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Introduction
[bookmark: _Ref494215420]In this contribution, we have one text proposal on CSI-RS mapping.

Discussion
In RAN1#91 after email approval [1], there is an agreement on starting subcarrier of CSI-RS mapping:
Agreement
	CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource
FFS: how to configure CSI-RS in different slots for fine time/frequency tracking
	Starting subcarrier:
For 1 port CSI-RS, there is no restriction
For Y=2, is constrained to be one among even subcarriers, in the given PRB (indexed from 0)
For Y=4, is constrained to be one among subcarriers 0, 4, 8, in the given PRB (indexed from 0)
Symbol location:
{0,1,2,3,4,5,6,7,8,9,10,11,12,13}, where 2 is supported only when DL-DMRS-typeA-pos equals 3
· UE is not expected to receive CSI-RS and DMRS on overlapping REs
· Only uniform RE pattern across all symbols for CSI-RS resource is supported



[2]Present 38.211 specification captures it by  and the fifth column of Table 7.4.1.5.3-1. 
	[bookmark: _Toc516767376]7.4.1.5.3	Mapping to physical resources
/************************ parts omitted**************************/

The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by


-	,  for row 1 of Table 7.4.1.5.3-1


-	,  for row 2 of Table 7.4.1.5.3-1


-	,  for row 4 of Table 7.4.1.5.3-1


-	,  for all other cases




where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE when . The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter bwp-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters csi-rs-MeasurementBW in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0.
/************************ parts omitted**************************/
Table 7.4.1.5.3-1: CSI-RS locations within a slot.
	Row
	Ports[image: ]
	Density [image: ]
	cdm-Type
	[image: ]
	CDM group index [image: ]
	[image: ]
	[image: ]

	1
	1
	3
	No CDM
	, , 
	0,0,0
	0
	0

	2
	1
	1, 0.5
	No CDM
	,
	0
	0
	0

	3
	2
	1, 0.5
	FD-CDM2
	,
	0
	0, 1
	0

	4
	4
	1
	FD-CDM2
	,
	0,1
	0, 1
	0

	5
	4
	1
	FD-CDM2
	,
	0,1
	0, 1
	0

	6
	8
	1
	FD-CDM2
	, , , 
	0,1,2,3
	0, 1
	0

	7
	8
	1
	FD-CDM2
	, ,, 
	0,1,2,3
	0, 1
	0

	8
	8
	1
	CDM4 (FD2,TD2)
	 , 
	0,1
	0, 1
	0, 1

	9
	12
	1
	FD-CDM2
	, , , ,, 
	0,1,2,3,4,5
	0, 1
	0

	10
	12
	1
	CDM4 (FD2,TD2)
	, , 
	0,1,2
	0, 1
	0, 1

	11
	16
	1, 0.5
	FD-CDM2
	, , , ,, , , 
	0,1,2,3,
4,5,6,7
	0, 1
	0

	12
	16
	1, 0.5
	CDM4 (FD2,TD2)
	, , , 
	0,1,2,3
	0, 1
	0, 1

	13
	24
	1, 0.5
	FD-CDM2
	, , , , , ,, , , , , 
	0,1,2,3,4,5,
6,7,8,9,10,11
	0, 1
	0

	14
	24
	1, 0.5
	CDM4 (FD2,TD2)
	, , , , , 
	0,1,2,3,4,5
	0, 1
	0, 1

	15
	24
	1, 0.5
	CDM8 (FD2,TD4)
	, , 
	0,1,2
	0, 1
	0, 1, 2, 3

	16
	32
	1, 0.5
	FD-CDM2
	, , , ,, , , , , , , , , , , 
	0,1,2,3,
4,5,6,7,
8,9,10,11,
12,13,14,15
	0, 1
	0

	17
	32
	1, 0.5
	CDM4 (FD2,TD2)
	, , , , , , , 
	0,1,2,3,4,5,6,7
	0, 1
	0, 1

	18
	32
	1, 0.5
	CDM8 (FD2,TD4)
	, , , 
	0,1,2,3
	0,1
	0,1, 2, 3









According to the description “ is the bit number of the  bit in the bitmap set to one”, we can know the minimum value of  is 1. Thus, the subscript of  always starts from 1. It doesn’t keep consistent with the fifth column of Table 7.4.1.5.3-1 where the subscript of  starts from 0. Thus, we propose to revise the
as .
Proposal 1: Adopt the following TP for TS 38.211.
/************************ Start of Text Proposal **************************/
7.4.1.5.3 Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by


-	,  for row 1 of Table 7.4.1.5.3-1


-	,   for row 2 of Table 7.4.1.5.3-1


-     ,   for row 4 of Table 7.4.1.5.3-1


-     ,  for all other cases




where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE when . The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter bwp-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters csi-rs-MeasurementBW in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

Conclusion
In this contribution, we have one proposal on CSI-RS mapping:
Proposal 1: Adopt the following TP for TS 38.211.
/************************ Start of Text Proposal **************************/
7.4.1.5.3 Mapping to physical resources
/************************ Unchanged parts omitted**************************/

The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by


-	,  for row 1 of Table 7.4.1.5.3-1


-	,   for row 2 of Table 7.4.1.5.3-1


-     ,   for row 4 of Table 7.4.1.5.3-1


-     ,  for all other cases




where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE when . The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter bwp-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters csi-rs-MeasurementBW in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
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