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1 Introduction
This document the configuration of NZP-CSI-RS-Resource and ZP-CSI-RS-Resource.
2 Discussion and proposals
In [1], RAN1 provided the following parameters for NZP CSI RS resource configuration:
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The usage of the above parameters is captured in 38.214 subsections of section 7.4.1.5. According to [2]:
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From this description, we can see that there is a bitmap which can have either 3, 4, 6 or 12 bits. Table 7.4.1.5.2-1 which is referenced indicates:
Table 7.4.1.5.2-1: CSI-RS locations within a slot.
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From this table, it can be seen that:

-
the combination of parameters indicated by RAN1 (NrOfPorts, CDM type, bitmap size) determines the row number, except for rows 6 and 7

-
the row number can determine the bitmap size, CDM type, the NrOfPorts, the need for l1 (l0 is always needed) and the density or a subset of the range of density.
Observation 1: The combination of parameters indicated by RAN1 (NrOfPorts, CDM type, bitmap size) determines the row number, except for rows 6 and 7.
In RAN1, there were discussions on how to distinguish rows 6 and 7, and it seems that the number of bits in the bitmap set to 1 could distinguish rows 6 and 7.
Observation 2: It may be possible to distinguish rows 6 and 7 without an indication of the row number.

Given this situation, we suggest sticking with the parameters as listed by RAN1.

Proposal: Indicate parameters explicitly listed by RAN1 instead of row number. 
3 ASN.1 changes

NZP-CSI-RS-Resource ::=




SEQUENCE {


nzp-CSI-RS-ResourceId




NZP-CSI-RS-ResourceId,

-- Number of ports (see 38.214, section 5.2.2.3.1)


nrofPorts







ENUMERATED {p1, p2, p4, p8, p12, p16, p24, p32},


-- Frequency domain allocation within a physical resource block in accordance with 38.211, section 7.4.1.5.3 including table 7.4.1.5.2-1.


-- The number of bits that may be set to one depend on the chosen row in that table. 


frequencyDomainAllocation


CHOICE {



row1







BIT STRING (SIZE (4)),



row2







BIT STRING (SIZE (12)),



row3







BIT STRING (SIZE (6)),




other







BIT STRING (SIZE (6))














},


-- Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS.


-- Parameter l0 in 38.211, section 7.4.1.5.3. Value 2 is supported only when DL-DMRS-typeA-pos equals 3.


firstOFDMSymbolInTimeDomain


INTEGER (0..13),


-- Time domain allocation within a physical resource block. Parameter l1 in 38.211, section 7.4.1.5.3.


firstOFDMSymbolInTimeDomain2

INTEGER (0..13)













OPTIONAL,


-- CDM type (see 38.214, section 5.2.2.3.1)



cdm-Type







ENUMERATED {noCDM, fd-CDM2, cdm4-FD2-TD2, cdm8-FD2-TD4}, 

-- Density of CSI-RS resource measured in RE/port/PRB. Corresponds to L1 parameter 'CSI-RS-Density'  (see 38.211, section 7.4.1.5.3)


-- Values 0.5 (dot5), 1 (one) and 3 (three) are allowed for X=1,


-- values 0.5 (dot5) and 1 (one) are allowed for X=2, 16, 24 and 32,


-- value 1 (one) is allowed for X=4, 8, 12.


-- For density = 1/2, includes 1 bit indication for RB level comb offset indicating  whether odd or even RBs are occupied by CSI-RS


density








CHOICE {



dot5








ENUMERATED {evenPRBs, oddPRBs}, 



one









NULL, 



three








NULL, 



spare








NULL

},


-- Wideband or partial band CSI-RS. Corresponds to L1 parameter 'CSI-RS-FreqBand' (see 38.214, section 5.2.2.3.1)



freqBand







CSI-FrequencyOccupation,


-- Power offset of NZP CSI-RS RE to PDSCH RE. Value in dB. Corresponds to L1 parameter Pc (see 38.214, sections 5.2.2.3.1 and 4.1)


powerControlOffset





INTEGER(-8..15),


-- Power offset of NZP CSI-RS RE to SS RE. Value in dB. Corresponds to L1 parameter 'Pc_SS' (see 38.214, section FFS_Section)


powerControlOffsetSS




ENUMERATED{db-3, db0, db3, db6}












OPTIONAL,



-- Scrambling ID (see 38.214, section 5.2.2.3.1)


scramblingID






ScramblingId,


-- Periodicity and slot offset sl1 corresponds to a periodicity of 1 slot, sl2 to a periodicity of two slots, and so on. 


-- The corresponding offset is also given in number of slots. Corresponds to L1 parameter 'CSI-RS-timeConfig' (see 38.214, section 5.2.2.3.1)


periodicityAndOffset




CSI-ResourcePeriodicityAndOffset,


-- Indicates whether or not the antenna ports of NZP CSI-RS resources in the CSI-RS resource set is same


-- Corresponds to L1 parameter 'TRS-Info' (see 38.214, section 5.2.2.3.1)


trs-Info







ENUMERATED {true}















OPTIONAL
}
ZP-CSI-RS-Resource ::=





SEQUENCE {


-- ZP CSI-RS resource configuration ID


-- Corresponds to L1 parameter 'ZP-CSI-RS-ResourceConfigId' (see 38.214, section FFS_Section)


zp-CSI-RS-ResourceId





ZP-CSI-RS-ResourceId,


-- Frequency domain allocation within a physical resource block in accordance with 38.211, table 7.4.1.5.2-1. FFS: Table correct?


