSI-RS-Config-Mobility. Contains: CSI-RS-measurementBW-size and CSI-RS-measurement-BW-start. Configured per carriercell, where a common set of values are assigned across all the resources for a given cell.

	Common-PRB-Grid-ofset
	Information to define common PRB grid for CSI-RS sequence generation 
	[0,1,2, …,276*4]
	NA
	UE specific
	38.331
	Contained in CSI-RS-Config-Mobility. Information to define common PRB grid for CSI-RS sequence generation. Configured per carriercell, where a common set of values are assigned across all the resources for a given cell. 
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
– the reference location is the lowest PRB of the cell-defining SSB


Agreements:

· Agree to the following changes to RRC parameter, CSI-RS-measurementBW-size:

	CSI-RS-measurementBW-size
	New
	Allowed CSI-RS-measurementBW-size
	Size of the measurement BW in PRBs
	24, 48, 96, 192, 268264
	NA
	UE specific
	38.331
	Contained in Measurement-BW. PRBs in CSI-RS numerology


Agreements:

· Adopt the following corrections to the Common-PRB-Grid-offset parameter description and down-select on the value range of common-prb-grid-offset depending on the correct intent.

	Common-PRB-Grid-offset
	Information to define common PRB grid for CSI-RS sequence generation 
	[0,1,2, …,276*4*12]
	NA
	UE specific
	38.331
	Contained in CSI-RS-Config-Mobility. Information to define common PRB grid for CSI-RS sequence generation. Configured per cell, where a common set of values are assigned across all the resources for a given cell. 
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
– the reference location is the lowest PRB of the cell-defining SSB


This contribution is to discuss the remaining FFS where the indication of the CSI-RS is needed when SSB is not present. 
2      Discussion

During last meeting, it is agreed in RAN2 that GSCN is used to indicate SSB location without an offset. Since SSB is 20 PRB, in order to know the starting of the SSB, subcarrier spacing information is needed so the UE knows where the SSB starts. Figure 1 below shows an example of SSB and CSI-RS locations and the current defined offset. 
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Figure 1: Example of SSB and CSI-RS location
Table 5.4.3.1-1: GSCN parameters for the global frequency raster [TS38.104]
	Frequency range
	SS block frequency position SSREF
	Range of GSCN

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832]

	2400 – 24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]

	24250 – 100000 MHz
	[24250.08] MHz+N*[17.28]MHz, N= 0:[4383]
	[24007 – 28390]


Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1) [TS38.104]

	NR Operating Band
	SS  Block SCS
	Range of GSCN
(First – <Step size> – Last)

	n1
	15kHz
	7033 – <1> –  7224

	n2
	15kHz
	6433 – <1> –  6624

	n3
	15kHz
	6016 – <1> –  6258

	n5
	15kHz
	2896 – <1> –  2973

	
	30kHz
	2911 – <1> –  2961

	n7
	15kHz
	8734 – <1> –  8958

	n8
	15kHz
	3082 – <1> –  3192

	n20
	15kHz
	2635 – <1> –  2730

	n28
	15kHz
	2527 – <1> –  2670

	n38
	15kHz
	8566 – <1> –  8724

	n41
	15kHz
	8899 – <1> –  9030

	n50
	15kHz
	4774 – <1> –  5049

	n51
	15kHz
	4756 – <1> –  4764

	n66
	15kHz
	7033 – <1> –  7326

	
	30kHz
	7048 – <1> –  7317

	n70
	15kHz
	6649 – <1> –  6726

	n71
	15kHz
	2056 – <1> –  2166

	n74
	15kHz
	4915 – <1> –  5052

	n75
	15kHz
	4774 – <1> –  5049

	n76
	15kHz
	4756 – <1> –  4764

	n77
	30kHz
	9460 – <1> –  10079

	n78
	30kHz
	9460 – <1> –  9801

	n79
	30kHz
	10245 – <TBD> –  10613


Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR2) [TS38.104]

