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1. Introduction

This contribution provides a text proposal for CSI-RS design.
2. Discussion
According to current agreements and RRC parameters, the following modifications to specifications are needed:

· There is no RRC parameter agreed for TRS-INFO.
· The CSI-RS can be multiplexed with CORESET outside the PRBs occupied by CORESET. This can be applied to all types of CSI-RS.
· The CSI-RS can be multiplexed with SS block outside the PRBs occupied by SS block. This can only be applied to CSI-RS for beam management, and for case where the same subcarrier spacing is used for SS block and CSI-RS. It should be noticed that the PRB indexing may be different for CSI-RS and SS block, and “the PRBs configured for SSB/PBCH” may lead to some misunderstanding.
· The parameter QCL-Info-PeriodicCSI-RS is lost in the parameter list for CSI-RS resource.
· Pc-PDCCH is not a configurable parameter contained in NZP-CSI-RS-ResourceConfig. A fixed value should be used. 
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/************************ Start of Text Proposal for 38.214 **************************/
5.1.6
UE procedure for receiving downlink reference signals

5.1.6.1
CSI-RS reception procedure

The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation and L1-RSRP computation.

5.1.6.1.1
CSI-RS for tracking

For frequency range 1, the UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot, for frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot. 
Each CSI-RS resource, defined in Subclause 7.4.1.5 of [4, TS 38.211], is configured by the higher-layer parameter CSI-RS-ResourceMapping with the following restrictions:

-
the time-domain locations of the two CSI-RS resources in a slot is given by one of 
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-
a single port CSI-RS resource with density 
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-
the bandwidth of the CSI-RS resource is minimum of 50 or 
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-
the periodicity is one of 10, 20, 40, or 80 ms

The UE may also assume that the antenna port associated with the SS/PBCH block given by the CSI-RS for time/frequency tracking burst configuration and the antenna port associated with the CSI-RS for time/frequency tracking burst are quasi co-located with respect to Doppler shift, average delay and if configured, the spatial Rx parameter.

5.1.6.1.2
CSI-RS for L1-RSRP computation

If a UE is configured with the higher-layer parameter CSI-RS-ResourceRep set to ‘ON’, the UE may assume that the CSI-RS resources, described in section 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter, where the CSI-RS resources in the resource set are transmitted in different OFDM symbols. The UE is not expected to receive different values in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set. If the CSI-RS-ResourceRep is set to ‘OFF’, the UE may not assume that the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol.

If a UE is configured with the higher layer parameter NrofPorts set to ‘two’, the UE shall compute a linear average of each CSI-RS port’s RSRP.


/*************************** Unchanged parts omitted *****************************/
5.2.2.3
Reference signal (CSI-RS) 

5.2.2.3.1
Non-zero power CSI-RS

The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).

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. The allowable periodicity values are given in subclause 7.4.1.5 of [4, TS 38.211]. 

-
CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot where the allowable values 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 non-zero power CSI-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 non-zero power CSI-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.

-
BWP-Info defines which bandwidth part 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-Info-PeriodicCSI-RS which contains a reference to one TCI-RS-SetConfig in TCI-States for providing the QCL source and QCL type for a periodic CSI-RS.
The UE should assume the ratio of PDCCH EPRE to non-zero power CSI-RS EPRE takes the value of 0 dB.


The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements, The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when they are spatially quasi co-located and resource elements associated with CSI-RS are the outside of PRBs configured for CORESET.

The UE may be configured to use the same OFDM symbols for the CSI-RS and SSB/PBCH when they are spatially quasi co-located and resource elements associated with CSI-RS are not occupied by SSB/PBCH, and if the CSI-RS is linked to a reporting setting with the higher layer parameter ReportQuantity set as one of the values of ‘CRI/RSRP’ or ‘No report’.
/************************* End of Text Proposal for 38.214************************/