-- The number of bits that may be set to one depend on the chosen row in that table. 


-- Corresponds to L1 parameter 'ZP-CSI-RS-ResourceMapping' (see 38.214, section FFS_Section)


frequencyDomainAllocation




CHOICE {



row1









BIT STRING (SIZE (4)),



row2









BIT STRING (SIZE (12)),



row4









BIT STRING (SIZE (3)),



other









BIT STRING (SIZE (6))














},


-- Time domain location for the first OFDM symbol of the CSI-RS resource relative to the start of the slot.


firstOFDM-SymbolInTimeDomain



INTEGER (0..13),


-- Time domain location for the first OFDM symbol of the second pair of OFDM symbols in a 4-symbol resource if the two 


-- symbol pairs are non-contiguous.


-- FFS_RAN1: Check that this parameter is intended to be present also for ZP-CSI-RS-Resource.


firstOFDM-SymbolInTimeDomainSecondPair

INTEGER (0..13)












OPTIONAL,
-- Need R


-- Density of ZP-CSI-RS resource measured in RE/port/PRB. 


-- Values 0.5 (dot5), 1 (one) and 3 (three) are allowed for X=1,


-- values 0.5 (dot5) and 1 (one) are allowed for X=2, 16, 24 and 32,


-- value 1 (one) is allowed for X=4, 8, 12.


-- For density = 1/2, includes 1 bit indication for RB level comb offset indicating  whether odd or even RBs are occupied by CSI-RS


-- Corresponds to L1 parameter 'ZP-CSI-RS-Density' (see 38.214, section FFS_Section)


density










CHOICE {



dot5










ENUMERATED {evenPRBs, oddPRBs}, 



one











NULL, 



three










NULL, 



spare










NULL

},


-- Frequency-occupancy across PRBs of this ZP-CSI-RS-Resource.


-- Corresponds to L1 parameter 'ZP-CSI-RS-FreqBand' (see 38.214, section FFS_Section)


freqBand








CSI-FrequencyOccupation,


-- Time domain behavior of ZP-CSI-RS resource configuration. 


-- Corresponds to L1 parameter 'ZP-CSI-RS-ResourceConfigType' (see 38.214, section FFS_Section)


resourceType








CHOICE {



aperiodic









SEQUENCE {




...



}, 



periodic









SEQUENCE {




-- Periodicity and slot offset for periodic ZP-CSI-RS resources. 




-- Corresponds to L1 parameter 'ZP-CSI-RS-timeConfig' (see 38.214, section FFS_Section)




periodicityAndOffset






CSI-ResourcePeriodicityAndOffset,




...



}

},


...

}
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The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:


-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.


-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given inSubclause 7.4.1.5 of [4, TS 38.211].


-	CSI-RS-timeConfig defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. 


-	CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211].


-	CSI-RS-Density defines CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].


-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].


-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].


-	Pc: which is the assumed ratio of PDSCH EPRE to NZPCSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size,


-	Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZPCSI-RS EPRE. 


-	ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits


-	CC_Info defines which component carrier the configured CSI-RS is located in.


-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side as described in Subclause 5.1.6.1.2.


-	QCL-InfoPeriodicCSI-RS





The time-domain locations � EMBED Equation.3  ��� and � EMBED Equation.3  ��� are defined relative to the start of a slot with the starting positions of a CSI-RS in a slot � EMBED Equation.3  ��� configured by the higher-layer parameter CSI-RS-ResourceMapping.


The frequency-domain location is given by a bitmap provided by the higher-layer parameter CSI-RS-ResourceMapping where � EMBED Equation.3  ��� in Table 7.4.1.5.2-1 corresponds to the � EMBED Equation.3  ��� set bit in the bitmap, starting from � EMBED Equation.3  ���, with the bitmap and value of � EMBED Equation.3  ��� in Table 7.4.1.5.2-1 given by


-	� EMBED Equation.3  ���, � EMBED Equation.3  ��� for row 1 of Table 7.4.1.5.2-1


-	� EMBED Equation.3  ���, � EMBED Equation.3  ��� for row 2 of Table 7.4.1.5.2-1


-	� EMBED Equation.3  ���, � EMBED Equation.3  ��� for row 4 of Table 7.4.1.5.2-1


-	� EMBED Equation.3  ���, � EMBED Equation.3  ��� for all other cases


where � EMBED Equation.3  ��� is the bit number of the � EMBED Equation.3  ��� set bit in the bitmap, repeated across every � EMBED Equation.3  ��� of the resource blocks configured for CSI-RS reception by the UE when � EMBED Equation.3  ���. 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 parameter CSI-RS-FreqBand and CSI-RS-Density for the bandwidth part given by the higher-layer parameter BWP-Info. 
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