	NR Operating Band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)

	n258 
	120 kHz
	24057 – <1> –  24243

	n257 
	120 kHz
	24188 – <1> –  24358

	
	240 kHz
	24190 – <2> –  24356

	n260 
	120 kHz
	24795 – <1> –  24966

	
	240 kHz
	24797 – <2> –  24964


The three tables above from TS 38.104 GCSN ranges and the corresponding subcarrier spacing. As we can see, some of the band has different subcarrier spacing. Therefore, in order to indicate SSB starting point, both GSCN and the subcarrier spacing are needed.
Proposal 1: Subcarrier spacing of a SSB is given in the measurement object.

It is also agreed that “For MO with CSI-RS, an NR-ARFCN is used to indicate a frequency reference. Location of CSI-RS is relative to this reference”. Figure 1 shows an example of CSI-RS location where ARFCN and CSI-RS measurement BW start are known. RAN1 has defined csi-rs-measurement-BW-start where the CSI-RS is reference from point A. Therefore, it is better to reuse the same parameter and calculate the CSI-RS location from point A.

CSI-RS-ResourceConfig-Mobility ::= 

SEQUENCE {

-- MO specific values
csi-rs-MeasurementBW




SEQUENCE {



csi-rs-measurementBW-size


ENUMERATED { size24, size48, size96, size192, size268},



csi-rs-measurement-BW-start


ENUMERATED {ffsTypeAndValue},


associated-SSB





ENUMERATED {ffsTypeAndValue},



qcled-SSB






BOOLEAN,



isServingCellMO





BOOLEAN
}

However, in order to calculate point A, an offset from ARFCN is needed so that the starting of the CSI-RS resource can be calculated. In the case where SSB is present, point A is known given GSCN, subcarrier spacing of SSB and Common-PRB-Grid-offset. Therefore, CSI-RS starting point can be calculated.
Observation 1: The starting point of the CSI-RS location is given from the reference point A as defined by RAN1.

Observation 2: In case of SSB present, CSI-RS location can be calculated using GSCN, subcarrier spacing of SSB and Common-PRB-Grid-offset.
Proposal 2: Reuse point A as the reference point to CSI-RS location.
Proposal 3: In case of SSB present, no other offset is needed to indicate CSI-RS location.

In the case where SSB is not present within the carrier, there are three options to get the CSI-RS location:

· Option 1: give another reference SSB

· Option 2: indicate a reference SSB location (even the SSB is not present), this is only use to calculate point A

· Option 3: indicate an ARFCN offset to get point A

In option 1: reference SSB will need to be at a location where the Common-PRB-Grid-offset is positive. This may limit the case where the network doesn’t carry any SSB with a positive offset. Option 2 and 3 will both work. However, in option2, ARFCN is not needed which will need to revert RAN2 agreement. For option 3, Common-PRB-Grid-offset field description will need to be change to void when SSB is not present. Based on RAN2 agreement, ARFCN is used to locate CSI-RS from last meeting. The simplest way is to add an ARFCN offset in the measurement object to get the location of CSI-RS.

Proposal 4: In case of SSB not present within the carrier, an ARFCN offset is used to get the reference point A and hence to get the CSI-RS location.

3      Conclusion 
Observation 1: The starting point of the CSI-RS location is given from the reference point A as defined by RAN1.

Observation 2: In case of SSB present, CSI-RS location can be calculated using GSCN, subcarrier spacing of SSB and Common-PRB-Grid-offset.
Proposal 1: Subcarrier spacing of a SSB is given in the measurement object.
Proposal 2: Reuse point A as the reference point to CSI-RS location.
Proposal 3: In case of SSB present, no other offset is needed to indicate CSI-RS location.

Proposal 4: In case of SSB not present within the carrier, an ARFCN offset is used to get the reference point A and hence to get the CSI-RS location.
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