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[bookmark: _Toc19796514][bookmark: _Toc26459740][bookmark: _Toc29230390][bookmark: _Toc36026649][bookmark: _Toc45107488][bookmark: _Toc51774157][bookmark: _Toc99643793]7.4.1.5.1	General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-	for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-	for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not. 


[bookmark: _Toc19796516][bookmark: _Toc26459742][bookmark: _Toc29230392][bookmark: _Toc36026651][bookmark: _Toc45107490][bookmark: _Toc51774159][bookmark: _Toc99643795]7.4.1.5.3	Mapping to physical resources

For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 
[image: ]
when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the CSI-RS resource for which the UE is configured
The reference point for  is subcarrier 0 in common resource block 0.
The value of [image: ]  is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE or the CSI-RS-CellMobility IE and the number of ports  is given by the higher-layer parameter nrofPorts. For NZP CSI-RS configured by the TRS-ResourceSet IE, the density  and number of ports .
The UE is not expected to receive CSI-RS and DM-RS on the same resource elements.


[bookmark: _Hlk494285052]The UE shall assume  for a non-zero-power CSI-RS where  is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE or in the TRS-ResourceSet IE, if provided, is fulfilled.


The quantities , , , and  are given by Tables 7.4.1.5.3-1 to 7.4.1.5.3-5 where each  in a given row of Table 7.4.1.5.3-1 corresponds to a CDM group of size 1 (no CDM) or size 2, 4, or 8. The CDM type is provided by the higher layer parameter cdm-Type in the CSI-RS-ResourceMapping IE. For NZP CSI-RS configured by the TRS-ResourceSet IE, the CDM type is ‘noCDM’. The indices  and  index resource elements within a CDM group.
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE and defined relative to the start of a slot. For NZP CSI-RS configured by TRS-ResourceSet IE, the time-domain locations  and  are provided by the higher-layer parameter firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain+4.
[bookmark: _Hlk494448553][bookmark: _Hlk498073117]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, or the TRS-ResourceSet 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. 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 nrofPRBs in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. For NZP CSI-RS configured by TRS-ResourceSet IE, the starting position and number of the resource blocks in which the CSI-RS can be transmitted are given by the higher-layer parameters nrofRBs, and startingRB in the TRS-ResourceSet IE, where startingRB is relative to common resource block 0 and the density .

[bookmark: _Hlk500920575]The UE shall assume that a CSI-RS is transmitted using antenna ports  numbered according to

	





where  is the sequence index provided by Tables 7.4.1.5.3-2 to 7.4.1.5.3-5,  is the CDM group size, and  is the number of CSI-RS ports. The CDM group index  given in Table 7.4.1.5.3-1 corresponds to the time/frequency locations  for a given row of the table. The CDM groups are numbered in order of increasing frequency domain allocation first and then increasing time domain allocation. For a CSI-RS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType or configured by the higher-layer parameter CSI-RS-CellMobility, the UE shall assume that the CSI-RS is transmitted in slots satisfying




where the periodicity  (in slots) and slot offset  are obtained from the higher-layer parameter CSI-ResourcePeriodicityAndOffset or slotConfig. The UE shall assume that CSI-RS is transmitted in a candidate slot as described in clause 11.1 of [5, TS 38.213]. 
The UE may assume that antenna ports within a CSI-RS resource are quasi co-located with QCL Type A, Type D (when applicable), and average gain.

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
	noCDM
	, , 
	0,0,0
	0
	0

	2
	1
	1, 0.5
	noCDM
	,
	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





Table 7.4.1.5.3-2: The sequences  and  for cdm-Type equal to 'noCDM'.
	Index
	
	

	0
	1
	1





Table 7.4.1.5.3-3: The sequences  and  for cdm-Type equal to 'fd-CDM2'.
	Index
	
	

	0
	

	1

	1
	

	1





Table 7.4.1.5.3-4: The sequences  and  for cdm-Type equal to 'cdm4-FD2-TD2'.
	Index
	
	

	0
	

	


	1
	

	


	2
	

	


	3
	

	






Table 7.4.1.5.3-5: The sequences  and  for cdm-Type equal to 'cdm8-FD2-TD4'.
	Index
	
	

	0
	

	


	1
	

	


	2
	

	


	3
	

	


	4
	

	


	5
	

	


	6
	

	


	7
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